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The paper discusses a selected range of topics requested by UNIDO,

While some of these are related, no overall coverage of fish processing
is attemnted,

Processing at sea

Fish rrocess’ng on vessels has been carried on for centuries, The
recent acceleration in develcpments, particularly in the context of
tfreezing at sen results from an increasing shortage of fish on
tradit ional irounds and the entry of new fishing nations into the
industry. Factors arpulne for processing at sea, rather than ashore
include (i) distauce of grounds from rome base (ii) the unavailability
of local! bases (1ii) seasonal or short-lived fisnecriese Such factors

have to be weighed against tr.e higher costs of processing at sea,

l/ The views and opinions expressed in this paper are those of the author and do
not necessarily reflect the views of the secretariat of UNIDO. This document
has been reproduced without formal editing.
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Factors governing reconstitution progerties and contrul apre
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Undar the terma of his invitation to thic meeting by UNIDO the
suthor hae beer agked for a contribution eon fish precagsing at sea
together with anme caverams A a specified range of tpaditional aad
newer proceagan Tor pragaryviatios ashere T4 ol e apnraciated,
therefore  thyt thir paper gt At acacglty present o somewhat dis-
Jeinted plotyre Cq.*xsb processiy as s ghele but 1t 15 heped that,
while M7 1o sy~ ydad trw 1 semity the followiie wil!l be Af some
vaius 1 8T carre st deveioprents 1 thia field araic ot the wider
backegr o4,

P

Ty A
PRXTSST 1, A ara e D)

- F

2.1 Simpler ferme of process) o at sea have been amnioved for many
yoare. Far captance, Daptugese fishermer werpe enpagaed 10 the production
of sal! “1ah ' sea 1n nggeriance Cperations 14 the Cixteenth century
{(Villiore, 1 towhato processiay, o cviine . g cven froezinge at
gea Rave .t cxtongive mintorion, The prest davelopment of proczssing
and proserv tion ot se o howevor, carn be cocagderad primari iy to he
adaveiopmet ot the postocop A sar 1D cogps 1t dorives frem ar ine
Sreas: o shortag 0 Trar of wrecros tpaitiona, 0 desirable to

H

#aphizt o ated catohoraoansgn

retrres, ead v larie Lo 1oy
trawiars  topther with thn wolle oW drive fewarde tnereased fish
pradiory o s traee 0t teady tional L associated with “distant water”

Cprat o

Fobal Tre denietion of atocks hae bee . 1 maior factor 11 the
Co
deve . rpmet of nprscassy o 2t mea but ~thara have arsterad into the

Balasve of ae-iom Sy e sty

AP aRtAante . some Y1aharies ape
@$egBeana . o g gl ot tvent that sRorscb god apopat o bacomer gne
peafitab.e 0 =B Situnlt r 0 Tamtio o lap, 1t 1o aledgu ey o
#EMRL e THRe Tiahiop (ot pte wraioatl the sacwernusd o7 the Iocal food
§afuptrs a2 #hE o Loy, tRar pone na RSV Do, et Py

BRAR T Tae BB Bha s oy P Fraag e of fegite and vayratahliag,

G OF s a0yt ap 2 1LY Yhe a0 yyown talanes awa, Crom

FroGaNe i ¢ 2t sass s #hNPa-paged Gparalyon,




2.1,2, Another factor that has contributed to the devclopment

of processing 1t seo is the daavailability of shore bases, as in some
parts of the “orth Pacific wd . the Atlantic Oceaus for 1nstance,
where provlams of crmrn-icatic Al rlimate are coasiderable. The
extent of processii,y reriired witl, of courss, depend o4 the nature

of the op:ration avarall, iwoiudiar thet oot ndinyg, perhaps after

transhipmant, | ZAurtl, procassiag costs ushors ape eonsidarably

1

lower 28 wiill hy d:scussed Coow o I ir well recomiisad that almost
vy fishiopy operition on the hish Sens 1ivolvas 4 depros of processing

such ns mitine oriap tn chilii -

2.1,34. A Tieet of winvaliabl it or potential uiavailabpility that
must be recopiiced 1y otk 1ndepzodoace of loeal conditions ashore that
faetorv oparation 4t gonq cClves to the contchoer, Froc:ssings bacomes
immedintely fros of (op 1 Ay succeptible to) Yoo iaboup vroblens,
for instancy  Uguaiie, +n- Svtehope pontises poerhaps more roadil s that
his side of the eonsrotio., mopst coordisint: with the roceesorts: ang
the Iatter 15 1ose suseeptiible to wiet ne michn considon to b oan-
reasonable atbtituder of 1o chatehors. The ver: aobili=v of his
asset, which o mav: o) tn nthop s#rounds a8 ppropriate wiil also

2nter 1to the cuecalationn oF o oot roprenoyr,

A N It maet o recogmis.cd, howsvaer, that the operations of
higphly mobile factary or fraegi - fiaots can also p2rhaps present
probloms of cortreal; wnd that locnal fishing interests may resent
thueir presone .,

~ o g

Jellh from th2 foropoinge S2Ctions, it will be seon that - balance of
tastors 18 1 voivad in thoe choice betwean proceseing ashore w1d at sea
for any pirticular fizhory, accordine Lo whethor the or. pration is to be
conductad hy local Lotorasts, whire theec Wist; or by overseas

1nterests; ap, e is not taframeently “ho Cis2, ennioiatly,

2.1.6 A range of processing operations can be carried out at sea but
in many respects the problems presentad by different approaches to
fish preservation have litile i1 commo:, The nature of tha species
suitabl» for diffarent anproach>s mavr bs gimilar: for 1a3tanca,
clupeids miy b suitabie fop salting, froezisc or for caminge at soa,
Requirem:nts for procossi,: nrior to tinal proezervation differ, how-
ever, eveu tor cingle spocios - oad mors connid rable vo whan, for
instarice, the fraczineg of wnite fish £1llots s cowsidered as aoninst
those for th: cunviacs of 'iay opnb. Congsaqumntiy, the author muet
necessarily curtail discussion and cnecontrat.o o oarhaz of common
interest or thos. of incruncing aconomic importare., such ns primary

proczssing nd fraczing <t soy for sacondary proc:ssing or direct

(2,0)
sala ashore.' !
(3)
2.2 Preliminary proccessing: washinge«, scalin heading, eutting
- STaToTos BPCRIREA e WASALaS, soAaiing, heading, entting
2.2.1 In general, heading aad gutting wrs iadicated for largor

species destin:d for s:condiry processing or cousumption by populations
readily acceptines such material., It must be recognlised that come
populations d:mand the intuet fish aad thot Mutting do:s not nccessarily
improve the :oping quality of 11 species under chilled or frozen

conditicns.

2.2.2 Technically acceptable washiag 2nd descaling equipment

(the latter often of revolving mesh drum tvpe) hove boen awvailable
for many spceies for some voopa, Hinding machioses have als -+ achieved
commercially nacceptakl: porfornac: for miay specles, a8 have, morae
recently, guttings machiaes. Hochines, that combine thes: functions
with ndequate filleti- - performiics when required, are also available

for som: spa2cizs.

2.2.3 As 13 often the case in fish processing equipment of this
general nature, performance can varvy with the condition of the fish, re-

lative to that of manunl operntion; and a balanc: must sometimes be

drawn between any prics premium deriving from a~y additional quality



consequnt upon manual operation as against the lower crewing costs

resultin,s fron the use nf machinesz  30'h factors must be equated

also ecoucmically eainst space demuads foe processing as compared

Wwith those fnp storaen  which 201 bhe +ha deteraiant of tha length

of Voyare 11 he bsen. . ~otransnipment facilities

[AW)

o3 §u§ber

Siorure prioe to soonidney processi o, 1bo:rd(g’3’lo'll'12)

2.3.1 Waenticrme A b 3y i
3.1, aertime of shorr—toars, ap fccassionally longer term buffer
storage cinter 2ariy 1ato the

1 e CrRlioiazt

LTiona of ractory vessgel designers
and their ccoropgn dertorst . Fiah 1o

ik

1oherentis varinhis pay miaterigl
which ¢ brog-ht +a He anin's nrocargana st

sonre wrdels varving rates
1tiaily the nrariom aaoe . R i
Initiatly tho ArOCien g conmidarad Lo be aeeniaally one of vening

out *the rassin o cuitapiar ra o i Pmiti
Q he rassies o utapiag PO OLh processor whie Iimiting apollage:

but ] 30y e = e Vg b . e ! ; } 3 3
INCrensy iy 1t has hooo poo]iaed thict the praduction o1, for
instance, frozer ©i]1ain A 2 hishest gunti j
ance, trozen fillets of +pe nyoleat UL tor some mark cts demands

griods of cpoifiod ahaln A . } .
reriods of cpooiding chillied condi<ione to 1171w *he ~~atrniled oleeding

of flash aud arreovrinte oqiinnistiee, 1. i (o)
PURRRIIATC i oniation of piooap sept s 701t cannot
be stated crtororiaatil. i - i LAt A
gl PeTOPLCa il tant s 00 methol of Tnitilae 18 preferable

to othoers aader 1 condits i '
thoere wndar ) oriditiong NePD e | ) TOver. 1t is bo '
Codaiiions, Increusiae) - Aorrover, 1+ i becoming

apparent thiut rofpric . pad @ onn nt oonm oeips '
pp that rofrie et 0@ gon unt o COMrre i sconnmic advantasss

v -t el S B RN LI 3 y
for short-topm ohilii ANORE U carrine sis o1 e fiality losses

©

o+

consequent wpon the niration of s«nlty, FPap longrer tarmn Storago

/ . - )
CLday approxieat. b ¢ . 1p

o frosn watar ice has ndvantages

qQuality=-sise, but the formor corditions are mors tvnical of 1ntegrated

processing oporations At oo

~ o Toarhaps e £ s o : " i
2.3, 'rhapas buffsp Mornge of thig 1nture hag the fFreatest

3 3 y L2 ~ 3 3 /, ') )
Slgniticanc: to procengna 1nvolving freezing at gon 2/ Tt should be
noted, howov.r, th.s it i- rrlovont olso to otharg Por instance, in
B 4 - b s )
gonsider tions of druiae 4t g : i '
retions of V1 wtosan 2 contr r 1 ] '
( IS 3, th: cortrol of f1.or contractions is

necessnry s

,.
@)
o
-
G
s
L

1 . I : B 13
lter the phreicny drmensiong of tho tiscues
ANd hene 2dvors sy affor + Fhe e Lo of
POoAttect the becoammics of drviv, It wonld appear
that prontor attonting, tha is cmeme o
By TAttentiog that g comnonly the case should be given
to such cousiderat,om Ui ‘
BLALTYTL0M 1 ear oparations, particularly under

tropicl corditinug whors the sithor 1o awnre of 1 rumber of projects

In difficulty with break-up probloms.

i
H

o (2,1)
2.4  Filleting' '

2.4,1 Filleting is 1 basic operatio in a qumber of pattarse of
fish processing. il:chines with = high degree of efficioney i1n fes goyng
operaticn ar> i common use, som> of than combinty capabilitise fap

gutting, shiasni & vie

2.4.72 While the ecornomic $nviys 17 erawi g 10 such opepatione
can he considerable, sors michines have crcourtsrad difficultios i1a

filletiy 1n rieror muteri ity ad the naud v o

fish o wet f1illot has veossntod proot s o reovc ooeoe 'y Lostong,

fill.d-tf} ?\lb13Ct 3d to “']jlf“f-l 1\_",.'.'“ rovt ;;f“f»‘, nr tr){_,u“i S FETRVEE s f\ln\;!g‘e;\u,z [

-
s
o

+
4
-
ne
]
ey
-
ot

lose weirht ns 'drip' 1o o cottrocting,
cours:s, in cousldarabl: codomic [ans . Tarthormor o odl. santp ot o

fillets are poorly recoaved by some Sonsmor jon G tians ot of it

2.4.3 Consaguentiv, the contrnl of rigor 1 ;re—rigor 1101 »tod fizh

]

at sea cor be crucial to the sconomies of aporava o B ffop atoryn:
f the type indicoted nbova, for whal: fish, 3o o oriily nsiatapie,
Short torm ohi!liy in witsr may be ao A0 ptab L Pretment Uor some
fillets, Mhowrh presortic e cortain mierabis’ opod Bovarde whieh
mav be of concern to punlic hanlth yutharitr o (0d coartay, othap

technicae difficultine 1n ~11 tat th: shortest fmers: v ). “hilled

air ~ppenrs to boe the rodium of choico for hendloy pre-rigpor fallots,

2.5 Freazityr

2.5.1 The freczing of fish 21 57 has been the subject of detailed

{149 .

ant FLA D Technical Confrrance 7o and it o has

3

discusaion ~t » raoc
also becn discuss:d wore 1 the breoad contoxt o ths problems of food

, . , , , ‘ R ; {(14).
refricoratios 1 developl oy covitrios 1n o recoat IO Workioe Darty
Consequentiv, the ~uthor 9111 not attoapt 1w oxt osive coveras: of tho
field, How:ver, 1t must b: rocommisod that th, raprd devaloapneats
in this ti=id withio the Tast doecnde hava b o wmnoge th moro sumiticnt
in the fisching 1adustry oversll, Yot or'y mave the. boors “4e basis of
new patterns ot dictribition uoad 9f tertior proccnivise whop s They
promise to rovidr roeatly oxtoaded naffor storaoe. fop fMetory oparation
aflont (nithou.h t ig Asubtful that <“h2 latter will replace to any major

extent the productisn of (rcozen fich nt ooea for direet distribution op

further processing ashore),




readily t2 5o integratoad veptic ) rganization of the vossol's
Tup TPacking
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. z PPaease | e Yperst, o Aortan 4]l rlats frezops hove afdvantopas
& T T R PR e el Cumbawt e P , .
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2.6,2 Somewhat similar considerations apply, howsver, to proposad
uses of frozen buffir storase, lowor i tarm than the chill storage
refareed to bove, for "avoilos sut cateh s for caninye ete., on factory
vussols, [t would ~preir vt the rposoat timo that rofiacmonts of huffar
storage of thic arture, s compared with chill storay., arc likely to

b cconomic only for fisheriss preaducts of the hishest value, sach as

canred sholifish

2.6,3 Morritt hno compared the cconomic porformancas of blast: -wataer-,

dicleetric nnd -l .otrienl rosictoic: thars of comparabls throughputs,
For many purpos:t, 1t would nproar thet o a1 12 elast-type thawer of
type derived from Sh: fnrey ¥is o donion {5+ bolow) hag dvantages,
purticularly undor conditions »f hish wibiont ~ip toenperatury; the
continmuous di .l .ctric oyt o may well Havo critical advintagas in space

saving in chipboird opopatins,

P Pot . tially tn us Af gueh Jquinmaat o1 pra=rigsor frozen
Pish cua mive rise to difficultie of thaw rigor with ~ttendent economic

logs s 'drip'  Tho. techuolory of the avnidine. of suech losszes 1e vow

v
i

[ . .
! R I °) £ ‘.1 s I8 LY M
woell undrslond how vert s and the ngs of cuch buffops 11 ship-board
factory aperatiorn chould -int b troublegon: 11 diroeted by compatent

quality control atnaff

. 1)
27, Canning: '
.71 The operation of floating ¢ nwrics ig currently the concern

primarily of Japanome, duscivs and United Statos vetnels operating
mainly in the dorth ri Pacific Deonny with the hieh vilue salmon and
crustacean fisheri o, 1o cortaio situstione the canine of cheaper

Sp.clag such o brisling mav alan by ceosonio .

2.2 As 1o the eawse with aoder: frooz r-trawlors, such vessels
CATrY 1 radge of apoecialived ccuipnait and machiacry. Most canning

oparations 1t scn nre carried out on mothar shi s of lare: sizeo.

2.8, Salting nind PrzingE

2.7.3 Whereas provision for guality ad justmont by the oconomic 18@

of additives is still in 1ts infancy i1 the freczer-trawler industry,

however, considurable possibilitiog for the Liprovemant of coneumar

Acceptabliity o availabl. ot th. packing stage: 10 caniyae, Flivour,

texture -ad appenracce e ool b aputatd

3

2.7.4 Progant day CUNALIT Opurationg ape cipable of a high degrae

of autom:tion to cut crawinge coste, 5 frce dosm not pormit a dotailed

consideratio. of 1ndividunl stops of the opupation 1t se Apart from the

high costs of erewlos oad the upaece rrqulreme: i for cpoy and quipmaent,,

a major factor in th., carstion is tho wvailabi ity of frosh waterp.

This, of COUPS.y premoids difficdldios iy eome othoer procossor, but

problems cun be sorious 1 4 proc s demandiagy Lare: volapes. In the past
barges wer: emrloyd to earry water to some of f-ghope uted States
cannerics but modern factory ships oan the high seae suplov faree-seale

distillation rqulpment .

2y, 02)

3

b

2.3.1 General considerations of silting and drying arc discussed in
greater detaii in the eoctions below, in relation to shore-baged
operation. Fut it is “ppropriltte to diseuns shipbonrd opoerntions briafly
at this point of the paper. b 15 of intsrest to nota that salting was
the first of th.. nreservation proceosses to pat o ooaoaad that it

continucz Yo ~1av oy et et pal o o Tiihzpioae,

2.5,2 In the traditional Portusese dory fishing on the frand Banks,
the fish is taken with biuit by mon Tishi e flagly i small boats {rom
mothar schooners, ovar the day, Th: fish arc split, washed and salted
down in barrals oo the monthor vos ol i the waniny,

2.8.3 Mile coma ficharme., feom othor ~nuntrg g arr also concorned in

this inherontly highly hezordous tyns of Ofpreatio:, thors has boon

pronounced trend away fream it towrds ﬂ@1t¢r~trww1¢rs, ingofar as

saltiag continues in coripztion with tho rapid devoelopment of the

froezer—trwler industry and its of f-shoot::,




AR, Th: fighury fop clupeld apontos {pathar thes 'white! fish)
for silting ot a0 A0 sparatad Loth b praceagne ectehore directly and

by other shipe sseartd o0« teh e

2.0 draditioaal a0 el cue e eontinua to b aill reecivad by mAnyY

populatioar, lthoyh coreummtans has decliaed papidly othyre, undur

the compatitio e of L owor v rroducts wed othoe =~ oap fands

daiaf Jther deisd ficn croniats o toecf o Lo, ole oontinye
tiodomnnad b oo conteios . bnd e Gt 1] thoer o hiave beos -roparad
ashor. . Io proe ot coerny cllorts have hen o aad . La dov Tean oo drvcpe,
vuLiobly progeamned for oprodociies o dpiod ik o thio o b eon

L - s . B

rates of he Lo i decy o ar e ipn ]l o refhi e w0 roant crmined

Timits (son Dolowy o tuethoe A ovilopm e 1o this £103 o wwait od with

pntarast, particalanly uith rospett Lo ospoven sconomica of operation,

20 Coacludin: ohaorvotions o, procossing 1t son

2oL While coomtan and enibt e continu: to bo simaificant processing

o
i

opurationn b oo, froazing hoo overheal d thon raplal during the laszt
decads wd proniz e to sarplaat vl coavoiationnl icop-trow]op aperation

in many countri. .,

4.2 Ahivh doprree: of nuatonntio, s vow vatlable for both the
preliminares prinoary srocossi o ond thoe procervation phases of ship-
board opratis., “runtly s bischomica) WOrt, 1n cooqutetiog with that of
refrigoration and dryiag Lerlneers, hae cotablichod natietactopry

operntiay roelmzs Cfor a wmlbor of vpoieios of  conomic tasortanee,

e )ed This inforuation 13 ~voilnbhlo rrianriis o ¢old- and tomperato-
water spoeica. Oy many warmor water spacies, particularly som: of those
of 1terent to developl y countrics 14 the Tropice, appropriste ~uideline
/..

information ir Iwckl,x">

ARSI che operation of factory voss la (prticul-riy factory trawlers)
requires the elogsoest Cooparativg dotweey tha catehiae and procoseing sidee
of the oporotio,. [ heezosnry, catchiayr rates shoutd be roducoed to

allow the domandes of qurlity roquiremonts iv proc:ssing te b mot,

$.9:% Fotai.od oralustione «f Tani U r/price relatims ame irvoived in
ek foapelderitoge,
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profuction te.q. the tik-tray of Cumboditi) are not stirictly comparible with
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5ot ipetit o o's an collabapaition

with others in W. iAfric. and S. F. Airi: is exniininy the bases of

2cceptince and quality nd factor: af{fecting the economic manupulatisn

Of ,rIu’tlit‘vrl

3.6 Other gydro;xaat_gg__“ 34)

35,1 The use of wil wmd the eortrolled use of ~utolysis in vhe pro-
ducticr of tish cusili-es ané - rino ~~id concentrates have been established
for some ~onsider “le tipo: and cbviously they hive further potenti-1l,
possib’y ir. coulin tien with fermentation procedures, s competitors in

the yeast/monat oxtroct fielq,

AL

3.6.2 ‘elerence shoul  alse e mnda ‘o the 'tidbit', marirade market
in Burope ind 2isewherc. In the cviter, myturition is mrinly autolytic.
In rel~tior to the forrer, cuch work his heen earried out oan the effects
of permitrtay additives or tne micr.floras +*hot “evelop, It moy be poirted
out 1iso th-t bucterin’ farment ition to o voree way 1lse be desirable in
the prepirition «f convention.] arehovy roucks,

P . .- .

L 30,37 e Al AL
W et s N N (P Y 3 jt) { $ REYY ‘
4, IS Sy AR TTC.L. L }

4.1 Whil consldsratie volune of work his been ecarried out ir a
number of courtrics or the dcvelopment wnd 4eg’ narketing of ment sub-
stitutes =nd =.usvges ronm Tish, comrercial oxploitation on the large
8cile hns reern vogsicle woinly in Jainoan. Tevelopument of the industry is

compirntively recent.  ain.ae nuws pointed ou® tht effectively 1t wis es-

trblished orio Sp 1083 o shr 4 wopid development results from take-
overs hy the l-rpe ~atching companies, thus ensuring - fully integrated

operation.
4.2 'Kamiboko!

4.2.1 Kamabok~ production provided the basis of the present sausge
industry ir Japw.. While it his been described is A type of 'meat leaf!,
its 1ppeirance to . Westerner resembles ore closcly 2 moulded white or
translucent jelly set on voarall borrd. ssentiaily, it is 1 gzel of
mvosin extr-cted irom fish muscle. Tts minutioture was put or. 7 sound
technicnl basis bv the work of Japinese fish muscle Piochemists, parti-

-

culariy W. Thimizu wnd essontinlly the principles of manuf~cture are




those described below for siusage except that certain additives, parti-

cularly perk fat, -re omitted.
4,3 _ish sausa

4.3.1 #hile certiin species such as tuna nd croaker are preferred
for sausares nd kun . okn prepairation respective .y, on grounds c¢f colour
and myosin stabtility, Lont fish species wnd 7lso whale met can be used,
The raw fish i rilleted, (if suit.hle wes frozen mince is net 4o le
used ), iilote pa ther. =ircen ina ~i~und under refrigerated couditions,
some 3 per cer' aodiur criar e P2lret dided, tosather .o ppreprinte with
other aaditiveg tpolyphoaphite, St.rch, cheric ]l preservaitisne auch is
sorbic inid, ronnsngivg, cSontiioiie, ritomononuolentice crlourin,, spices
etc. ). Pork £t i uided Litw ir the srindir,- process.  In the produc-

tion of fish hame, precures dried tn mait ic qlan wdad 2t this stape,

40342 “he crourt cixtare is tner truwnesrerred to . sepi op fully
wtomatic casine sofior nd sy ler, he introdiction o) vinylidene
cloride and sttisthwctsry runber hyidrochleride cisinms wig o srucind
stage in the develonrent ~t the nmisiry, (fter selin with 1luminium
wire, the SUURYer re Conveyed matomniticdly e he~* pasteurizer,
Amano descrives e tin~ resipe ot ﬂbq/2u rin. tor 3 cm diameter
sausage fnllowed witer heatin- at 9OQV/SG tine  “The gausire then pass

to 1 oooling tnk.

4e3.3 “ndouhtedl:r, the hish fish intake gernertlly in Japan has played
7 large part in the successful development of tha susige industry,
together with the development of casings that ean endure pisteurizing
treitment ind the ‘hro-d minded" wttitude of public healtl uthorities

in Japan concerning chemicul wdditives,

4.3.4 “hese notwithetndin~, 2 number of microbioloricnl problems
have teen encountered 1n the industry nd it soulsd he arausd thet refri-
geraition of the awusire for mirketing ig inherently ncre desirakle than
the use of preservative chemicnls thit my bhecone anacceptable as legis—

Intion chunges, However, in proctice, starch stability problems in the

fillet are encountered under these cor.iitions,

- 1) -

4,3.5 Obviously countries contemplating entry into this field must
follow closely current developmerts in filp stabilitiea and aealing
efficiency ir the contoxt of such considerations., ‘'ider Jipinese condi-
tions, *‘he use of dditives crtonde shelf Life to upwarde of three weeks,
allowing the peretratiin of (he PTOAUCT: 9 remnta tural mipk. 1., .. ~-
COMPATISOL rtroitad g iiqme feep oonlt 3 days gt py e femperiture, btut

two weeks ir.Aap refricoryt o,

4.3.6 Even within Jipur, the ase of seme ndditives has been questioned
foany
. L . X , 2 .
on grounds of practicy) ViiUe.  Amance and lkivam: for ingtance,

examined the effect af o -, Ly rermitteq concentraitiong of nitrofuran com-

pounds on the permination ~t . puthothentiou spores and found no inhi-.

bition of germinition. ‘nis oreanisn pradice s settening cpoilape,

Spoilige due to other ticillus spu. b algo been vhserved in fish
—n

sausiige.
Se SALTING (22043,44,45,46,47,43,49,50)
5.1 Silting 1=+ mens of rreservatior t ikes different forms. 1In

an earlier section, on farmentation, it hie been noted that the ddition
of 8alt is an integsral part of the opopration. Somewhat similir treatment
involvirne the tight packing of erring bMrrels th11nwed by their buria}
in the csround (but .t o rither thar tropic,] temperatures ) wes ~iso
carried out in medieval times in Russia, Dry s=ltiny, on the other hind,
may be considered ~g - developm nt of simple drying. In inother 1pproach
to salting, practised in South East Agiy, mackerel-type {ishes 1re pre-—
sérved b, voiling in brine, ©old brining and the sa1lting of minces for

drying are 1liso practised,

5.2 With the exception of the hot brining rocess, wnd that incor-
porating external arying, the hhgic requiremente for salt preservation

are much the s~me whether Zranular salt or brincs are used in the trent-
ment. The aim is to introduce svit to the concentrition required to
Suppress the deveclopment of the spoily-e microflopra; nd, 2t the same time
t¢ allow maturation of flavour while praventing urdesirable oxidative
effects. With fatty species such ag herring this entails, for instance,

the tightest pPacking of barrels when these are used, With larger non-fatty
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relatively low comcentra‘ions of salt are cmployed, with excellent re-
#ulte, The M.msir hisch seas fleet ocperates vith whole herring, uring
loome packing w' iy, ! brining’ im s.ltiny syatem whereas the Norwegiang
Fesalt anhore Dish ool oy tern bogs lod 4 sen sitilariy to the Dutch
method. Aw with ~tper € opee op Pracessine 1t wouid appear that an in-
telligant versatili it rather than e oumaatic adoption of atandard

mothodri mies L 11 eated 11 tpe Frescrvation of new species.,

9.4 patine o white (Ll
&«—“ﬂhwq-"‘—
5e401 e et o “Cindy particularly cod, are mijor items of

COEmeTce In the a | od Popm, owto )l coranding consiveritle world markets,
thim baric apprewi o oo prege:r aiion of white fish 1. undoubtesly of

conmiderat o spp.. tior iLy wt anteres® tey other fisheries.

e des vomroni s, fish inorother pnor conditiorn is siited to prevent
total loss, However, 1 bocd af ouylence lrdizites thit for the production

ef meod alt fiar Brentiol to ge raw material o reod quality.,

fede t AT ORI Dty aperias, pproaches toosltine sarv,  In 'kench!
galting, the Yian  po IPLAL T re gtk in Lyiors retwoen Iwyers of
ity the ' tor by gn o cantyd “ith flesh rither *han skin., The
Mquer or 'prckiet Do Wt rin Wy ot ‘he Uieh e then dried
after *he pemov | 00tk cerivg asit o ycar, Ir "rickle! salting, o
RiTLiar precens | 2, bat the 15F e rlaced 1r Firrels or tinks and
S0 TeMmiine L1 PR e v ter e premeved fror fhe I'lesh by osmosis.

ln A vartant of thie process, trine, rather tior Jrey 51l 1s ased.

5.4.4 Mran, < ltin G [0 lowea b irvaime: ind the depree of 5lting
will deperd ir 1 .rt o cerdity . ot drvine Gater, Try salting under tro-
Pleis coniitiong reducog the R e contert of figh o virying degrees.
For tnatanc, wotor Crtarta Lt the areor ot ey per cer.t hive been
meAsLred ir Tinoipore corkets where s these e Aden range from i3 - 6J) per
cent, the fiub 'viny dried in the dry twesphere of the Tulf or the iled

o { 4“‘—,}0
@R

Sedeh At the higher end of the woisture rawnese, in Singipore, the fish
keeps only 4 few weeks whoreias f86h acl' throuh lden ig commonly m:rketed
in Ceylon wnd E, Afric thpee monthe after processing, Tt will be noted

that the muin preservative action is the removal of water by osmosis. The
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direct supression of the microflora by salt is secondary. Heavily salted
material is difficult to dry ir the humid tropics and tends to absorb
moisture,

(43)

on the cffects of high temperature ir deicrmining the concentration of

5446 Van Klaveren and Lesendre comment in this general context
811t necessary to contrel bicteri-.l attack under Candian conditions.

Obviously 1 balarce of factors is involved in aptinmising operations.

5447 Yan Klawvercn ad Lecendre comment lso that Gediterrancan im-—
porters of Carudiwn .1t fish insist o first rote products wnd ire pre-

pared to pay for them., uniity in =it Cisk is “ffacted by 1 number of

factors, such ns that of the row miteril, s indicited -love, Another

mrjor quality foector is the purity of tho =vlt. (ole ind Greenwood—
A3 . o L . -

Barton<* ) point out thar fish ilted in wure sodium chloride tends to

produce 1 "[labby pule yellow"” srodurt without the criractoristic f1laivour
of salt fish; wnd commerts th~t sm-ll quaintities of cilciw. wnd magnesium
salts are nlwivs present in cornmercial solt, wnd thot these whiten -nd
stiffen fish imp.rting » bitternces apprecinted by many consumers of salt
fish. The uthor hue noted, however, thei the use of som~ crude solar
salts of commercinl origin can protice fich of vers had colour. He has
nlgo seen commercincl samples of purificod brine that cortined unacceptatle

(A
\A9) and iron s-lts in traces

levels of copper. The presence of copper
catilyses carbonyl-amino rewctions producing discolourations wnd off-
flwours. In this respect it mayy well be thait Céle's views represent

n over-simplification of the situition; on filance it would appear that
for many consurmcrs proferrine fink Lh o nenth the sriginal state or

reconstitution, the purer the salt the better,
5.4.8 fluch fish is d¢ricd furtier -fter stlting, The drying process

is discussed in the followin - soction.

i ‘1 v 2 . k
6. PRYING ANT DEHYTRA o1 o 701011329 53)

6.1 Tt is nssuned thet phyeicesl and peneral engineering considera-
tions in fish drving will "¢ considered in depth in the discussions of
plant operation for tisl merl anu #PC procucticn that are a major concern

of this meeting. In the spice available, the nuthor seeks to introduce

1
e}
i~

I

mainly 21 discussion of simpler drying procedures, articularly those re-

levant to sulting and smokinm; and to refer briefly to certain aspects of
vacuum dehydration, and meil produ-tion,

6.2 F'or convenicnce, the torm dehydrition, s distinct from drying,

may be restricted technically to ony rrocess of drying by controlled arti-
fony " © o '
ficial mexnn,\)n”

6.3 In developing.mathemntical models of the drying process J&son{52)
and others hwe concidered the {4otere controlling the outw~rd movement

of water fron the [ish, torether with ‘hose controlling the inwirdtransfer
of heat. Tn practice (1lthough this oy represent o theoreticnl over-
simplification) +he ewrly styres of drying ire choractoriooed by 1 constant
rate phise. This is {ollowed by v perind of f~1ling rate, during which
internnl diftusion is the limiting factor.  “he luck of bigic physical

datn on fish muscle Appeirs to be 1 limiting Melor in theoretica] annlyscs
of some dryings sitution:. ~riefly, the rite of outward mrvement of water
can be considered as relating to ite renoval from the mediun surrounding
the surtfice, to itg c1xing with the mediwn or wmosphere b the curtee
and migration within the materinl. In the rore conventionil mothods of
drying, heat trunsference into the fish 1s, in turn; dependent on 1 number
of factors such 18 conduction withir. the system, partial enthndlpy of solu-
tion, ani emissiorn from source together with tronsmission to the -surface.
Hwing noted this it must be recogniscd Lhat the relative irport wnce of
different fictors v.ry widely in practice, recording 1o species for in-

stance, nd the niture ot the doying operition.  Sop instanco, the,dryin?
o Par

o . in
characteristics of f{rozen and urfrezen muscle are quite diffcrunt/ﬂn the

latter remains 1 gel through much of the drying operation, behaving large—~
ly 28 2n isotpopic medium whereas *he former tehaves nistotropically.

The reader is referrcd to Jason's cxcellent rcview(sp)for v detailed
discussion of diffusion coofficicrnts together with consideritions of densi-

ty 2ad therm-l conductivity s determinants of drying riate,

6.4 Naturil iﬁling<46’54)
6.4.1 AT dring under the prevailing atmospheric conditions is a

commonplice in mrnv countries. iommonly, the fish are gutted and 8plit;

and they are then perhaps beheaded ang hung on 2 drying rack. 1In
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Scandinavia the fish are hung in pairs over poles and drying frequently
takes from 2 - € weeks. Tn the tropice fish ~ro often set to dry in the

(45).

open sun, somelires on mnt, or racks, often on the swnd

6.4.2 It my b moted tnnt while hirh tomperatures ~re desirable in
some respects; theyv are diswivanbtaecous 1 others, lewling to an un-
acceptable depgrec of epoil e nd P10 dunsge for wome markets,  Thus, for
instance, the stockfizh producticr of Morwwy takes plhce largely in the

Spring when the {1y protlem i miniool.

6efia 3 Tn the punt, the finey Jeyving of 291t '10h wig the major usc of
natural dryine.  dowever, oot cod is mow wiinly dried irtificinlly. In
the old process, the = 1zture content was reduced progresgively from the

55 = 6L per cont ftor sliing to cows L0 = 10 oner rond,

6.4.4 There 100 atiil o vory considerai L. omrket foar such stockfish
and salt {ish in the “coiterranc rowd sy breopicsd countries. In the
Iatter, infeet tior by insecte can he v very consider ble problem, parti-

cularly with iocadll, produ~co Jdrice: fish,

6.4.5 swequote drvirg wnd haalline tochniques ¢ elimin:te a number
of quinlity defoets comronly encountores ir dry s-lted fish prepared or
forg
[

stored under Lropic.i conditiomo, or inetanco, 'prinking!' due to
halophylic microorsanicme eor Ye ~limin ted by reducin s the moisture con-

tent ropidly wd the vuployment of deep 'niowlie! techrigque of the ghlting

strge.
6.4.6 At the same time, 1t chould oo notod thet the weceptability of
dried wnd Jry osaltod fica faliowe guite 1 0Toport prtterns in different

)
countries.  Ae indictoa in the sectin o fermont o products, the no-

pulrtions of winy devilopius comrtrics pocf r strongsly flavoured fish,
That which wropCn or e Americas nepud cion would eongider to be of
excellont g Jat wolo be o roostod fer noteri ] 1o ter by the 1 -

vours of ranciaity, 'pink!' or actoriol decompoettion, Tndeedy parti ol
fermentatios {v o dnterrel st oo in crme W african drey ing aperitions,
0o Iro practiec 1 such cituitions, rntur:d drying is ofton com-

plementod by the use of open fires, tepother with, purnwps, simple kilne

made of oil drums, Juch approiches to drvine v cquite common in the

humid tropics. It myy be noted, however, th:t recently there have buen
suggestions thar such processing n.y possitly contribute to the high in-
cidence primirv oarcinoss o the liver in some countrice, 1t result of
contminution »f tho Fixhlr, polyecrsclic hydrocirtons 'nd the puggested

, . {2
form~tiorn ' rnitrov 1o, J

6.9 Tanael roinas

6.5.1 “he wwsenia in Tor sitisfrotory tunnel drying are the control
of tempcer-ture, horu’ity na air velacity, contrel of tcmpernture is
necessary trothy the >t of dreyine, w0 ffeetld by thia nirameter,
must bo cqucted Lo the 111 ciferts A4 over-high toncperatures, parti-
cul~rly in th. oerly styos, in terme o0 'tre -t ol irreveresitle

damage to protoine, ficotinge roconsti‘ution,  muridite afficts hoth the

drying rate and finil epewrene..  Linton i v that drving
rtes increus 4 with ~ir velneity up to 200 = 300 roct per second, Above
this, power costs inereosed without furthor sismific int improvement in

drying rte,

6.5.2 As indiecated irn o earlier aeetion of the p.per, cevelopmant
work has beun carricd ovt on progr nmed turncls for the nroduction of
miterinl ~f 'stockfish! type t s, dowever, t the prosent tiue such
drycrs re employed mainly ashore, often for the final stages of salt fish

procuction,

6.5.3 In general lightly stited fish present consideribly greater
difficvlties for 2 hydr-<iosn thir heovily salted material. N
6.5.4 A nunber of srims hve boen deserited, usuilly employing

trucks or racke te snnt the fisn 11t on trave Lintar and Wont's de-

sign recircultes port a0 the drying ddry which oo o heated indircctly
by stewm whore this 1s “valab o, ndor canditions of hish cxternnl ro-
Intive humidity, drving will rnot o poseible unloss some form of dehumidi-
fying system 10 op rated . Lithian chiori o b beers cmployved in Canud oy,
but it is cxpureive, More aoully precociine tolow the dcw-point hefovs
drawing ir into the hewter, or wtivetod dumin e gilic: rel oare ured,

[N
. . , . (H6)
An early Furopen systom omplovet suipbiaric wild 1o desiceant' o0

6.5.5 Conversei . thers miy be 4 requirernent to humidify lncoming air
I

in some situitions since the ppearnce of the product suffers if the




humidity of the drying air is toc iow,

5.5.6 lesired conditions of temperature and humidity wary continucus-
ly through the dryirg precess, wcocrding to the gpeciea of fiah ard the
preferrcd prouu:t. JLOUs .,y . irn other forms «{ t'ish processing and
preservatior, quality cornsideritions @ Jst e bhalanced economically against

the possitle variations ir tie drying recime,

6.5.7 c st developmert work has teer. carried Jut or temperate- or

cold water-species. Trying teaporatures are ofter of the ~yder of 23GL,
although viriivie «copdir> o tne state of drying, as indicated above.
fany tropical species can withstand consideratly higher temperatures of

operation,

6.5.8 Reference should be made to ancillary practices in the drying
of salt fish. In the production of salt cod, for instunce, an undesirably
rough surface results froo Jdryine freshly salted material. tLongequentliy,
on the complietior. of sxltins the galted fish is washet and placed ir
piles, he pres~sure flattens ar? sroothe the product, expressing brine
and increasing the asurfice are: presented to the drying sire 'rying

times 4re reduced,  This prooess iv Knowrn in aradiarn practice ar ‘water
horsing™. \ somewhat timilar procedure can e introdiced 1nto the

drying operatior liter. lutes of water ~vaperatior. tall when the sur-
face of the fish huw dried. Renoval o the remainir.s water carn take a
comsiderable perind, particulariv frem large (isn. tereequently fish

is removed 1rom the urver pericolci.ly .nd plices in rile: (but unwashed).
Water ther equijibrates throughout the fish fren the inrer layers to the
surface. ' his process is krown is 'press piling'" and rconsiderably re-

duces time ir. th. drier.

6.5 From the foreroing paragraphs it will be apparent that a wide
range of operatiry conditions can be found irn practice and that conti-
nuously variable antomitic contrcl will have (1t Least theoretically)
consideratle dvantages over nanual manlpulatior o1 the drver and fish.
In practice, however, the sommerciai salt-fish dryers have commonly

adopted A comproisise fixed temperiture fixed humidity regime, without

air conditionire contrel is costs can be unacceptably high.  iowever,

fully sutomatic aystema have beer tevelopet Frr rmmercial se:  for
inetance, Logendr' | tae fancrited the AFETL ixl Aryving A aait CLeh

By theronmmipio conte and “ampor, . o cvpe eaeap 8 At o
Aberdwer, hae ccliabopated witn AT tyeR cRpE o are wpany AF
the 4. 0 ormo o r (IS S RS AN RN N v Pretls, aoter  apdy.e
tione «f e aptr T, mL v an the e, LI &0 Poe owostar o Y gam

PORBiIb L« to dry fian oo A ar im0 s g L tam roarte LhAr

Wouid roormally o oLt an meos L A L Fortio .
6.6 B, T G A Y LY
6.6.’& BREES EEE RS S R A S T 1 Torasaarel o b tavelors ont was capriag

out during the Wit oars v re pvine f Tl k cgnesr For helan OG-

tion, T s vearest e YR prvs Lk 1L ae et 2071 4 Yo thoae ot

fish meal praduction, 1w arrie SLotEme e Y aa .,y ald ther boar nf aome
¥

approaches 'o o vory Wit [Lolity renl peads ot e e b oas e CARE LY To be

discuss o ir “hie nee' rg, WOV, An gL Trnor o aprmaches Ut lefviPiae

tion discusmsec i this vaper, queatinne  f Iy OB 1Ot LR 4T RO 1%

pertant than Svnoneal producotior reneril.y,

i

6.h,2 Vithouph elasmnt coancb spe 1o geve ! =0 wranisal flavoars

during st rwe ir booh owet oand oaried canditg B, diooat any type of mae
terial ~u Yo inod, rroviiead tnat o gy resh, ot b o Leer mubtected,
for instinc |t [1p1! sxidat1r re ot ions he fore DreAsire,  in the
basic e sx oae discussed ny urtins ot L cne Uvern 1a washen,

headed, /mittea and rilleten, o1y the 1 et v e sty

6.6.% The fille? ‘2 ther elitner conked 41 re. iy live atealm st
pressure of Jli rer sq. 1n. tor abaut A min. or 1t 18 minced and the
mince ccoked aimiiarly somethins 5 th arder of 0« §o per cent of
water escapes, togother with = re rtriont, s otn tne cage of the "giue

water” or ’'solucles™ in el 1T produc 1.,

6.6.4 Cooked Fiah i :ool+d and inced { ° % inch holes i for wouting
on to drying trays at - dergity ot . 1L per sguare foot to progent a
roughly granular ted, !ressing f this stage 1o 1votded since this re-
sulta in a product 1" poor recornstituiion charasterigtics. “or this

reason, 3aliso, the drying of flakes is contriindizatad,




£ h Iving ie carried »ut a4t betlween SEQ and éﬁéﬁ with relative
humidity controliod snitially wet - tomporature above 3&$#) to
wet? Bacterial cpotlage. uite Low oar veiacitien, »f the order of
2w 1S I, per s, car te amp]aved,

LY N The Artes cwtoria e packed in cans under nitrogen. Shelf

. i N . S
Hfe Carier fre asveri) ooaps ot te o few manths 2t 1770,

£ 6,7 IV will e appreciato het aLch prroaches ire not diagimilar
YA B L

Vioothe cons me nwtass poratiars groceal procootiont Y, Primarily the

AMiferar-ce i o R fer Poiritl ol rewesaing, the cire taker to

Aweld apciiws b tne a0l Rt Coerp tures ar the irying oone-

AL muck 8 woid b capdhue vl ¢ ey recaretitution Characteristics,
6.6,8 COUTIPATLOOr, omrercy o ool sperations ~f an wae offal as

raw materiae, otk owhite Tisb, tlame ryine oar v arplovea directly

WItROUT Ireranking, W 1T inot temperatur o are Rieh, fifficulties

with ol we' v oare oo, TP Cemr oo e eovke!l ainced material
ERP oo B e ol Wate Tk oli, which 1o recovered and the muos
18 thar noateg o ctompe Pt LPe o ar et 1t the outlet ),

Falry d fae S Coenbies ar the WA - A i [roconses ro-

prevente « oporderotls Lowe ol rotpierte, Iy Tany varlaats ot aeal
TALEA LG Tnie v vaad o, uthor f recarcn )l ation into the drying

meal, OF Yy dipeot pecovery ao concens 4o Lok e o,
6.6 IV ss tawen thet d4e (o) dlacussion o o aal production (e.g.
APy renduring’ 10 teide Che toprs of rolerence of this pPaper.

6.1 Beleor_tpyang sl bl prosp plars iryime

7.1 Vithergth oo Donei ot r peller Arvac,s waie pitented as long
R , (57)
WO as LAl Pk VUOR apoars b be Dinan e atting et oald

have roparted cxportorcs with th el lor asange of minces,  The products
PCORBL Lty o W DD L 0t e Lt wWor onebueto reoo in obtiiring wn{~
forme samr o, WV, T e bl texture an the moutn, somewhat
Pogen i Tt o feeabiv o0 kod Uoal 1e 0t variwce with uch of the

OXperic vt citiines with cthor products; and it sy well be the cnse

that the poreibilitio, ghouid b eXurined further,

-2) -

6.7.2 In Japan, pre-processed squid rings are dried and friocd under
prassure between het pl:itcs in 1 variant of fat drying (below).

6.8 Fat ne_

01i drvi
—— e s e
fe

6.8.1 fparre ) has reported, in tre contoext of moal production de-

velopments in dehydrition wnder varuun in bot 211, pointineg 2wt that heat
transferone - in Buch svete=ms ig exocllart,  He poirte out that preseing,

to obtain & pure i1 o rossonacly it froc oeke prossnte difficulties,

and that sucouss dopends or devolopments in =olvont extraction.

o)
A pqtent“)‘

in whic'o foodstuffs more gerernlly iro Aricd by heating
pieces in o1l or ¢ under reduced prossire it 800 does not appear

to have hrecen taken op comrercinliys Lawoval A the fat by driinage,
centrifigition or enlvert .xtraction wais nropnscds  Trying tites of the

order of 2 hr, were roportol,

, . . , - {50,
6.9 nolvernt CALCATTION, Wol gxiraction

>

[

It is tiker thet those will be the suvject of detailed diseussion in
other papers. "he raisic approweh te dryings fn the wet extrietion nro-
cess haB sun.Cc part ir. commor with il dehydration tut essentinlly the
processcs oiffur in thot solvent in the wel 2xiriction process is added
directly to the we' pro un: -nd witer/solvent tixture svaporatos

azeotropic-lly.,

6.10 'recre drrings ecclerated tfrocze drying ot
6.10.1 Tseontialt the o Tapmont af o ‘rying 2s 1 commercial

process for the rrecervition ~f foons 0ol1owes Joon the earlier intro-
(

N
—
N

duction of the Mnish 'Pressfich’ process' . ish were placed betwe n
heater platcs ir 1 vacuun chamber.  Since *he rroasure ol water vapour
in the systerm alwavs ocxcecdea thit of ic+ 1t tre hishest temporature
at which fish will reoairn frozon "~ - loc) the fish did not trecazc
dry. However, -ppreciiting the basic poscitilitios of the process,
further development wor' wis sarries out in the iherdeen Fxperimontal

[
Factory of thc 'ritish Tiristry of Agricuiture, isherics ~nd Food()s),

! CY
: . - . VoAt 62 bj
supported by -pplicd rescarch ot the Gorry hescirch btation; Vo

64,65)

and eventually products 3! cxcollent quslity wsre obtaincd.
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6.10.2 ‘n the original operction, pressurc wase brought on the pro-
duct during drying, by the hydraulic manipulation of the heater plates,
with the shject of increacing bulk density. 1In practice, this adverse~
ly affected roaonstivition propertics and was abandored. To ensure

uniform initi.] heg transfirence, witontion was devoted pather to the

i

preserntatison of unifare ly thick fillects to the drvur ana appropriate
cutting cquipment was developeds However, it was quickly appreciated
that the drying of steaks, rather than fillets had wdvantages in that
water vapour nieritod moro repidly alone the line of muscle fibres than

across them,

6.10,3 Frozen fish steaks are readily sawn to uniform thickness.

Drying tir.s of the arder of 11 hr. werc obtained a1t 1.7 cm thicknesses.,

6.10,4 Timosowere rocducad consideribly when it was appreciated that
the rate of vapour loe: from the plltu/fifﬂ intcerfiace was the limiting
factor. Thewe were reduced by osone 40 per cent by placing of sxpanded
Aluminivr sheet between the plite and the Fish(éé): Hewt flow is
adequnrte wnd that ~r 7apour is preitly increased through the mesh gaps.
At the sume time, difficulties that hae bien cncountored with local
thawing ftecus, which “anered the fish, disappeoarcd. | number of fur-~
ther develommints nave beon made ir plite design, to improve heat flow,
but som. of th oo o of lirited conmercial application since they

prescnt clowing probloms.,

6.10.5 The eucansetul application of sach Accclerated Freezo Irying

techniques in comporein rpplication has boen confined largely among

fishery products to the production of such high priced commodities as

shrimp, which is rten excullent in quality at reconstitution. Opera-

tions producing low r cnat proaucts, such ag dehydrated cod steals,

have been loss euceorsfal.

6.11 .'iogo_cgngigufliign_oﬁ quality in_the_mark 1 gf_dzi_qd_aad_
debydrated fish

6.11.1 "hilo it will be sppreciated that mitcoriag dizpliying some of

the 'defects!, +o whick 1 have ri:ferred in this section, arc less im-~

portant to (or cven welcomed ty) some consumer populations, the house-

wife usuilly requires 1 dried product of good appearance, without 'off?

6dou‘r, and which reconstitutcs well onm preparation and cooking.

6.11.2 Apart from the discolourations arising from microbial attack
(such s 'pink!' and 'dan' @it fish) whizh coan ho vontrolled, togother
with slimine, by rdequate ttontion toe Flat sanitation, and the correct
drying anc pack WAL, Lo CRSLPG Yhid wointur, wnents remain low, the
most common Aiscclour-tions in dried tash products o “hose resulting
from carbonyl-1iiinn rection, Frequertly, the “arbonyl! in such re-
actions is contrituted by Lthe froce »r phosphorylited hexosoes nd pentoses
of the muscle. In fatty spccies +the profucts ol lipid sxidation can con-~

tribute,

6.11.3 Whilc sugar-amino reactions in their Inter stagzes can bo sup-
pressed hy the addition of sulphite, this mecting may well consider much
additives undesirablec nutritionslly, At the present time it would
appear thit 1 pre-procossing lerchin s with wator is ' he bevtor appraoch
to control, ‘hen Lipiad oxid-tior 13 implicited, little can te dono with
cheaper products, that cannot withetand the costy of expensive packaging,
other than, Isr nstanco, recourse to solvent extraction or antioxidants,
where this is rernissible on toxicolowical i ocenamic grounds.  Where
such reactions present difficulty with more sophivt joated products, such
as in the cooxidation of ciroteroid piement in freero driod shrimp, im-

provement car he introducce bty 1mproved prckaging, or 45 with thot type

of product, breaking the vasmun in the process with nitrogern,

6.11,4 It should e recomised that packaging requiremonts at the
more sophisticatcn cnd of the fange may represent to some cxtent a com-
promise hcotween requirercnts for the woidance of different types of
deteriorative renction. For instanee, 4 vory high derree of achydration
has advantages in the woldanee f sugar wine reaction whoreas a little

water in the product has sierificart anti-oxidant vropertics,

6.11.5 At tho less sophinticated end of the ringe »f dchy srated pro-
ducts other factors nar. sonslierably wors relovant te weeptability and
losses. Although in somc developing countrics, suzh as parts of East
Africa the protlem is not SCrious, in others, such as in the Iaike Chad

area for instance, losses duc te insect utiuck arc erormous. T+ is

[}

known that adequate control of bacterial poilage during the early




stages of drying, 1nd prior to Arying, can roduce subsequent attack esn-
siderably, but undoubtedly 2 mujor contribution to the avoidance of
losses of thie nature in elmpler dricd fish produce could he made by

further develops nto1 work -, Frarkuring.

6.11.6 Dty ot resonstitotion 1 important in many dricd products,
In part it is wfficted by cart nyl-arin. reuetions; and henee, for in-
stance, control of copper concoentrition of calt used in processing is in-
dicatcd., liore importnt in nuny o inctances, however, is the cort-ol of
protein 'dentturition' ind wwEreition reawctiong during processing wnd
storage, particularly by wvicquate attontion tn tempoerature . oritical

moisture ~oncuontrations.

6.11,7 “hile 1t is commonly nccepted thal oxeeseively hiph temperatures

can damage protuin during Frocessing in terms o nutrilinnal muality in
additicn tn ‘oreanoloptic! qual ity, there ig curraontly loss agroement or
the rclevance of such revctions to the productior ind storage of dried
fish 1t lower temporit.ree. 1In the nwuthor's view the known patterns of
variation in concentrition of basie roactarte are cooch thit wide v iri-
tions in practic:l vortormance of o limitod rangse of rrodncts e

to be awvoided, However, cuch considerations re of ronsiderable signi-
ficance to tho rition cxploitation of the fishery resource in the cone
text of the I'rotein tupe While they may not be immediate rclevance to
mirketability for the huran population in the currcnt situition it is

ironic that fish mewl ig 501 inereasingly on nutritional quality.,

(5776‘8)6"% 70,71 y 12y T3,14)

1 SMOKING
T.1 Tiscussior. of fish Arving must of necessity include some re-

ference to sme king, “ince, oven in the mildest of smokc during drying
plays 2 kev part in th. process p.rticriarly at the surface. !ore
commonly ir the prococe the chvessal removil of witer and an rgsociated
salting or brining Poth contrinut.. torether with the deposition of

smoke constitucrty to pregservition overall,

7.2 veneril conciderationg of dryving and stlting have been intro-
duced above, In the suoking process, pre-salted material is dried in

the preeence ot 4 complex systcn of mases and particles being deposited

i

on the fish differentailly The degree .f salting varies accerding to
the keeping tualities 1esiret. Lhile 'hard’ -~ures are less marketable
in western o untries thar frrmerly, they .re otil] ~f interest t~ coun-

tries with lumited resoupnng transprrt and refrigreraticn,

Ted A vrsiderat Te velgne o chyeionl and Chemical werk ~n oweed
sncke has beer ~arried ity Aand tids nar combined ot some excellent
develrpments| wirk ir the producticry of impreved kilns, Hewever, in
many cruntries the ratter, ~{ the cperaticn has cramreld Little ~ver the
centuriec. Irn many sitaaticns the rer lire, rrothe simplest of stacks

is still frund,

a4 It s commerly understeed in Wesiern cruntries that the pre—~
duction (f "raality! amcked fish, s denande i bty their markets, re-
quires fresh fish, hardioe] carafriily:s 1 Cever, in many African coun-
tries, f~r inatance, tpe an kirer ~f speiline fian b oy 11 ~emplete
loss, 1s a cempery, Placer  and the product 1o reaiily marketatle.  Thus
a wide rarngre I dpy-mucked PEOMUCTES 15 found nopractice 1n terme of
flavrur, ethoias 1 Frevaratyern. vary widely o y but airn jreneral, fish
are split pricr t« saltiug nd osme ki, Saltin. ia carried ~ut either

I

in brine ~y with Iy snLb a0 leserihed above,

T+5 S cking precesses per se copn re Aivided Lntc twe main Eroups,
In the Bl surked products suer as 'kopperst o temperatures o net
! Pl I
¢ .
excesd 30 C whereas the hot sme ked preuucts such s kieler spratten

L R

emplcy comeke teiparitures ;o hior an 100 0 or abrve,  The flesh cof the
latter ic crerked wihereas tihal o[ thie o ld smeked products remaine
essential iy uncrcked be v the ~urfaca, oisture 1ose varics according
to the preduct; kKirpers commenly lcse 15 = 20 per cent during smrking;
but in the prcductirn ¢f some hot-smeked products, a preliminary Arying
at lower temperature is carried ~ut before smeking, te icwer moisture by
20 per cent, ‘This preverts over seftenins during tie subsequent ccoking

in the kiln,

7.6 The fish are hung ir o kiln fer smeking, either directly op
on a mevable trelley, The tyne of wred used varies acceraing te the
species being processed. In general, however, the flaveur cf the pro-
duct depends mere cn the qaantity of' smoke applied rather than the wood,

A number of automatic or semi-automatic srmoke producers have been

develcped,
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7.7 In genernl, kilns ire of two types: ‘'chimney' and 'mechani-
cal'. The first of these varies widely in design, aind operation is an
art insofar as fcters such e airflow, temperature wnd humidity -are
difficult to contrsl, The positions of the fish in the kiln are
changed repentedly inoan attompt to encure 2 mensure of uniformity in

the product.

7.8 “any industrizl produccers of gmoked fish employ sicchaniecal
kilns controllirg koy variables such s rate of smoke production,
temperature, airflow and huwnldity. o8t oper~te batchwise, although

attempts have becen wde to develup continuous systeus,

7.9 Reforence should o rude lso to smoke concentrites and dips.
In the usc of these the fish is first dipped in the concentrate wnd then

dried conventionnlly.

7.10 The norketing of particularly, lightly cured smoked products
can prescnt ¢ifficultics in thit the prescrvative nctions of the smoke
constitucnts and snlt are of limltes viluce in 1 situntion where recon-—
taminatiorn with o spoilage wicroflort can tike pliwce rapidly. Obvious—
ly ice cannot bo usced ag o prescrvitive and that ot alternntive refri-
geration is indicatcd.  Smoked fieh ecnn, if necessary, be cold stored,
but for countrice without n wdoquate rofrigeration chain the continued
use of traditionil hot emoking techniqucs, possible modified as

approprinte, is proferred,
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