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Abstract

Tuna is one of the nain fish resources from coaslai alld of-shore arcas of Sri
Lanka 11 has beer obsen'€d drat there is a considerable post-han€s1 loss in this
rcsouce d e to poor handling practices Tlrc objecrr\r of this studl was to studl
handling pracrrces of tuna calches of m ridav boats (MDBS). infrastructure facilities
a\arlable and lo estimate the posFhariest losses Tum fish are inainh caughl ustng
gillnets Nets are soated for nore than 6 hours before haulng All boals studied uere
l2+2 m in length and with a single fish hold and a cornmon shutter Tlrc average
depll) oflhe fish hold was 2+0 5 rn In a fish hold. rhere rverc 5-9 comparunenls each
1!ith 2-.1 sheh€s Tuna shark and other fish species *erc stored in rhe sarne tish hold
About -l to 5 la!€rs of fish $erc slacked ir a shelf rith ice Crushed or flake ice rvas
used in I fish 2 rce fatio A\erage temperature of fish in rhe fish hotd rras 2 oC

Nhile a!€rage stonng tirne o[ Lish in boats $as 16+7 davs Toral trme spenl fora
fishing trip \as 2l*9 da\s Detergenrs r€re riied lo clearling m 60% of boars
Ho*erer the clea ng procedurc did not include n sanitizing step Fish were rvashed
$ith $ater rcar tlle jclt1 of fish unloading ar€a Washing guttrng. selling of fish and
dumping of fish lastes $€re done a1 a conmor sire Fis} were not iced \rhile
drsplaling on floor for sale Avcrage remperanfe offish injefi $"s 17 "C Bas€d
on senson eialuatlon. avenge estirnated posl-hanesr qraliti loss $as :9% rhile
eslimated cornmercial post-han'est loss \las ll%

Prolonged soaldry time of gillnets. inadeqMte icing of fisb. trigher
ternperatures in fish holds over-stacking offish m fish holds_ long storing iime offish
in boats. use of polluted ice and rarer and inadequare intrastructure facitrties to



88
G J. Ganegana .lrachch i et dl

handle fish at the landing site contributed for the post-hanesl qualib- detenoration
and losses of tuna catch in the MDBS in Sri Lanta

Intmduction

Improper handting pmclices and inadequate ulrastructure facilities have
dirccl rmpact on qualit\ of fish vhich leads lo slgnficant post-hanest losses BI
mjnimang the post-ha^,est losses the quanlitl and qlalit! of fish a\a able to
consumers can be incrcased I1 irill also conlnbute for the food secunq and
sustainabilir,,'.''of thefishedesindustry

Tuna fish is a high ralued. popular food fish among Sn Lankan consumels
Produclion oftuna sho\as a gradual increase 1n the fecent past Tolal prodrctior of
vello$ fin tuna (7r!rr,/s a/ra.d/es). big ele tuna (t',,,r'r ,be.rrs) and skpJack lu;la
(Kdlst1ta,1/s pelantis) lrom of-shorc iislrcries. $as alo'Jnd 10.000 nL in 1998 Tnm
species ha\e t€come the sccond largest single cornmodtl) of e\Tort food fish. lthrch
accounls lor 1i9098 m. .,alued al Rl 17886 M rn l!98 Th.se off'shore luna
resorlrces are hanesled bI rnult;dat boats (lvlDBsj an{i ir 1998 lolai p.oducrion from
these boats 1las around 70.000 rnt (Anon 1999)

Cur.enti! 1€llos lin tuna and big ete 1ur'a a.e the prender fish that are
expofied from Sri Lanka Skipjack is also a lctential food fish icr ihe e\port ma*el In
1996 Iishrng fleet of Negonibo consisled o{ aborl 200 iuDBs iAnon i996) The tordl
fish production lroin lllls aree in 1993 $as around l6.il00 rnt (Anon 1999) Thc
objech\,e ofthe pr€sent slud,\ n"s tc rdenili lir€ i_aciors rcsgonsible lbr posl-hancsl
losses and to make .ccomm€ldations fo. good anC sctenliiic ]undhng practices ofofi-
shore catches of Sri Lanka

Materials & Method

Tlrc present stud) Nas condusted ftom Apnl 1997 10 October 1998 at the fish
lanahng site a1 Negombo Infonnauon $ere gath€rcd on post-han€st handllng
prirctices. inftastructue of MDBS and landing srle sirg A qucslionnaire ard bl
intc^1e1vs The intormation or. the si^ ofboat and cre$- ltpc of fis1xrg gear and slze
ofthe gear size and paniuoning of {ish holds ple-Prmessing and storage methodq ol
frsh duradon of fis1 ng tnp. storage time cI fish ln boar $eight of tuna and total
catch r€ight olice used in the fistung trip cl€aning methods ard sanitary fac rtres to
the cr€$ r€rc collected from IIle MDBS Averegc raho of fish 10 icc (\lt \rl) l""as
calcuiated di\ iding the $ eight o i the total calch b] lhe n'elght of ice uscd

Temperuturc measur.ment
Core rernperaNe oI fish $as neasured bf insening a probe of a digital

thennometer (Han il rnodel EDEN C ) lnto the pectoral fin area of the fish F$h $ere
sampled from rhe \DBs and the iett\ oI Lhc landing slte

Cotegorizdion of the flsh based on the sensoa- tluulitt
Fish $ere assessed b) fou. producl'e\penenced panelisls al th€ field usrng

the inethod descnbcd bv Houngan and D Mello (1971) lth some modifications A
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freshness rating chad rvith five categodes based on overall scorc for sensory quatr!
offish was used in ihis assessment Fir€ categories excellent good. fair. pooiaad bai
1lerc denoled as QI. QII. QIII. QIV flnd eV respectNell The score ranqes for
c\ce{ lenl .  good. fair .  poor and bad Lalegorie\  serc 2j  -  ) t .  10 -  lu.  t  j  _ .  t0 _ o
and i - 1 resp€crNeh The senson pifameters considered rvere the aDDearance of ihe
gi l r  r Ie s] ' in.  l l |ee\c.  le\rure. ph!src_al damageajd, jne of Indjudual f tsh lhe
each pararneler $as assessed ind iduatk and mdividual scorcs were torated to ser
thc o\erall score per each fisrt Dderenl qualn crtegones of fish $cre rdentiJr-ed
depcnding on the roral score recjived for each fish

Sensoa- qualitv based pon hanest loss

. Posthafl,est losses in qualit\ r€re estinated over the idenlified categofles ill
the senson assessment. Post{arvest qualit\ loss ("HeL) 11as calculated using the
formula gi\€n belo$. Indices of qualit\ $ere giren ar 5 .+. j 2 and I to tlrcir,
QII, QIII. QIv and eV qutit! categories respectirell eualit\ inde\ for
spoited fish (i e Q\al) $as considered as zero

\i qiI

PHQL

ln,the catch

C o m n q c id I po n- h an en I osr

_ - Therc ilere four cornmercial Iish g:rades in the curent matket Descending
order ofthose coDmetcial grades from good lo bad $€re denoted as CI. CII. CIII. ani
CIV respectivel-r Commercial post+an€st losses w€re assess€d using the relatir€
abundances and cure pdces ofall cornme.cial grades

l
Pr -  I  p '" ,

i  = l

PHQL

CPHL

= Posl- han€st qualiti loss
= Inde\ of senso{ quali[ categorr i
= Relatir€ abunalance offish in s€nson qual4 categol i

P]

Cornmercial posFlun est loss
Val e of fish belongs ro t}e highest comrnerciar grdoe
(grade I)

CPI{-
Pr
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Commercial grade
Number of connercial grades
Vatue offish belorgs to commercial grade t
Relatir€ abundance of fish belongs to commercial Srad€ i in
the catch

Rcsults

Details of the infrastructue of MDBS fishing mair Y for tuna and the fishing
operalions are summariT-ed rn Table L The leryth of thc MDBS rdnged lrom l0 0 m to
l l.0 m with a mean (alue 12.0 ln. Each MDB contained one lish hold. Fish hold was
panitioned into 5 - 9 compartments using rvooden panels. Tlrcse ilooden pancls lvere

dismanll€d upon udoading the fish. The iish hold had onh one shufter' Each

compafiment conlained 2 - 4 shelYes Vertical gap bel$een ihe tir-o sheh€s ras >0 i m
in most of llie boats The depth af lhe fish hold ranged from I 5 m to 2 5 m All
MDBS used 

'grllo"ts 
to catch tu* Thc number of net picces in gillnets ranged ftom

37 ro 97 rhle th€ size ofthe cre$ ranged from 4 io 6 The duration ofa fishing tnp
ranged from 12 to l0 alats r,-ilh a lnean lalue oI2l dals Tlrc fish were stored in llle
boat for around 16 davs

The grllnets were usuallt soaled for more than 6 hous before the haul The
fish ca ght nere {ashed \yjth seawater and stored h tlrc fish hotd belly up or belly
do\rn in the flaked or crushed ice IL rvas assumed lllat weighi of tlrc mdted ice before

being used to chill the fish ras negiigiblc 90% of the boats used I flsb : 2 ice mlio
(1i1:$1) $lnle the rest used 1:1or I fish <1 icc ratio ($1:r!t)

when there N€re species other than tunas- thet *€re storcd h sepante

compartments in the same fish hoid Tlle bilge $'ater \!as usuall! removed fonn dre
fish hold Ur oadrng of fish a1 the landing sile \tas done bl hand to hard transfer

Upon xnloa&ng a1 the pler fish $€re Nashed ]r'ith lErbo r r.laler. The fish $i1h

diferent shetf lde periods got mixed at the ldnding site duri4 ur oadirg. AIt€r

unloadmg of the catch. the boat including the fish hold. nets etc $as cleaned \ijth

harbour rvater Oniv 6070 ofboats used detergcnts for cleaning None of ihe boals used

A\enge temperaturcs offish in the boat and at lbe landiry site in Negombo

$ere 2 'C and 17 'C respecti\ely At ihe landing site. fish lverc usuallt unloaded
beMeen 03 00 h and 10:30 h Fish rvere displa]-ed on the floor of the jetty and then

cafied in baskets for rveighing Hands also handled fish at the landing site Washing-

cutting and selling of fish ll€re dohe at the same site. Ody < 5% of this area had a

shelter. The shelter of tlrc jetly lvas also damaged and dirty During the pedod of study

there \ras no supply of potable $atet The area r}as ldested \rith {lics and no barriers

rere available for stray animals and birds
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Table I Dctails on infrasFufiure facilit! and fishing operaron of mulrrjav boats
N€gombo landiry slte from Apil 1997 lo Ocrober 1998.

Dcsciptron (Mean aSD)

Srze ofboats (m)
Nurnbe. of fish holds per boar
Numbcr of comparrncnts in fish hold
Deplh offish hold 0n)
Numb€r of horilonlal parrrrronysheh€s
Number of gillnet pieces
Number ofcr$r.members
Drratlon of fi shing tnp (days)
Slo.ing time in fish hold (davt

l2!2
It0

2i0 5
3 t 1

67+30
5 + 1

2txr.)
I6+7

cl
tot l

(27%)

C - Cornmercial grade (I - l\/]
Q - Sensory evalualion based quali! caregory (I - \,r)

Figure 1 Mean \ alues of percentages of senson cl alualion based quali! categones
and cornmercial grades ofthe tuna unloaded from mxlri-atar boats io rhe ieflv ar rhe
\egombo landing \rre f tonr ApnJ ao- ro Oclober ,098

The mean \alues of thc percenrage ol tuna in differenr qualiLr carego.ics are
slrowr n Figurc I None of rhe fish $€re ln the besr senson evaluation baseat aualih
carego^ (Ql,  RelaM aDund,rn;e ol  f r \ t rrne e t  OryandO\ quat ih calcgone.
rvere 0 2724 +(12?87. 0j10.1+0258 019.18+0189 and0 0j  + 0 079 respcct i r ,€h.
r i lh belooged lo second qurl in ca'ego^ ,Qtt l  \ \ere round In rhe frr \ t  commercLat
gradc (CI) Odi 27% of rle catch rlas m thc be$ commercial grade (CI) MaJo.iry of
the fish (51%) tvere in dre CII and group llas equivalent ro the third qualitr
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categon (QIII) Al€rage posFhanest q!al! ioss and a\erage commerc1al PosF
hafl€sL ofluna lish from multl-da!boats l\erc]9% and l1% rcspecti\€ly

Discusslon

Gillnets are used to catch tunl in all MDBS sarnpled during the present studl
Considenble % offish rvere found to be damaged due 10 this g€ar Fish gel caught ir
the gill net and die several hours beforc the catch is hauled on board (Sorensen er d/
1988) Hauling of fish usurtl] can not be completed before dall'n Tlus delar€d
hauling leads to e\posuc of fish to sun for seleral llows at ambienl lemperatures
before storing in the fish hold

Bulk stowage is practiced rn tlre all MDBS Graham (1983) has suggested
Lhat 0 5 m as the ma\imurn acceptable dcplh of shehes in bulk sto$age bul hc has not

specified the n mber of 1a!€rs oI fish or the size of lhe fish to be slacked in the
specified depths Heighl betiveen rro drehes \ras n€ll abo\e 0 5 ln in all MDBS
strdied It ha! been obsened thal tuna fish of I - 4 kg ha\e been stacked i 4 - 5
laters and the nro lalers of flsh at the bollom $ere mosth found to be crushed and
defonned Thercfore. it is suggcstcd to ha\ e 1r o layers of fish per drclf to prelenl

crusb|rg of fisll jn boltom lar"ers
BollIlell (1994) sho$€d that th.3 shallo$ stolragc of fish minimized the

rveight lost bl oozing oxt B\ redrcing the phlslcal damage to flesh- rl car nnnlmtzc
thc autolttic spoilage rate too (Bonnell 199+)

Therefore- number of hodzontal partitroning should be increased or light
'$eighl shallo$ fiber glass boxes should be uscd to store fish in MDBS Abort 50% oI
boats stack the fish in bellv side do*n and in others thc) are stacked beih up or in a
random manner The recomrnended meLhod is to stack the fish in a bell] dorrn posrhon

so lhat draining ofbetl) cavi[ could be facilitated
-l ,e calculaled rd| |o of l .h to r .(  nas |  , .  rn inan\ VDB5 In lhe prescnl

studl insulation capacitics of dre fidr holds wcre not tah€n into considenlior Since
Lh€re is o h one fish hold and a common shuttef e\en fishing d.irr that shutter had
ro be opened \\hcncver fish $ere lo be stored Therelorc- some amount of lce get

nasted due lo rngress of heat tnto the fish hold by direct srnlight and coNecttonal air
currents Ho\reler if these factors had been taken b to account the net arnount of
ice a\ aitable to chill the flsh $ou1d bc lo ef than rat oI in the calculated ratlos
Therefore. considering these factors the fisb to rce ratio shorld bc around I 3 (rti!1)

rn the fislDng tnps oflonger duration
Ii has beer reported that skrpjack txna and \ello\l fin tuna could be stored

for a maximum of I 5 and 2,1 days respecti\ e\' at 0 .C temPerature (Iitas I 978
Jayaryeera e/ di l98l) for acceptablc qualitr Hoilever in these boats the avcrage
storage lime ir as 16 da) s 1ilrich is above the oplimum period for sklplack tuna

Handling of fish at higher temperalures speeds up the onsct of ngor nonis
(Stro d 1969) Rapid rigor rnorlis causes unacccptable alterations in rc\ure m
subs€quent stages oI bandliry and incrcase tlrc amoulrl of e\tractr\ es in fish muscle
These high amounts of extractNes make fish rnore $rsceptible for rnicrobtological
spoilage because e\traclil€s are the first mediun on $hich rnicroflora begn to gro* rn
the flesh offish (Jolmston ur r]/ 1994) Accordng to Stro d (1969) the undesirable
etrecis of rigor mortis can be a\olded by handling the fish under chilled condi[on at
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eien stag€ Therefore. soaking rime of nels has ro be red ced ro fe$ hou4 in the
ght. xnmediate icmg of fish has ro bc caded oul and shadrne should be oro\ided

duf lng handl ing the 5.h on board In order ro marnrdin Ine quat ir \  of  f r .n aia bener
level

Or t 60% of boais used delergenrs for cleaning Sanilizers ivere not useat
anr oflhe boats Thcse ircomplete and unsarrsfacton cl€aning Foced res and use of
polluted harbour rvater ma1 resdr in building up hea\a microbiat loads in fish holds
This will aiso adveAeh afiecr rhe qualih of tlle fish Use of quateman ammonium
based disinfeciants to clean holds. 1.'hich is considered to be a good sanirizing ptaclice
(Thro$€ 1987) sho ld aiso be carried out Separatc areas for handlirg fish.
preparaEon of foods for the cre$ and sanitarl requi.emenrs of the creiv shouid be
providcd

Allcroning ofthe catch is also donc at the landing site prenises during 0:jl0
h ro 10i0 h parallel to unloading aclrvih. Commercial grading of fish bt sublectiye
e\amrnations prior 10 aucrion ln lIrc pier male some degree of seleciron of good
qualr l  l ls l  J l  sub.equenl srage. In dr5lr ibu| lon.ha,n , ]o$e\er chi l l inr r l la\  ;asl
lhe qoft  re\rurcofocrcnorateoneqho'f i ( l l :Jt  t | |e l rme oi  ur oaorng.

lnadeqMLe inlrasrructurc faciliti€s a|d poor handling cause rhc contaminalion
and deterioradon ofquali! of6sh rn thcjetB fish at 0)e la ing sites are nor iccd ard
corc tempemhrre rs 17 "C Fish should be re-rccd efter unloadins ro maintain rhe
c o n L i I t x n o ' r h e l o \ r t e m p e r a t L r e a t o n g l , , c h i t n o l i n g a n d d r s l r i b u l r o r . h a i n  f l n \ s o l
bo\cs r€re used to store fish rn the fish hold. lhose iced fish in rrar-s or boxes can bc
unloaded and tbe need for re-icing h a\ordcd It nas obsen.ed rhat considerable
amounts of discardiry jce from boars are collecred ro be used in fish tnnsportalion
Yelicles These dscarding ice should nor be rc-used as it mav lead lo cross
contamination Adequate sheltcr and space to carn o t diffcrent actil llles duriry fisll
lundlmg should b€ prouded Baners should be consrruclcd ro keeD thc strar admals
a$a\ Potable \ \arer \hould be s| lpplred lo rhe ldndrng . i le and eai.  cccer. i .  ro rce
should be pro\ ided Arareneds prograrns on. corrccl handting practices to the
cornmunit\ in fish tfade sho ld aiso be carried our

No Jish ncre found to bc in the e\cetlcnl senson qualiL\ caregon (e1) 27%
offish frorn MDBS $erc in lhe firsr cornnrercialh acccptable gfade (CI) and jl% rlerc
rn 1he rnarginalll acceptabl€ qualit! categofl (QIll) The fesults indicated rhar ihe
qualit\ ofabout 20% of tl)c catch from MDBS \r€fe bclo$ the acceoted oualin. I6ei
{Ql\  and O\ )  $l .en t l (  f rc.hnelc $ac (o .rde-ed scnson e,r  r , . rrron oa.ea a.erage
post+an€st quahl\ loss $ as eshmalcd ro be 3 970 in boals $r rh ar ar erage of 2 I dars
rnp duration Unsalisfacron handling pracrrces contib re srgniticanrh for lhis high
post-hanest qualih losses Cornrncrcial posFhanesl loss \\hrch $as t-l% $as less
compared ro lhe senson e\aluatjon based posGhanesr qualjh losses Fish in rejecrable
selrsorl qualrh categort lcre also aucrroned ar rhe landing site There nas 2 big
denrand rro,r  d ed f i . l  p 'oducer.  lor Inrcnorquatrt \  iesh frsrr  D.treren-e rn rhe
puces arnong cornmercral grades \\ere Io$ due io llns bigh demand This has rcsulted
i a rcduction in thc loss of \alue ofth€ cirich
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Conclusions

Based on fteshness mtlng assessmenl. posFhan'|est qualitr loss rvas around
J0% On avemge- onl] 1/:l of total fish prodxce from MDBS \€re in acceptablc qualq
as fresl) fish The nain factors contnbure for high posFhan€st quali\ losses in the
multidai oFshare fishing boats are nets soaked lor a long time nol marntaining
chilling tcmperatures around 0 'C m the fish hold oler-slacktng of fish in shehes of
the fish hold e\lended stori g trne offish in fish hold lith long trip d ration. use of
conlaminated ice and ualer 10 clean fish end boats and incomplete cleaning
procedures in washiry the boats Cold chain of fish distribution ls iotaliY disturbed
after unloading the jetn since fish is not re-iced Handling of fish al lIrc pier is ven
unhtgienic Estimales of conxnercial posGlH( est losses $er€ around lj% and there
rs no malerial loss for lxna catch from boats al the saies place There is a denand lor
e\€r inferior qualitv fresh fish for the dned fish mdustn
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