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ABSTRACT

Theraw material freshness and drying methods are determining factors of
fishmeal quality. Bluewhiting, herring and capelin meals produced in com-
mercial fish meal processing plants in Iran were obtained. The samples
were categorized (according to the freshness of raw fish and processing
technique) into three grades (low temperature (LT), Norsea Mink (NSM)
and standard). Sampleswere tested for proximate composition. Theresults
obtained indicated that the salt content of LT meal of blue whiting was
comparatively higher than all the others and it was significantly higher
(p=0.001) in LT meal of herring than in NSM and standard meal. These
results suggest that the usage of fresh raw materias, low temperature and
low retention time (during drying) for fish meal processing retains quality
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properties to a greater extent which is useful in the fish feed industry.

© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Fish meal isthe main dietary protein sourcein
agquaculturefeedd. Fishoil isalso used asthemainail
supplement infishdietsin order toincreasether energy
content and provideessentid fatty acids. The supply of
thesemateridsislimited andtheir cost iscontinuousy
increasing affecting in adirect way feeding costsand
total production costsin aquaculture. For thisreason
considerabl e research efforts have been directed to-
wardstheevauation of other ingredientsas potential
substitutesinfish diets. Seabream and seabassarethe
mag or marinefish cultured in Mediterranean countries.
Intensive aquaculture of these speciesin Greece has
greatly expanded during last years?. However thereis
alack of information concerning thepotentia of indlud-
ing different feedstuffsin practica dietsfor thesespecie.
High qudity fishmeal isrecognized by anima nutrition-

istsasan excellent source of protein, energy, mineras
and vitamins. Worldwide, millionsof tonsof fishmesal
areproduced annudly. Themgority of thefishmed pro-
ducedisincludedincommercid dietsfor poultry, swine,
dairy cattle, mink and fish. Good quality fishmeal de-
mandsahigher pricethan other high protein feedstuffs.
Its proper use, however, requires aknowledge of not
only itsnutrient profile but of how it wasproduced. An
understanding of fishmeal productionwill giveusersa
better understanding of how thevariousfactorsinteract
toinfluencethequality of fishmedl.

What typesof fish areused?

Fishmed can bemadefrom amost any typeof fish
butisgenerdly manufactured fromtwomaintypes. These
twotypesof fishdiffer bothinther ability to storecil as
well aswhereinthebody oil isstored. Thefirst type
includesagroupreferredto as““lean fish.” This includes
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such speciesascod and haddock. Inthese speciesthe
oil isstored primarily intheliver. Theflesh (fillets) con-
tainsvery littleail. Fishmed fromthistypeof fishhasa
low oil content (2 to 6%) sincetheliversareremoved
before processing. Of course, if theliversare added
back, or thewholefishisused, theoil content would be
higher. Thewholefishisnot usualy used sncecod and
haddock are prized for thefillets. Sincethefilletsare
used for human consumption, thefishmeal from these
leanfisharemadeprincipally fromtheoffd (whitefish
frames) remaining after filleting. “White” fishmeal com-
monly containsahigher concentration of ash (mineras)
sincethebony frames (head and racks) of previously
filleted cod, haddocks, etc. are used. Whitefishmeal
congtitutesonly 10% of theworldfishmeda production.
The second type of fish used to manufacturefish med
storesail in certain partsof theflesn. They arehigh ail
fishand, unliketheleanfish, arenot prized for their
fillets. They arecommonly referred toas“industrial fish.”
Such speciesasherring, menhaden, anchovy, pilchard,
sardinesand mackere fal into thiscategory. Approxi-
mately 90% of theworld fishmeal productionisfrom
thesehigh oil species. Most speciesof fishused for the
production of fishmeal haveasimilar protein content
that averagesgpproximatdy 16%inthewholefish. This
whole body protein content will vary by only plusor
minus 2 to 3%. Thefishmeal derived from thesefish
will, therefore, all befairly similar in protein content.
Theaoil (fat) content in fish speciesismuch morevari-
ablethan their protein content. Theamount of oil in
fishmeal isdirectly dependent onthe efficiency of the
oil removal at thetimeof processing.

Wherearethefish processed?

Fish can be processed at seain factory ships or
caught and stored until they aretransported to acoasta
processing factory. Fishisahighly perishableraw ma-
terid and spoilagewill occur if not processedinatimely
manner. Preservation using chemicals, iceor refriger-
ated seawater iscommon.

How arethefish processed?

Fishmeal ismade by cooking, pressing, dryingand
grinding thefish. When no oil needsto be removed,
such aswith leanfish, thepressing stageisoften omit-
ted. During cooking, the fish movethrough along,
steam-jacketed, screw conveyor cylinder. Cooking
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coagulatesthe proteinsand isacritical processre-
sponsiblefor sterilizing the product and preparing it
for liquor (amixtureof oil, water and protein) removal.
Once cooked, theliquor isremoved by pressing. The
solidresiduethat remainsafter pressingiscalled “press
cake.” The liquor is centrifuged to remove the oil. This
oil isoften further refined before being transported to
storage tanks. Prior to storage, it isessential to add
anantioxidant. Theantioxidant will stabilizetheoil so
that oxygenwill not cause damage during storage. The
stored oil must not comeinto contact with air, hegat or
light inorder for itsquality to bemaintained until it can
beincorporated into feeds for poultry, pets, fish or
other uses. Theliquid removed from press cakeis
referred toin the processing industry as “stick water.”
Thisliguid may contain asmuch as 20% soluble pro-
teinand isvauable. The stick water isevaporated to
athick syrup containing 30 to 50% solids. Thismate-
rial can be sold as“‘condensed fish solubles” or it can
be added back to the press cake and dried with it.
Therefore, one can purchase press cake meal or a
wholemed (whered| of the solubleshave been added
back). The mealsare then dried so that the moisture
content islow enough to allow the meal to be stored
and transported without mold or bacterial growth. If
over drying occurs, the meal can be scorched and the
nutritiona vaueof themed will beadversdly affected.
Drying can beeither direct or indirect. Direct dryingis
themost rapid and requiresvery hot air to be passed
over themead asitisrapidly tumbledinacylindrical
drum. If this processisnot carefully controlled the
fishmeal may be scorched. Indirect drying requiresa
steam-jacketed cylinder or acylinder containing steam-
hested discswhich tumblethemea . Oncethefishmesl
isdried it hasto be ground, screened to the correct
paticlesize, packedinbagsor storedinsilosfor bulk
ddlivery to companiesthroughout the world“.

How can you identify good quality fish meal ?

Good quality fishmeal isabrown powder which
will average between 60% and 70% protein. Theoil
content inthemed will rangefrom 2%to greater than
14%. Themoisturelevel will commonly rangefrom 6
to 12%. Theash content will rangefrom 18% (more
common for anindustrid fishmed) to 25% (morecom-
mon for awhite fish meal). The odor of fishmeal, as
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would be expected, isthat of fish. Itiseasily distin-
guished from other ingredients. If an acrid ““scorched”
smell ispresent thisusually indicates overheating or
scorching. If thisoccurs, ablackish dark-brown color
iscommon and thequality of proteinisusudly affected
inanegativemannert4,

MATERIALSAND METHODS

Diet preparation

All dietsfor gilthead bream were prepared inthe
laboratory after blending dry dietary ingredientsthor-
oughly in a Hobart bench food mixer. The required
amount of oil and an appropriate amount of water to
form asoft dough were added into the dry mixture. Di-
etswere cold pelleted and dried in convection dryer
elther at 40°C (experimentsfor testing fish med replac-
ers) or & ambient temperature (experimentsfor testing
fishoil replacers). Thedietsfor seabasswere prepared
by aloca factory using common compression proce-
duresand supplementa oil wasadded onthepellets.

Analysisof samples

Commercid fish samples(Herring, Capelin, Blue
whiting) producedin different regionsin Iran were ob-
tained from traditional markets and supermarketsin
Busher. Two packetsof each brand were picked at ran-
dom and brought for analysis. Label informationsonthe
packagewithingredient listed wererecorded. Thefish
meal were prepared by cooking in boiling water for 4
minutes. The proximate composition was determined
using the method described by AOAC (1990). Crude
protein content was determined using Kjel dahl method
(Kjetex Sysem-Texator, Hagonas, Siveden). Crudelipid
content wasdetermined by Soxhlet method (Soxtec Sys-
tem-Texator, Hagonas, Sweden). Ash content wasde-
termined by ashing the samples overnight at 550 C.
M oisture content was determined by dryingthesamples
overnight at 105 C until constant weight wasachieved.
Fish meal samplesfrom each packet wasused for proxi-
mateanaysisintriplicate. A completely random design
wasused for the study. Datawereandyzed using Gen-
erd Linear Modd proceduresof Statistical AndysisSys-
tems(SAS) verson 6.11 (SAS 1994). Trestment show-
ing significant differences (p<0.05) were subjected to
Duncan’s Multiple Range Test.
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Proximate composition of fish

Meanva uesof percentageof protein, fat, moisture
and st asdetermined by standard methods are shown
inTABLE 1. Protein content in herring meal ranged
from 70.5%to 73.1% and in bluewhiting and capelin
from 68.0% to 70.8% and 69.6% to 72.7% respec-
tively. Asfish medsare obtained by separating protein
and ashfromwater and oil, med swithvery smilar com-
position can be expected irrespective of the species
being processed®. LT med of bluewhiting had higher
concentration of sdt than NSM and standard med while
it wassignificantly higher (p=0.001 and 0.0004) inLT
meal of herring than in NSM and standard grades.
Moisture content of al samplesfor all methodsranged
from 6.0%to 8.5%.

TABLE 1: Compostion of theexperimental fish meals

CrudeProtein  Crude Moaisture Ash
Typeofmeal = \g95006  Fat% % %
Blue whiting"" 69.4+0.02 83:0.05 61+022 24+0.5
Bluewhiting™  70.8+020 6.7+0.18 6.0+0.01 215+0.02
Bluewhiting™  68.0+0.01  95£0.17 7.0+0.01 22+0.07
Herring"" 705+0.16 105+0.04 6.8+0.02 23+0.05
Herring™" 7314027 80+0.06 7.0+£0.06 24+0.01
Herring™ 722+0.06 89+0.13 7.2+0.06 21+0.03
Herring™ 711+0.12  81+0.15 85+0.11 22+0.05
Herring™ 727+0.02 90+0.02 64+0.08 21+0.07
Capdlin’ 69.6+0.01 11.6+0.04 7.0+0.27 21+0.09
Capelin“™M 711+£0.02 1224027 7.3+0.04 23+0.1

Note: Values are mean + standard deviation of 2 replicates; LT:
Low temperature; NSM: Norsea mink; ST: Sandard

DISCUSSION

Thefat content of thefish meal normally indicates
the speciesused. Fluctuationsin oil and moisturelevels
are seasonal and occur within species. Herring and
capdinarefatty fishwhilebluewhitingisconsdered a
leanfish. Fishmedsfromwhitefisharenaturdly lowin
fat. Moisture contents between 5% and 10% are quite
normal®. According to Burt? the salt content inthe
body fluidsof al fishisnearly the same. Increased ef-
fort has been put into maintai ning the freshness of the
raw materia on board fishing vessdl by cooling directly
after catch. Various types of refrigerated sea water
(RSW) and chilled seawater (CSW) systemshavebeen
used on board fishing vessald7. LT meal of bluewhit-
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ing and herring contained very high amounts of salt
4.05% and 3.92% respectively. Thismay be because
of along storagetimeof raw fishin RSW tank before
processing on shore. Unbound ammoniacontentinfish
med reflectsthe TV N content of theraw materia used.
Since cultured aguetic speciesaremoresenditiveto the
qudlity of raw feed ingredientsthan other livestock and
have higher nutritional requirements, only high quality
raw materials are needed in aguafeedd”.

CONCLUSION

Theraw materia freshnesshasasignificant effect
on compounds contentsin fish meal, which wasirre-
spective of thefish speciesused. Theuseof freshraw
materia and low temperature drying of fish meal for
lessretention time (Dyno air dryer) hasasignificant ef-
fect onqudity properties such aswater holding capac-
ity of fishmeal. Fish mealswithlow moisture content
and low water activity, produced stable productswhose
propertieswerenot changed at high temperature.
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