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The paper diacuases a selected range of topics requested by Uli IDO. 

While some of these are related, no overall coverage of fian processing 
is  attempted. 

ProceiiuiiiK at   sea 

Pish   processing on vessels  has been carried  on for centuries.    The 

recent   acceleration  in developments,   particularly  in  the context  of 
freezing  at   ">e;>  results  from  an  increasing shortage  of fish on 

traditional   i TOunds  and the  entry of new fishing nations   into the 

industry.     Factors   arguing   for  processing  at   sea,   rather  than ashore 
include   (i)   distance of grounds  from i.ome  base   (ii)   the unavailability 

of   local   bases   (xii)   seasonal   or short-lived  fisheries«     Such  factors 
have to  be weighed  against   tne  higher costs  of  processing at  sea. 

\J 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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I,    MTlDttlCTtO, 

!**tá#r th* t#iK of hi«  invitation to thit: meeting by UNIDO the 

author hw*  b««»i  «kM  for «  contribution on finh proceas in? at  sea 

%o<r»th«r -niih  P-W*   '^vcn»-   ->f a  Bpooified  rau/'e  rf  traditional   and 

twHfitr   f roow«pof<   p;»r  ;.rcn»rvit:i-   anh^ro     H   wi ::     e  aoorooiated 

%hmr*T<--r<>,   »h.-i'   thir   pap^r -vi«*   -M"   .Pnwîfutv  present   a somewhat   dis- 

joints   p;.-t:¿r«.   o^M^'   pror-îsy l n,~    ¡s    ;   tfhM"   \y,i   \+    ¡.;   h^ped   that, 

»hi!«   I»-'   ii-   HX-:--»!l«(l   trv   Mr    :v^it,   t h«   followi.nr wi ! !   be   nf  ç.ome 

Vfcìu»   -, •    i-.«*'i-,-  •••ip"o ,t  devoioptnoi-.tR   i.    this   field against   +he wider 

.',1     Simpler  forms  ->f   procuri ¿f at  Bea have  been employed for many 

y«*r*.   F<"*r   i-ifttane«,   r irtn^c*?   fishermen werf  encapad  i:i  thn  production 

of tul*   M»h   v   i«*a   i',   ,osr-rin,-e   :peratintP   x..   the .'ixtee>nh Century 

^*;s*   "•, î   "*>>•'*  irwssiv,   •: f.Miu«.   ina   ?v.»n   froez^f -it 

M« h»*v    j.,*-      «*-s¡'-'  ni"* »ri-'ò.   rhe  f-r*rit   development   <M' pror-oasing 

•nil  prn-*rv   *i   •     -•-.-,   h--.»v  r,   ea-   >-e  crv^ider.íd   primarily   to be 

• <»*v#> ,f^'   *   'î    •>•••   î  ••*-•   r   I   *ar   M   ......irs     ;t   arrives   frora ;i:;   in_ 

~r*>.i»i   *••*•••  r* w*'      ''-.'-i      i   ,-, • ^ i   n   ! ra-.ii t î.-i'îH. ; \   i<nurabj;<   to 

•aphi«-.*t    .«.a    -4«   r   ••-•-.-¿•-r   -rlri.'S,    i-.i   IVìKIC-   to   i.-ry 

Ir**'-!"-,   «   #* M . - ,-.»f(   »r      **..•;-,. ,r>w-   ituv.i   tnwardp   increased  fish 

»f*v*»,-»i       t •••'ri-r     .•   »r^d- ' ^ntii 1 .   associated  with  "distant   water" 

• i."f. :ri>«f'   *re 

•'«• *"* «1,,!" »4< ' ":     !   <t". ke h%»  b*.- « a mi,sor factor n the 

€#¥•:**(**   t     *   pr^ *»»«*,  ,«   •'   n«ti;      'but  ^th-*r«  h TV« *>"tor<>d   into  tho 

lnlHf1*«     'Î    a** -,'"*» i        •'    «t-j, m*»    :i      "-if    ,   .Mt'*•>••• 

»**•*• it   .»tu»-   r*      . , -•»     ». ,«      h< «*•  -î   s-i     ;    r>': 

|if<5*f i t Ttt » « *• .   *-      , ! ¡      •       >     ,       '   »**t . i" t    - r      ' * ,. -, .it.   . (»•     t r-. 

•MM»   *   *h--    rie',',  ^    .    *   , * r      %4»*ä    tt   »>,,       ;,'<,'r-',   1     '    ' ><••   : i.--\!   food 

I %#>«s * »• «      -     4*: r M     •.,»,.-. » fl'* '        I •* i -       -   -        »    , ' >-. I   .   "      •   »   s r 

••*»'     -,        ***»    »f ••   -        ^       x    t ^    *-«•*,    »        f     • •• 

Wf I  i#       -»Mi- --•*•-». . »     ïr , %        -,     «     f fc,.     » i    i :  >.-, i        t   » ,   . 

pt-**0 m-ti a i    a.     *.*«!•»» • .    «hop      i>^»»l      (,if ({,    • 



2,1,; Another factor that  has  contributed to the development 

of processor "it  sea   iB  the unavailability of shore bases,   as in some 

parts  of the "eorth P-uufio a ld   , .  th, Atlantic Oceans  for  instance, 

where  problems  of c"xu,in,t,,.     -   -imeto  aro considerable,  The 

extent   of process!:,, reared KM , 1 ,   of  coarse,   depend on  the nature 

of the  option  overall,   i,= ludiV th^t    t   .nadiV'(   perhaps   after 

transhipment.   ¡..  ^neru,   prooensinp costs   ishor.   ere  eonsiderably 

lower  as „ill   b,  d: soused  b - o,: .   it   is  well   recessed   that  almost 

ee,y  fi*hi,g oporatio, on  th< hirh  seas   involves   i decree  of processing 

such  as gutting prior  lo ohi! li a--- 

2A,J" A  flC-t   °f '^v-unbilit.   or potential unavailability  that 
must  be   rocomisai   ie   rh->  -¡   ^..^   . ,-i-> .-,,„   „^  i       -, ,. , . •'-• °   jh'   *•-'•'?•--d-MCG   of  local  conditions   ashore that 
factory  oneratici,  nt   s-*n  „-iv.,.-   + -,  +i->.,  ,,.. + ,,1, "•   "-^ f1^-     °  tlii  catcher,   rroc'ssia,-  becomes 

immediately   f>>e  of   ¡or  1 ^s  suso;Pvbie  toi   loo 

for  instine?     'Iqja-lv,   +h'   catcher  reni 

his  side  of   the  OP; 

i e hour o rob 1 ems, 

;es  perhaps   -nor-   rendi! y  that 

; rat in., -ast   coordinate with   the  processor's;   and 

the  latter  is   lese  cocenti,le  to Wh~t   he -ni,-hi  consid- to h/nn- 

roasonabi,  attitude   of  ioc,i   cutenere.   The v*r.- nobility   of his 

asset,   which  r-n move  o;   to  other  grounds  a? 

enter   i,to  tlij  o u cu! MI GIG   of 
is    iPpropnat.; wi il   also 

tr^pre.'i ur, 

1.4 It  must   b recognised, however, that the operations of 

highly mobile feo+orv or r^7.i,- fi ^ots can also perhaps present 

problem of corral; and that local fishing interests 

their  presene •, 
:s may resent 

1 i; 
>-••;. ''rom the foregoing soctu -ons, it will be seen that a balance of 

factors is i,Voivod m the choice between processing ashore md at sea 

for any particular fishery, according to whether the or,r*ticm is to be 

conducted by loci interests, where thes, >xist; or by overseas 

interests; or, es is not iifrequentlv -he case, conjointly. 

2.1.6   A rango of processing operations can be carried out at sea but 

in many respects the problems presented by different approaches to 

fish preservation have little ii common, The nature of the species 

suitable for different approach>s may be similar: for instane, 

clupeids may b>- suitable for saltLnr, freestn- or for canning at sea. 

Requirements for processif- prior to final Presorvntio.n differ, how- 

ever, even for sinrle species - end mere consid-rably so when, for 

instance, the 'T-Sir;r of vmite fish fillets is co isidored as against 

those for the carmin,- of 'a.... ^t, Censequ -nt 1 y, the author must 

necessarily curtail discussion and concentrate n-, :ir-s of common 

interest or thos,- of increasing economic importane. , such as primary 

processing and freezing -t sei for secondary processi:;!- or di-e^t 

sale ashore» ''"' •' 

2.2    Preliminary Processings washing,_scalin£t heading, putting^ 

2.2.1 In general, heading and gutting are indicated for larger 

species destined for s jcondarv processing or consumption by populations 

readily accepting such material. It must be recognised that some 

populations demand the intact fish .arid that gutting do as not necessarily 

improve the doping quality of ,11 species under chilled or frozen 

conditions„ 

2.2.2 Technically acceptable washing and descaling equipment 

(the latter often of revolving mesh drum typo) have been available 

for many species for some <nj->rs. Heading machines have als ^ achieved 

commercially acceptable performance for many species, as have, more 

recently, gutting machi íes. iiachines, that combine thes ; functions 

with adequate filletin- performance when required, are also available 

for some species . 

2.2,3    As is often the case in fish processing equipment of this 

general nature, performance can vary with the condition of the fish, re- 

lative to that of manual operation; and a baiane ;  must sometimes be 

drawn between any price premium deriving from any additional quality 



consequent upon manual  operation as  a/ai^t  +v,a  i F inuj.ua st, -Against  the  lower crewinß: costs 

result i n/r  from the use  of machi"e*     3o'h  focto^ 
-*• •"-     J0 n  lactors must be equated 

also economically ap-uins +  «rv,~a ,inr,, .^  ^ 
-pirns.  ..pa.e dema.ds  for processing as  compared 

with  those   for storna    ,A¡-I,  r,- ,  u     x, 
r STorx,,   ,/hieh cen be  the  determinant   of   the   length 

Of voy Ve  x,     h,   -.bao..,.,  o,-   transnipmont   facilities 

2.3     3ubber_sto£VeJ:ior^c 3,çnd.rv processif    aboar(,í ?s 3,10,11,12) 

2.3.1. Questious   0f  short-torm,   or  oc 

storage  enter eerie   i:;to   ' 
:assionally  Innrer term buffer 

¡¡e  ea.oe,atioos   of lac tory vessel   derniers 

and  their ecoeo,,^ aouor"     Fish  is   i eloreet 

which  it-  brought  to 

Initially   the  orotic 

snip's   o roc er GO "s   'jt 

was '• i ri eror'   I to   De- 

OUt + hü r.aF,5;,.;r,. o; 

but increosi ¡rl e i 

instance,   froze-   nileis   of  *po   H, .¡.r„,   „.„ , . 

variable  rar/ material 

del--  varying rates . 

.ntiall/   one   of  evening 

periods   of sr-.-mfied   chilled  confian, 

of  flesh   a.id  arr-ronrin 

it0ri'li   + °   'h:-   P^^sce. while,  limiting spoilage: 
iaS   b"0i   r'""l^ed   thai,   the  reduction  of,   fop 

i or ?oine markets  demands 

to allow the  controlled bleeding 

OÍ    ri,"er   -on o —    *    ' ' --"'''    r.rn        , —¡—.—• -   -•- 11 cannot 
manirriiati. 

oee  mother:   of bo stated  cate^-onen! ] v   that 

to  others   ander  -I'   eoerHOn,,,.     T -'   •••     w'^eiO'iH,    lnereas¡ :iri .-,   no,v,v 

apparent   that   mf ri.^r-'iod  e,-,  wt?  roT-, 

for short~t,rm  chilli:-- without   i 

i ! :.ia.f i?   preferable 

'»   i     is   boeomi :;cr 

;cs  aeo ;   economic advantages 

lc:nu-'  ru¿' -;í'^in*   anality   Losses 
consequent   upon   Ih-  mi.-atio>.   «*•  ,-..,-. ,.,     -, 

..x, .Jtio.,  oí   sa, eu   t'or  loader tor-   storage 

-J L t : .->, (   1   day  approximate!.. 1 

quali ty-wise,   but   the   former condì ti = 

process i r„;   opeara, ti oar  at   y e. 

"rosh wit er ice  has  advantages 

:  are mor?  tvoical  of  integrated 

'. 3.f' 

significance to nroct 

-hap, baffer Storno of this lature has the greatest 

fo\ 
en30n i,!V0^i^ freezing at sea  >. Tt should be 

notea, howov.r, that it L,  relèvent Mso +Q othorg 

Considerations of drying -lt sea, :he eontr 
ror instance, in 

"Ol of ri.aor contractions is 
necessary since these a.lt ,r t-h. nh.r.lp„, ,. 

-i ..i. pn,F,iC:iL aim-aisions of i > --• + 

and hence -edvorsMy off,a a the economics of dryi 

that greater attentine than is commonly t 

to such considération' i  on.o 

tropical conditions where t 

in difficulty with break-up proble 

'•¡"•o tissues 

It would eppear 

:h-i case should be ^iven 

operations, particularly under 

^o author is aware of a number of projects 

. 

( ? 1 *i 
2.4 ?ii1«tinS        ' 

2.4.1 Filleting is  a basic operatine in a itur.bvr of   patttr-vp *! 

fish processing,   Hichiner, with a hifh da^re* of .-ffifi • irv   m  rt»" *n» « 

operation are  in  common ase,   some  of  than combini a   .-ir-^ili * i »»•  f *r 

gutting,   ski'iai .f   .to 

2.4.2 While   the  economic  savi'VT3   i e orewj ,f   i     nuch  ep,»ra!ionp 

can be considerable,   ?oee machines   have  encountered difi "l^ul t IM   n 

filletier  in  ri^or ma te ri :1;   a..d   th ••   an eu . i :,y l -tini 

fish  as  wet   fill' i   has  velini od   proel .•;:,:•   t- rrv ee.p:       ;  ,f     , ,pt -«ci 

fillets  subjected to hi/ài te-p rat.,ree,   or  eoeeel -.   h<nei-ed  frequenit; 

lose  weight   as   'drip'   dee  Jo  co:: trac t io-:,   e .J   M.î,"  e 4-;   r-'¡v¿;i,    ->f 

course,   in  ooesiderabl ; '.jconoT.ic   ions .   Perth -nop •     e  di'.    M-ifet «1 

fillets  are   poorly  received  by  som"   consumer ponziti ees     ¡I¡í    ,.<t    uth 

2.4.3 Consequently,   th-*  contre]   of  ri^or i .   : r-.—ci^or fill >ted  f i e h 

at  sea can be  crucial   to  the   economics   ef  op-rat i o,    -effer eterice 

f  the  type  indie >ted  obo'/e,   for v;hol .;   fish,   :••   . a eeru 1 ,•   insni tatue, 

Short  term chillier  in wat->r mnv bw   :ii]   -iCc-pt'-.bi -   *r •••.rm-'nt,   f^r son« 

fillets,    tlthoaph  prese!.tic(;  certain  microbio' --, e. 1   fi ajerie   which 

mau  bo  of  concern  to public  ho-'lth   -uthnriti a   I :\d  crtii:  other 

technical,   difficulties   in -•11   tut   th¿  short ;st   im-Mersi ••\y).     -."hilled 

air  appears   to  be  the <:.. 'dium of choice  for hcndli.^- pr.— ri^or   fillets. 

2,5 Preezirur 

2.5,1 The  froeein.f of fish  et   sei has   been the subject   of detailiäd 

discussion  at   -   recent   F.A.O.    Technical   Conference1 l¿ ] ;   and   it   has 

also been  discuss.id more m   the broad  context of  the problems   of food 

refrigeration   in  dereiepi \p cow.tries   i' ree e.t   ']]:]})"! Work i wir Party (IV) 

Consequent!-/,   the   'art h or will   not   attempt   m extensiv^  eovora».-:  of  the 

field,  However,    it   mast   b>  r-cognised   t*at   the   rapLd  developments 

in  this   field  wethie   the   last   de-cade   have   b^    .   eeioer the  more  sirmficant 

in  the  fishing   industry   ov-'rell.   'lot   O'fy   n na-   the,   b...-en   the   basis  of 

new patterns  of  distributor;   end   of  t^rti-.r:  proceeue^   ishor-;:   ?hey 

promise   to  providj  /r.-.itlv   ext-eebd   buffer store---  for   i'ldory  operation 

afloat  ; although   -. t  iE doubtfiul that  th? latter will replace  to any major 

extent  the  productif,  of . rozen  fish  at   :es. for direct   distribution  or 

further processing ashore). 
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2.6.2 Somewhat   similar considérations apply,   however,  to proposod 

uses  of frozen buffar storage,   longer i:i  torra than the chill  storage 

referred to  above,    for  > w.ìr;' out     eatoh e;   for   ca:, unp  etc.,   on  factory 

vessels,,   It  would   npanr nt   th.;  pros-it  timo  that   refiajmeiits   of buffer 

storage  of  thin   rr.turj,   us  compare with chill  stor-ag.,,   arc  likely  to 

bo economic  only   tor fishnri *:;   products  of  thj hi-hont   value,   nach as 

canned KhoUfiôh 

2..K3 rtornti   han compared   tho economic  performane e s  of blast:   -water-, 

dielectric and    • Metrical   rosirtaoce   thnwrs   of  co-parable  throughputs. 

For nany purposes,    it w~u.ld  aproar that      si ,glo   blast-type  thawcr  of a 

type  derived   from   th.-   I'orry  kii -  d osi r,.   (*,,...   be-low)   has   idvar-tap-es, 

particularly  under   conditio,..,    ,f hi,-h    ,.lbi,3nt   -<ir   +.,jmpjraturj;    tho 

continuous di;L-trie syet-e   nrxv Wei L   }I-V.ì  criticai advantages   in space 

savin,"- in shipbo ¡rd   opjrot ion, 

2.C..4 Pot., tin i ly  th-,  us.   .of nach  equinme.it   oí p,"o-rigor  frozon 

fish can jive rim,   to difficulty of   thaw  rigor  with attendant  economic 

Iocs   as   'drip' .   eh..   tochuolorv   of th••  avnidaury; of   such   losses   is   now 

well  und;r;:tood  how.iv-p ';   and  th..- us.- of such buffers  in ship-board 

factory  operation   i-hould not   b,   troubleso-, :  if directed  by competent 

qua 1 i t v contro 1   e t a fi'. 

'• • ; • tanni n¿.-     ' k 

".7.1 Tho  operation of   floating oanieries   is   currently tho  concern 

primarily of   Japan «ne,   auissioo   and United States   ve-sols  operating 

mair.lv   in th,  north -r-i Pinific   -^no,   with tho high value salmon and 

crustacean fi.shori na,   tu certain  situations   the  ennmng of cheaper 

r.p.cios  such  -a-   bridling rimy  also DO  economic, 

2.7.2 As   is   tho   eis,, with modern froez -r-trawlors,  such vessels 

carry  a ra.if.,  of np. -cial isad equipment  and machinery,  /lost canning 

operations  at  sea are carried  out 0:; mother shi ~>s   of Lor^e size. 

]] 

2.7o Whore-as provision for mmii+,. -,-a •    ±-      ± , 
-,„„.. qualit\  adjustment by tho oconomic aso 

oí  additives  in qt, n   í >-> -¡ + r,  .;   *• 
1-   -till  m its  infancy m the freezer-trawler industry, 

however,  considerable possibilité for t.h, i-.nrov,P,n+   lf „, iiv^ j.,,.pi uv«i[ii'.in t  01   cons ; un -T 

acceptability  w. ---ivailaM...  at  th-   a-'i... -.,,    , „.   ' ' |ri"|.U1':  ^ if-•   I;:  tannin,.    Flavour, 
toxtura -„„I ,..ppoara„ou .-.„  •.,;   ,-„. !jWp!, ,lU.r|< 

of autore  to ,,t  n•ir, ,()„t,.  s n:i(, , flojs  i:o.   p rau a djtai 

constat.,  nf lndlvltal  „^   „ thi:  opi_mtioi   !t   !;i        apt  fM 

hl(* cose of orowi,lfr :,.1(, ,.hj aine¡! rm¡^i:t3 foi. ^ v|d 

a major factor  in  the  .^.r+io-   i-   *n • i   1 - - •'-      •..r.-.tLo.,   1.   ,ho   »vailabiiify  of  fresh  water. 
This,   of cours.;,   nres.-ots d;ffir«-n; -,-,   • »   .       • -..t>.  c t lie, li i,,n   m rone     afk -r  processor,   but 
problems  can  bo   serious  m  a  proc »:-  rV^.n-; 

troc..,.,  r.^.nuU.ig.    Larro  volumes.    In   the  past 

barges were .^loy-.-d   to carry ,-t.r   to son, 0ff-ahoro  Om tod Stat^ 

canneries   hut  modern   factory  ships   on the hi,h  ,eos   JInplov   • ar.e-scale 
distillation  equipment, 

2.8. Salting and Drying»' i??^ 

2,a~] fen"ral «=<"»id.,r-.tiono  of .,*„„,. and drying nro discussa in 
sroat.r dotai,   in th... s„oUorif! b,jlnw>  in ral:iUon ^ tihnro_teed 

opération,,   T3Ut  it  is  •"V^M-TM n     »-     J- ,t"1,t'rnU;   t0  discus  shipbonrri   operations  briefly 
3-t   thin  point   of  tl> 1 -nr >.-.    n ^.   . 

? lk'  papU'   U   Ia   0Í   ^'^st   to  note   that salting was 
the  first  of  th.   »reservation  processes  to put   to s 

continues   to  -1 

2.Í5.? 

led   tint   it 
m   TH' it   rol li com.  fi; hjrie: 

r" th'-' tr-'dlti°-' Port.^.. dor, fiuhln,  on   ühj „and  Banks, 
the   fish la  t,.k„n Wlth  blit  bv. [non   f.ah. __, si|a]v   i:i OT^u bratg   fMB 

mother schooners,   over th,- d-.v    ?k,   ,-,„t 
-a. d..v.   th.  ixsh arc- split,   washed and salted 

down in barrels   on. the- mouther vés ,c-1   , -,   Ml ,   M,.. • 
'*     v   -'- •1>..^     1.j 1    î¡li-;     HMllJ '!(', 

•ountri.-s  are  also concerned in 

• r::, 11 < '•her,j has   b 

2.8.3 Whilo   some  fichermon   from   oth.T r 

this   inherently   highly  îiazardous   t.yP:   0f  or 

pronounced  trend   away  from it   towards  sal fir-trawlers,   insofar as 

salting continues   m competios with  the  rapid development  of the 

froazcr-tmwler  industry and its  off-nhoots„ 

Gen  a 



'" '"-.à Th. fiahjry for ria|wl-t nn^i   « fr*thjr lh i . •whll«'  fttfc) 

for naltia,.   -.t.  n,- .   ie   1f.,r>t..'   »,..th  p-    TT » •*(• >r ^ -tAUjm   hrertU   vii 

bv -other ¡;hipo    -f-rort .fi   o\    -¡tch.rr 

?"';"'' traditi -.al   .;• ¡;   fi-h  o,if. -  routini,/»  to  L -  ^ il i   r-coivjd b/ «uty 

population,   although oon^i,-,,  h.f;  n.^li ,od  racily   ,     oth.rr,   u:,«W 

th.;  oo!;i;).;tlt:.:»     ef    ¡ ......Jr  f;;îh   ¡.roseti;    eeï  oth-r-   -i./tp   f'oori»: . 

'•'»'•'•' Otll >r   dfiod    f l ;TI    •f.ir:.ln
1';        -f      -t   w./f,..i ...   - i„ *. '"* *--"' ,        »       ••• i.  " .\I L.-l p ' »    .ut'       i"i;iT X r\\x 

i'.\ djina.od   i...  î;OI.I,;  cou,trio:;,   but   • a- M L j -• „• i p..   theo     h,<y     t 

ashore,   [;i   roe   ,.î    /..are,   effort:;   have   ho-    -•• ••* 

ouiiebly  pro;-ramr;iad  fnr pro-i ,et i o.-.   •• 

•      '' -    ,l- ••••!'•! í    '  c "V-î,,L :;.•  wi!ni :  pr.aiot .-mined 

limit:;   (soo   b,l ,W)     ir.rth./r  d.v,lom.   eu:   i     thi:,   fi-M    >r •   •lW,itj(l  with 

intero:;!,   particular-i,   v/Lth  re:;pen   :,,  erovou  ,co„o*io0   of  o^rstiow. 

e,  -reparad 

i.vd.   lo  (i.'V   loi   ta.'iLol   dr/en: 

*ri.„.;   fi.:h   of   'ehi o   t ea;    ti   tv-.- 

'°c^ t'ouoladi.v  obnervatioa:-   n;  nroceenieo- it  c..,~, 

?..:;.. L Nhile  c-.niM -vu:  enüi .,- c^Uinu,  to be s-úr.üficant  processing- 

operation:;  at   :;ea,   freesina ho.;   ov;;haulou  thon rapidi,   during   the   lost 

decado  and  proni:;; :o   to /urrà'ant  -v.;-; co uveutio-al   ioor-trawljr oporatio 

in many couatri. •:;. 

''°9'2 A   hifli  d,rr.M  0f automation   u;   oow   mailable  f-r both   the 

preliminare   primary  ¡,roco^i ,- ;:„nù  tho  r,roPorvation phano:;  of ship- 

board  op.ratioa,,   ^uall;.   bi.och-ical  work,   r, ^nuocti,,  with  thai 

rofriroratio.  aod   drying ,,ri .iJliP{? ?   h:i;;   oütabiu;hod  :;at-l;-factrìr.v 

oporntmr   r^i;r,.3B   ror n   lumi; ;r of lT^i..£,   of   ,o^orrao   i^^arta^o,, 

'S.).! This   information  ia   'V'ilablo  primerL^ cold- and  temperato- 
mi; or :;poci,.o,, i  :n:V/ warmor wator spoci^,   particulariy pomo  of those 

of  i-itèrent   to  d^vol opi ir oouotri,:n   i \  trio 
! -\ Tropicn, appropri, »to ,ru idol ino 

infonnotioa i- [-okL. ,-' ' ; 

O   A 
:!hj  oporatio.: of factory  vosa .-la  ( particui-r Ly  factory   trawlors' 

require«  tV   eJu,e:;t  cooperation   botweeo   the catchxnr aod   pr^oocia.«  «idot 

of tho operotio...    if    n.ceosnry,   catchl !fr ratùS  sho,Ui, bo  ^^ 1Q 

allow the demn.idr   of quality  roquiron;eat,;   i>, procens!;^ tc b. met. 

P' »II ITT -ï , 0 f      | 

* *     " ** r   • * ft*     *j-      » 
Ut i W»P,   ?   f* •»„,  b..,   ,.     i ( 

r 

«ni!»  *     r>    f!     ,   ;.r     „   ,„r   r    _ 

in*tií»t r.   m   t », -     -,, ,   , 

f. r«»t -t^F    *v 

' » . v. n#- i *   mttn 

fish r'i*n».r  * »-i.-   -í, ,    »^ .. 

urt «et   i,wi',      »f l r-'   , 

in App«aru..-.-f   |, T   it ••  ,   .• 

thes« v ,r. »•. -r.'-   ;,-    ,t-^     • 

with ur.fv   .i.r -r •-i^. 

•        »'•   ! '   • : »\ -.i,. 

>t e  * t 

th ' P"^Hpe   ,,v„r4   ,,,,..,   U|/i   %i,t   _ , 
try     thP   -    - .......... ;„p   i,.. ,..,„tf.fi   in..lui|.. 

and deBi^in.: ,fltv    tí,    .^w.j..rrí   .r   .» "'    '"""   '''   '   ^^^ 

gißt.     Ca.ei,: .tior.f    ><   *n,-.   r, ,¡fev      <-   • 
v , •        ' •  '        '-    l . J    Î--.-I        t     -.tti.-rr    'ViHtfrt     ulti    .»•,, 

board  oner it i..r.   H.   th.   ,lfn^-  s,r.    , r„   , . M 

eetimatHB  ,./   the p. tonti r   ..:,,fjr,.M,.,,.. .,   t       .,, 

i4   • J  '' ^',"ih   ^ K^.tt.v   (Vint a„i   |lV 

accurate  feruoast^  of the ruir^,,,fv    „ i •     , 

the resource. 

•SSi-'H,:^'1 r!;oTM leL, 3. 

3,1 With   tue   itvr,uv,r „ih .-, 

tions   Of   world    for, ¡    ree   llI.1.,1¡J    t f¡M    ,    ¡(. 

of the fishor, r.-n. i,r •  „• ,.. 
' '• ' » • i i i .'•••' • 

amon^r tht.-po s^.ir)iQP h"-,, t 

traditional ..,¡.eih 

Ji-   o'" t«¡¡ t, i p•;, 

?;',3t lf:ur, ippri-.icho;- 

to their tro.nnp.lint.aion .IH^HH-.. i ,r„ 

corporatif  in  ;IK rn aophieti,- at«d 

'• î :"ífi   »   fra,*- e   ¿f,   -onBidem«- 

f.- ru»n |.r.„rt,n.H. )l)r Wlf(.4   .  VI|4W 

-trim-.vJ x Ti^ct t   i.-r  ti,  thuir  kn- 

ipl-rou-h«*«  í<   i«)Bir»hU.   fhvour m<»dt- 
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fPMfaeti'* *•.**  ft» tik-trv of i'ombodia)  tre not strictly comparable with 

11 >.4 "ft*"   *r   > 

-i % * M I -i*     p     -   * »•  •      ; i 

f-if   --»• • * i      .    r 

'*tFl>  BT..:» production  ir. indivìdui!   operations varies 

triffst,    *-   ».   fi..h   «re «'inherì   by   h mH  or foot, 

»,   Whj '*     r«    ' h**r,  :'0'U¡^   u¡ •   -eriel   in  the earth 

*'*   r T   *   r  "i"t ,   '.'v   »irruortì     re  decante.-   or 

%   . If-       i -*-*•  -5   i.«   -sfí-f >* i->r      ir«   •'•!»-•   ut»   io*.. .     The proportion 

•f «-Ht   i     »iii*»"f   •« »     •*   *     *   ; -./•-   j ro :.•-.•• t ;-.r '''•  pin »   a lit   :   6 p.rts 

fu»-  ,     |r.   t   *-    •    r   ' ,  * *   ,->r- i-      «»»r   ' *  *h..   ! iph   ire  piled 

-**««• f>r     • Tf '        rvr    • t*t,i ' t* 1 •,     if   f    » * f     '"'-.        J"'Ì 1     OF   1    pFO- 

§^#-4, •*         * . t * »  r*   * « *      - •       * -    \-<-r  **     firft  ihre*- d iys  or 

m    •...•»*          , -*.,.. -,« -      '      -i» ••   a      ir,     ".ht*   'ti'h pick 

-w   »»• -     *•- *     ••!,.,      j' . •      ; , .•.   j   • •-•   t    »>r * h    •!'   .     '"vn.   m.' 

rf»**« *    «*•*'> *             *   •   « r* * . ü r   * •      ' r    .          -     >,.•*••..     \ v  the 

***-- t,   *•                m s * -            - , i>- - *                   •      vr   r •              n   :'pff   of 

,'•, <••«•----,       • »•       rr *•      »!»,#  *r   . ••• •• f*fl    wr.-ir-'tn^ to  the 

-* *       - • .,;.,. ''.•**•.• 1 . .        -Tinly, 

«' r w ì    . • •'- . . •      x\ T \ •*   it- 

<•       .      -   ' * - f «    •       •- • •      * ir .* " • r i • .        i., #.'. 

*• ••     -   *   s-. -   -• -st   % ••  »*-<'? î'.'*   i-'i!itv 

- f-        - r*- » ' .    «  . 

.-   •.-,    .*•*"»•,r   *   *      -,* 4.     i-    >h*~      -.---,••••!-  ,   --i    r''i'lolo<çv 

*        . - »-    •     r   ,-t •        ,    »        •   ' »• »-«,   f—. * ;    '      , » -    ' i    *.    •- {    hiile 

*> *W*s *• I"        * P 

' »**'•       •'  ' *      ' **' 

\ W »ife*     x     ~ ai *& ' 

*«H     í *•»•   *| "   -    t» 

' .   -, ' «*- ' 

*#  *    * I  ,<c fc* "te 

t-r '«•'*#* i »      1». 

rt*-*    • * * , 

•* *•»»•• »--*• 

fì '!*     *        * -   ; 

•r-,    *"» »     ,    ... 

*   •» .-•*., '*   ; 

r*#    vi*    "«If   M^tlllflR    trt   th*      î«V#l t   -*f n«w finh«- 

I«     «wr      I- 

'.h*   ' t ^*i      ,      t 

*      1 • t-    i'.,   worn   m 

rt «•«, •      » r ,,-    ,f 
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with others  in Vf.  A Trie-, inci S.  E.   \r:ii is ex-mininr the bases of 

acceptance  and quality -xri fnctor.-  affecting the economic manupulation 

of quality. 

3.6 ^*^?iL^¿££ iI5ilí9B 

3.0.1 The   mo  of   toil   «id the controlled use  of autolysis  in the pro- 

duction of  fir,h oi.Rili^s  'v-i-j  - riño  a-id concentrates have been established 

for some  oonsi-i.-r .-] o  timar  ind  obviously  they hive further potential, 

possibly  ir.   .:o;,t,irv tier,  with fermentation procedures,  as  competitors  in 

the yeast/mo-it  extract   field. 

3.6.2 .teferer.c,-  ¡-houl-. alno  be 'iiade to the  »tidbit-,   ¡narir.ade market 

in Europe  ano   elsewhere.     [L  the   Litter,  maturation  ir, mainly   autolytic. 

In relation   to  the  forrr.er,  ;v,ich work  has been carried out   on   the effects 

of permitte-   ariditiv^  on   tac   -acr.floran  th-.t.  aoveiop.     It  m-y be pointed 

out  also  th-t   Victoria',   ferment it i or.   to   i   -:,:ree ;r.a,;/ also  be  desirable  in 

the preparation  -:f oonven+ion',i   archo^-  p :,.-ks. 

4. 

4.1 

PISK SV [• \'^; *3Tc.. 

whil •or.sifi. r 

'. V),30, rr,it', : >,/'h 41 ' 

voiuiae  of work his  been carried  out   in a 

number of countries  on  th<- development  md  t9Ht marketing of meat  sub- 

stitutes  ami   s ijiPTCs  fron  fi.ih,   com-, e re i il   t'xploitation  on  the  lar^e 

scale  Jr.«   re.in  rossido  j¡riinl.y   in  J\iy\n.     r-eveL-.p:iient  of   the   industry  is 

comparative lv   recent.     .in. „no n is  pointed o«r   that   effectively   it  was  os- 

tati i shed  on!     M.   \i*i     -.i  *hit   M-  rapid  development  results  from take- 

overs  by the   lar/?e  catching companies,   thus  ensuring a fully  integrated 

operation. 

4.2 'KaiTiaboko ' 

4.2.1 Karr.abok" production provided  the basis of the present sausage 

industry  in  Jipir..     While  it has  been  described as  a type  of  »meat  leaf, 

its  appearance  to   i  Westerner resembles .10re  closely  a moulded  white or 

trans lucei, T   j*;ll,\   3ct  on   1  small   coirci.     Essentially,   it   is  a ^el  of 

myosin   extracted  : ror. fir-h muscle.     Its manufacture was  put   on  a sound 

technical   bains by  the work of Japanese  fish muscle biochemists,  parti- 

cularly W.   Shimizu and essenti illy the  principles  of manufacture are 
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those described below for sauste except that certain additives, parti- 

cularly p^rk   fit,  -ire  omitted. 

4*3 Z^'1_í5^u¿-l£QO   "¡-nd  h an-r? 

4.3.1 While cerr ,in  species  such as tuna and  croaker are preferred 

for sausage«  and kur./.oKo preoaration respectively  on pounds cf colour 

and  nvoHin  stability,   ,.ORt   fish ñpecie, ^   ,lpo ^ ^  ^ ^   ^ 

The  raw fish ia  rUiet.d,   (if i;uit ,h.le „e,  frozen yince u ^  ^ }& 

used),     .-iihi,  are   th..  ,,incea   ,n,   ,; ,lm,  under  refri^erateii   C0ÎMiition8f 

some   3 per   >->r.*   snbiv   -r'nri   p  '--»ir -     ...,,-<     • -     ^ ' '.^n .e    ,ir.f    ,.;iea,   to-eruer   u5  appropriate with 
other  additive  ¡. pr>îvnhrv-ch . t P     ot ,r,-v,    ,,h^r .      , *     •'        -p.i.  f(   stiri, n,   <;her:.io\l   preservations   such   >s 

sorbic  a^id,   ,or.oR.(Jiur, ^.r,.^,   rii ^onon^leoti,^  ..Louring   spices 

etc.).     Pork  f,t  i,   u^,;   i ,.H  ir.   the  fc.rinH .^ proco;^     ^ ^ ^^ 

tion  of fish  hw,   precur^  dried   far    nan   is   ^o   idned    lt   this  s tape. 

4.3.2 The ..-rour.H  :.-ixtare  in   then   tr.ln,J>rrfìii   to   _  ^|; {   ir  fuUy 

automatic casino -:;\f;--r   ,r-i  .-. -,.,1^       --u     •   , 
  'Il-1    ,n'j  ;-;;!er.       he  introduction  of vinvlidene   - 

doride and   ;rti,nctor,   runber hydrochloride  clings was   •   ,rucial 

stage   in  the-  dnveLoorent-   -.<•  t h»--  i r-i-.-*• „> 
'        '   ir"'->--.'•     ,i.T.-r  se.tin,   with  aluminium 

wire,   the s aus iges  -:re  crrv^vei<   -• •to---. + i , ,n •-   • „       L     ¿ i-../L(.   -^-.»uul;   to   •:.  hen*  pasteurizer. 
Amano describes   :  h.vtir-.-  nv-iro  nV  -''Vo •     r-t^air.e oí    ,j /2t ran.   tor 3 esc diameter 
sausage  follower'   ;••..-  wter  he>Mn- 0 +   aa°,-/r~ ,-   '--U.I   xi« „t.in;-  at  ->.) (/Su (.-¡m. 
to  a  cooling  t inK> 

,phe sausage  then pass 

4.3.3 -ndoubtedl-,   the  hi^h fish intake generally in Japan has played 

*  lixwe  part   in the  successful   development  of  tbo   sauste  industry, 

together with  the development of casino that  can  endure pxsteurizing 

treatment   and   the -'broad  ninded"   attitude of public  health authorities 

in Japan concerning chemical  additives. 

4.3.4 ;hese notwithstanding,   a nu.ber of rnicrobiolcricnl problems 

have been encountered   m   the  indurr,  ,nd it   ,oul,   be „^  ^  ^^ 

oration of the sausage   for ,,rketinff iß  inherently ^ ^.^^ ^ 

the use  of preservative   chemicals  that  nny become  umccectable  as  legis- 

lation  change,.     However,   in  pr,otice,   stirch  stMn%y problems   .R the 

fillet   are encountered under these conditions. 

1 ) - 

4.3.5 Obviously countries contacting entry  into thl, field muet 

follow cicely current devcloPr„erts in fllm BtlbuittM  „„ „.. 

efficiency  lr  t(lo context  of „u,„ »,itetlw,.    ,,„,,„ , lp m„3(, ^^ 

allo«nK th. per,-,tr,u..„  of  lh„  produet!.  .,,  rB,;„u ^riJ  ^^^ ^ 

comparison antreat-n  ,-.„,,.,,„„ ..r,.,r  .,, 

t«^B,,0P,,ri,n,U| 
VR1    —s  ^Po^u^.,  but 

4.3.6 Even within Jipan,   the u,e of B0Be  ,dditives hus  ^ 

on grounds  of practical  value.     An.ano   ard '-klvatI1.   i^K       •     4 lü   lun -Kiy-ini; for  instance, 
examined  the  effect   M'  ' >- n-, •....    • 

"i   -v.aiy permitt.a concentration,  of rntrofuran  con- 
pounds   on   the germination   -f  ,      n-jihnrhm^. 

-*   iLHiHi2Í¿£nUcuH  spores  ana   found   no  inni- 
bition   of peiTiin-it inh       -••,;_ 

gerainttion.       rus  orrani,;;,  nr-d.,e,s  .rftenmg rpoil-^e. 

Spoilage due  to other Bacillus  *.ru    n-  -, ' ^,   K 
 it, "-: "p^*   ni-   i^o   ceen observed   in   fish 

sausage. 

5. SALTING (22 '43 '44 »4 "^ 4Í1,47,43,49,50 ) 

5,1 SUtiU- 'lF  ^ me'm* of reservation t dees different forms.    Ia 

an earlier section,  on forint-ti on    it  h,, •.-, 
.      , 'Ktlon'   lt  hu   -ceri n°ted that   the  addition 

8:U   ÍB an  inte^rÜ ^  of  ^ oration,     ncewhat  similar  treat.ent 
Tolvin, the  ti.ht  packing oc herring MrTolß   nnwfl(.   ^   ^  ^ ^ 

m the  ground  fbut   at  0^  rather   ,han   tropic a   te.por.ture,)   w,fl  .loo     ' 

carried   out  in medieval tirr.es  Vt  Ru-qii       rm i-n.eo  _n  KUoSia.     Dry-   salting,   on  the other hand, 
may be  considered  as  a deve loom nt  of oi„   1      ,     • 
. 1 + . tevelopm nt  of simple drying.     In   mother approach 

salting,  practised  m South East  *8ÍUf  mackerel-typo  fiñhes are pre- 
served  *   boiling in  brine>     ,olf,  brining .md  the H iitinif of Bincefl 

drying  are also practised. 

5.2 With the exception of the hot  bri„i„t, process,  -»d  that  Scor- 

poratine extem.1 tirsUp,  tho h,_slo IwpllraMntE  ,.„ ^ VTmmH 

m;°h the "•' "heth- «"•»"" «It  or brine, ,re UM<1  in the twt_ 
«nt.     The ,lm l0 t0  iKtrr,,ut;c. nllt  to  tho caioontrition requ.rod  to 

suppres,  the dovelopme„t of  the ,P„ilv,3 ,ioroflora;   ,„d>  „  t„8 ^ ^ 

I'0" "tu""» ^ "-our „hile prevonun, „ndcirahle  oxidative 

effect,,     „ith fatty  specie,  such as herrin, ,hls entaUs,  for instance, 

the tight..* paean, of barréis „hen these are used,     «ith larger non-fattv 
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i. *.S          ' ,-th^.î.î »f*  t n I' l.U*    h-   ff i   . 

according  t.--  * in- •. • t • r* >î    * *:            •   •> 

corni it i m   -   .( .i   ' • '.!'              '     ' • 

rri-   t«-r  ->r,      Vl.'«-- ,    ;t. '.»•'I.      :    •       .  ' 

anhor«.   ' u' -h  : i,' n-icti "liU   . V    >   •    ;    ;, 

enneont r ¡* 11 n   -¡ 
.'   -  .•- »>». P      ••>.» ,     ,    : 

I CUI   UHU        :l!i  >f       ; sfi.',"    »ru r,ti   i     >  f 

I 

-*" ii*      .f,~ 

f   • i    f .   f * i • 

* * ' »         f   p**T «*'l 

•,**'. « »       - f 

'     t*i J       f i *     4*5 * 

î   * .i*r   :     .i*,.f 

".   •   r» • .. .r" .    .r..J*.r 

fish,    j i¡  t!u   ;'„•.-• t ii'h 'H-T-IM •(    <.*h  r-.,   -, 

ly lightly  initially   inri  then  rvi    ••.•>.     .-?.,, 

I '  1 :   '     i      . *        !.    í ..fi*,. i,l,-.i 

'.« ri'j,-.t*t-     r.    r i  * -.-   rv: 4* iv*-- 

ftUtltrtl,  1W cdWiBtr.Uan. of «alt ,re ,-ployed,  with excellent re- 

Wl%t.    Th. fr...»,« hlKh ««a,  fleet operatee vith whole herring, u.ing 

lOCMt«   parking    Ut'.' rr.iv,   l    hriííra'/í^       .    '*• 
'    X       tníar*^   H-itir.è: system whereas  the  Norwegians 
Ll*   aiVi    '"'ri'  h^-.-"î   v.   *en  ai:ril,rLy   to  the  Dutch 

«*tht \t*   wi4 h • hr- r r--- 

t«HlH*»nt  vi»n 

'f rro.^r^unp, it.  W0Mir)   .lpp.nr  .h.lt   ,in   in_ 

it ii ; r-th.rr  thin ^n^vi*. ic  adoption   ^f standard 

..    u .i- i: H«   u   tnn f-reper'/.ition  of new species. 

i-n,  r-.irticulirly  nod,   ire major items  of 

•^x.-uitiinp oonBi!:.eraMe world markets, 

">.4.ì Wh' i- ? 

OCNMicirc««   in   * h*=   n 

thin  híipíc   ippr^ ti 

rotini lernt-,,    •}••{• ,, 

•,..«   :-.,rr     .,.. 

•n-  {.r»ee,    uion  of whit«    fish   i.- undoubtedly of 

•ior.   ir,    u.«   interés*   trf   oth^r  fisheries. 

*iah   ir,   r.thor pnor condition   in  stited  to prevent >«#•*• ' "otar.Oí. i ; 

tot ni   ¡on«.     How#nv-r,    t   'r.-v'-   ^r .-<n   (^^i   ,^4^-,   ^        ^    ^    » 
' !     a  enu'  ìr.dicites  tmt  for the production 

"      ^'"r'   l •' ':,!   riW ¡attìnn    ij   rood vpiality. 

?*'*' l"   "ì,n   : :Uv   ^>-*-IöR,   tppr^iohe«   t.,  s. Um,: viry.     In   'ketìch' 
• aitine,   tS«   *'\»r     r>-   ^r" i *    .» i   • i»o   ..    .i,    •   •      i ^i • » "    -• '     r*  t=. ,-k..',.   m   luors   hot wen   layers  of 

"*   ir'     ( r,t v     w-'h  llesh  r.thtir  •h-in  skin.     Ihn 
H '*"•••      -"»<fe. ir  m   ^.y   «na   * n,   n^h   tP  then dried 

*rt#r »h-  if.-(-v..    •-  tK.   .)n-rir.r«,u   .f..r.     Ir   'M^U'  PaltinK,    ; 

• '*'   • •'     lf''   •--f-   -H  r Ticed   ii.  r. trrejH or tanks  and 

I«  « vertun   of  thi,.  rr.,„H(   ,.rlr,.f   „thtiI   t,îr    ivy   ril(   lß  ^^ 

S4.4       ort*., ,.:iifl. lH „.¡»e,., t„. iryin/:.   ,nii thtì tKjírxvjo of ri_tUing 

»ili   1#pvfìd   ir   î  «r*   on   ••• *.-"•• li * i i. ••  ,-r ,i-,-i.  .   '    , 
"n'i,!!:    ,f   "r'/n.---   .iter,     r-ry  Baiting undor tro- 

Pteû    ^it,.H   r...,-,   the  ,,l(, ,,  ,„,to,t   .,,   finh   fn v^inR ^^ 

P«r  tn-t^-.   w.tor   •>r.t,!.t,  ,r th,   ,„,.r  ,r   <6  - r-b per cc,t   h,ve   >l(jen 

•mmur.4  ir.  ^n.-t,,^ ,, ,rketfi  whereis   thoP,:   ,n  Adnn ni.fro from   ;, 3 -  6j per 

c«nt     th-  fi;,h  Mnr anea  m   the drv     ti.orphere  of 1 iUi 'ìuif or tho  ¡fed 

S4.«> 4.   th« hi*h«r end  of  the colature  ran^c,   in íiiníriporo,  the  fish 

k#«p>  only  -,   fw w„k„ wher-r^   f».h  acL>   thio^  Adon   i„  commonly nr.rketed 

i« (Avion   *rt E.  Afrl,..   , hrnr With|   iftftr prooosain^     Tt win  bo noted 

tMt   th« »tin prorninnuvo  motion  is  th«  rcnov*,]   of water by  osmoais.    The 
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direct supression of the microflora by salt is secondary.    Heavily salted 

material is difficult to dry in the humid tropics and tends to absorb 

moisture. 

5• 4• <J Van Klaveren and Legendre^     ' comment  in this general context 

on the effects of high temperature in determining the concentration of 

salt necessary to  control bacterial  attack under Canadian conditions. 

Obviously  a  balance  oí' factors   is  involved   in  optimising operations. 

5.4.7 Van  Klaveren   and Legend re   comment   also that  .'lediterranean   im- 

porters  of Can idi an  s .It   fish   insist   or.   first   rate products   and are pre- 

pared  to pay  for the:.-..      iuaiity  in   salt   fish  is   affected   by  a number of 

factors,   such  as   that   of  the  raw materia,   an   indicated     cove.    Another 

and  ííreenwood-" major qunlity  f-otor  ir,   the purity  of the   salt,     ¡o 
T, X (40) Barton point   out   nhat   fish  silted   in  e„re  sodium chloride  tenda   to 

produce  a  "flabby  pale yellow''   product without   the characteristic  flavour 

of salt  fish;   and   comments  that   sm • 11  quantities  of ctleiu:,.  and magnesium 

salts  are  always  present   in commercial s-lt,    md  that   these whiten  and 

stiffen  fish  imp trting   •  bitterness   tppreciated   by maiv/   consumers  of salt 

fish.     The   iuthor lias,  noted,   however,   th-t   the use of some  crude solar 

salts  of commercial  origin can produce fish of ver' bad  colour.     He has 

also seen  commercia..!  samples  of purified brine   that contained unacceptable 

levels of copper.     The presence  of copper  v and  iron  salts in traces 

catalyses  carbonyl-amino  reactions  producine- discolouratinns  and off- 

flavours,     in  this   respect   it   rr. iy well   be   that   Cole's  views   represent 

an  over-simplification  of  the  situation;   on   balance it  would appear that 

for many consumers  preferri:,":   :'ish   ..':.••    ara^rt   the original  state  or 

reconstitution,   the purer the   salt   the better. 

3.4.8 Kuch fish is  (¡rief   further after salting.    The  drying process 

is discussed  in the  followir, - section. 

6. 

6.1 

TRYINa  k?.T DEHY^îL"
1
! -¡;rv'^»^M2»!^) 

It  is assumed  tint  physical and general engineering considera- 

tions  in  fish drying will  ' .•  considered in depth in the  discussions  of 

plant  operation  for fish meal  -mu  7PC production that  are  a major concern 

of this meeting.     In  the  space  available,   the author seeks to introduce 
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mainly a discussion of simpler drying procedures, particularly those re- 

levant to salting and smoking;   and  to refer briefly to certain aspects of 

vacuum dehydration,   and meal production. 

6.2 For convenience,  the  term dehydration,   as distinct  from drying, 

may be  restricted  technically  to any process of drying by controlled arti- 
ficiai means.1 x 

6.3 In developing, mathematical model* of the drying process Jaso/52) 

and others  have  considered the   factors  controlling the  outward movement 

of water fro:., the   fish,   together with  those controlling the  inward transfer 

of heat.     In practice  (although this  ,. y/  represent   -.   theoretical  over- 

simplification)   the  early  st .ges  of drying   ,re  characterised bv a constant 

rate phase.     This   is  followed   by a period   of f-li^ r^ü?  (luring which 

internal  diffusion  is the  limiting factor.     ^he  lack of basic  physic il 

data on   fish muscle appotrs  to  be   x  limiting factor in  theoretical  analyses 

of some drying situations,     hriefly,   the  rate of outward movement  of water 

can be  considered   as  relating to  its   removal  from  the median,  surrounding 

the surf ice,   to  its  raxing with the medium  or atmosphere   tt   the  curiae 

and migration within  the  material.     In   !:he  more  conventional   methods  of 

drying,  heat   transference into  the  fish is,   in turn,  dependent  on  a number 

of factors   such as   conduction within  the  system,   partial enthalpy  of solu- 

tion,   and  emission   from source  together with transmission to  the-surface» 

Having noted   this  it  must  be  recognised   that  the  relative  import mce  of 

different  factors very widely  in practice,   according to  species  for in- 

stance,   and   the natur.  of   the  drying opontion.     lor instance,   the. drying 

characteristics  of frozen  and  unfrozen muscle aro muto different/as the 

latter remains a gel  through much of the drying operation,  behaving large- 

ly as  an  isotropic medium whereas  the  former behaves  anistotropieally. 

The reader is  referred  to Jason's excellent  review(5?)for -, detailed 

discussion of diffusion coefficients  together with considerations of densi- 

ty and thermal conductivity as  determinants  of drying rate. 

6.4 usurai  drv_ing_46'5^ 

6.4.1 Air drying under the  prevailing atmospheric conditions is a 

commonplace in man- countries.     Commonly,  the fish are gutted -and split, 

and they are then perhaps beheaded ana hung on a drying rack.    In 
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Scandinavia the fish are hung in pairs over poles and drying frequently 

takes  from 2-6 weeks.     In the tropics fish are  often set  to dry in the 

open  sun,   sometiiv.es on mit--,   or racks,  often on  tho si.no   ^^''' 

6.4*2 It may  he noted  that  while  hi-rh  temperatures  -.re desirable  in 

some  respects,   ihev -ire  disadvantageous it:  others,   loading to an un- 

acceptable  degree   of ppnij. ;;^    era1   fly  damage   for some markets.     Thus,   for 

instance,   the stockfish  production  of r'orway  takes  place   largely in  the 

Spring when   tho  fly   pni lorn ir;   minimal. 

6.4.3 In  the  pani ,   the   firr-i.  diying cf s   It   fieh wis   the major use  of 

natural drying,     dowovr,   :-.-,.it   cori   iP now m lir.ly  dried   irt if ici ally.     In 

tho oiri process,   the o -istere  content  was  reduced  progressively  from the 

55 - 60 per cent,   after saltine  to  MI,,.;  ,:(. -   Í"   nor '-ont.. 

6.4.4 ri here  ie  s*iii   ••. y..rv   considerati,  market   tor such  stockfish 

and  salt   fish  in   the   -'e-.it errane .r.   avi :;rny   Lropical countries.     In the 

latter,   infest .tior.  bv   insects   can   be-   a ver-/ consider ble problem,  parti- 

cularly   with   i-ieali,,   rrodu-es   dpi.-.;   fish. 

6.4.5 inequ'te dry ir./;   irai   h inuline techniques  cm eliminate a number 

of que,lity  defect-,  commonly  oi'.rour.iav-  in  dry  s-lted  fish prepared  or 

stored  uivVr  tropica*   cond U : «rie. '  ' ' ''   bor  insf-mce,   »pinking»   duo to 

halophylic microorganisms  c-.r.  be  eliminated   by  rouuciy th*   moisture  con- 

tent   rapidly   ar.d   th..   employment   of deep   'oic-elc'   technique  at   the  salting 

stage, 

6.4.6 At   the   same   time,   ir   should   a.   not,,d   thai   the-   acceptability   of 

dried   and   dry  salted   fish  fallows  quit.      iff. re» t   p-ttern«   ir   different 
(Si 

countries.   '   Ar   indi«-;t..,.i   in   the  seeti>n   u.   fenn-ntee  products     th..  no- 

pulations  of IUIK-   .a va lopins <mntrw e  rrvf. r strongly   flavoured   fish. 

That  which       europea. >-r d.   "une ri e J.   ncnnlrim would consider  to   be  of 

excellent  qi,'lit"   •        w< 1 ,   be   r y  >t«H   frrn-teriü    -.ffe-tc   hy   the  f 1 i- 

vours   of  ranciuitv,   'pink'   or   : iot.ri:l   de-, -p.au ' ion.     habed,   part i il 

ferment it i--.:-,   ir   ...   interni   st;.--:   lr   .-or.e  W.   „frieen   u-y in,r  operations. 

6.4.7 In  creetie,   ir.   such  siteatnns,   mtur\l   dryhy   is  often  com- 

plomonted  by   th.. uno cf  open   fins,   tog.-ther <*ithf   pe-rh-.ps,   ¡ample kilns 

made of oil drums.    3uch approaches   t... drytn.-r   ir.- quite common in the 

humid tropics.    It may bo noted,  however,  th it recently  there h%ve bo»n 

suggestions thai   such processing n.o.y possibly  contribute  to th«. high in- 

cidence primiry  carcinoma •->]'  the  live-r in some  countries,   is -  result  of 

centamination  of  the   fish b,   polycvciie  hydrocarbons  and   the nuggesWd 
( a \ 

formation    ,f nitros   ..j.,,a   ; 

6.3 Tunnel    'r. ire 

6.5.1 "h<.   essenti   Is  f-.r satisfactory tunnel drying are the control 

of temper-tar-,  h.iouiv   me  air velocity,     control  of temperature  is 

nocess ir,   is  thr   the   r.p.    ,,f drying,    t.s     ffeoUd  by   this n iramoter, 

must   be   equdei   to  the   ill   .-ffeots   of  over-high   ter; epe-ratures,   pirti- 

culariy   in   th,   early   stug,s,   ir.   terms   ->f   'lr,-,.--..r,'    aid   irreversible 

damage   to  proteins,    dTeains reconst i*ut; on.     ru.cidito   affects  both  the 

drying rite  and   final    xpovrmr.,.,     Linton   a.d   t'oodt''r>'   foune  thit  drying 

mtes   increis.d with  -ir velocity  up  to 2<\   -   }()(•  foot   per second.   Above 

this,   power costs   increased  without   further signifie mt   improvement   in 

drying rate. 

6.5.2 As  indicted   in   m earlier section   of the   p .per,    'eveiopment 

work  has  been  carried   out  on  programed   tunnels   for the   production  of 

material   ~f  «stockfish'   type at  soi.     iiowevcr,   -<t  th,   pnsent   time  such 

dryers   ire  employee  mainly   ishore,   often  for the  final  stages of salt  fish 

production. 

6.5.} In general  lightly salted  fish present considerably greater 

difficulties  fV,r J, hydration  thir. he-vily  salted naterial. 

6.5.4 A number of     osi.ms  tuve   b..en ('escribed,   usuilly  employing 

trucks  or racks   to :.r. irt   the   fish   I aid  ,,n  *rnVB  ilntor    m.i  Wool's de- 

sign  rccircuiit.es   p-rt   ->f  th.    drying     ir,  which  ; j,  't   hetted  indirectly 

by steam wh, re  this   is    valid.,.     rn,|.!r .aoneitions  cf hi^h external   re- 

litivi   hii-udiiiy,   .srving will   n-t   ¡a-  poss¡rle  unb.sK  some   form of dehumidi- 

fying system  ir   'piaf,:,     l.i'hiun.   'hierra,   has   |.l;Ci-.    mpì.yei   in   f ansi -, 

but   it   io  oxpv.nsive.     Mere   ^suilly   pnu; e!ms   ¡oioK  the  dew-p -int   hefo«e 

drawing air int.-«   the   heiter,   -ir   ictivatei   «h.r.un-     -r silici g(d   -ire-  urud. 

An early  ¡'lunpom  system onphn-.-t  rnupharu-   si 1   «s  desiec mt • 'b^ ' 

6.5.5 Conversely  thei-'i my  he  a  ro,{uire:iont   to hienidify   meominp air 

in som« situations sinoo  the   ippearnou of the product  iuffers if the 
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humidity of the drying air is too iow. 

6.5,6 r-esired conditions of temperature and humidity T»ty pontinuous- 

l,y through the drying pretese, leoording to the speciea of finh and the 

preferred  pro;¡^;*. /iousl,, ,   ..s  ir.   otht-r forma  ¡f  fish proreesiriK and 

preservai, i en,   quality  -onsid^r-i t icr.B  : r.-r.   re   balanced  economically  againat 

the possible variations  ir.  t¿¡e drying r^-ime. 

6.5*7 " est   development  work  has   roer, carried   out   or,   temperate- or 

cold water-species,, r-r.ying temperatures ire often -~1" + be - rder < Î 2sy°L 

although viriit-'.p ue^rnir- u mo state ,,f drying, as indicated above. 
! any tropical specie:: caí, wiinstand considerarly higher temperature« of 

operation. 

6.5.8 Reference should bo made  to ancillary  practices  in the drying 

of salt  fish,     in   th-  production  of salt  cod,   for  instance,  an undesirably 

rough surface  result«  fro::, dryinr.  freshly  salted material,     consequently, 

on the completion  or salvinr  the  salteo   fish  io washed and placed  ir 

piles.     The  pro-sure   flatten«   an-'   smooths  tho   product,   expressing brino 

and   increasing  the  surfice  -ire;  presented   to   the   drying air.     T rying 

times are  reduced.     This  pr-vess   if   known  ir.  1 anadiar, practice  as   -water 

horsing7'.     \  somewhat   rimi lar procedure  can   re   introducen   into  the 

drying operation   liter,     ¡taten  of water .vaporati on  fall   when   the  sur- 

face  of the   fish  h:-.«  dried.     Renoval   of  the   remainmr water c*n  taKe a 

considerable  periti,  particularly   fren:  large   fisi1.     <0r.spc7uer.tly   fish 

is removed   from   the uryer perio.iec.ly   end  pi iceu   in riles   (but  unwashed). 

Water then  eTai 1 ibratos  throughout   the  fish  iron,   the  inner  layers  to the 

surface.     '] his  process  is  known  as   -'Dress piling"   and  considerably  re- 

duces  time   in   lb..;  drier. 

6.5.;' From the  foregoing paragraphs  it will   be  apparent  that  a wide 

range of operating conditions  car.  be  found  in practice and that  conti- 

nuously variable  automatic  control  will  have   [ at   least   theoretically) 

considerable  advantages over manual   m wipuiation   of  the dryer and  fish. 

In practice,   however,   the  commercial   salt-fish dryers have  commonly 

adopted a compromise  fixed  temperature   fixed   humidity  regime,   without 

air conditioning control  as costs can   be unacceptably high,     however, 

» 

Alt If %»*«»** t<* «y»*«*« fe»v» W«r   *MT*1 ,^p#,t  r~r    *«B»frt%i    *.».     fAp 

lllflw»,  l**"»ft<lr»' t m*   *#i»' f. i#4  f *m   %rt 1 f %   i-i.   *r»irm »f **è*.   ftafc 

ly   til* r-'""•»»f "• «•   ' of.'r   i    «r.        ,p   r , • . r,        .  -;,   vr   •        » i- ,  «• 

th«  t. • "  - '     '       •   -r 
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*     ' ' *        fv • 

n  1      1   » 

»   *» -T    .tr «1- 

* **   ,   , •   1» 

Mt  . :    (W        . 

—1fXlIi*"_rX —*£ 1     -*i*.c wir-  -*ir 

,r • .'»   '   *   h-.. u      «rf   s - 

jpr reichet   to   ¡«ftviJra- 
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O.e. 1 *   -•••ir.-i r Ií rai' . ••••   e*" 

@u% durine the  Wai   •. .--,r*i   •*• 

tion.      Ir.   tì>: 1*    r^Bf.ec*;    * h,    i •        ,    •    -.-   ,   ,      r. , 

fish meal   prcd^-Mon,   an     i'ri»- •••   j   ¡ 4, 

approaches  »o  vr\-  hi 'ff.   j . ¡ . r t ,•  -.-,    ri^'.   *.-r 

diacU8fî-'f^   ir.   -hif»   riee'-r.K.      .'•wev^r,    ir   11.     *n 

tion  diP'-.iHp.x    n.  this   »ctpei,   7;.cruore    •!'  r- -^rp.t 1 *•.! 1 .r.   *r# wem   üt- 

pcrtont   than   4r. n*. al   r rod-e-t. i-->r   ,«em;ral.;/, 

6.*.2 \; though  olasir^'rrtr.-f.   :ìt .>•!•.•,  .,#.•/,•. : r-v   ajMrcvr.i.'nl   fUvoor« 

during  cf^ri^.   ir  :••!. w.-t    u,-'   -,rio    -ir. Ut.^.p,   4;   •««•   ir.;   t/ie     f  Vi- 

teria!   011.   >c   ,-,,a,   rmvi tea   trnt    i*    5.   •>•*..•-,,    -j      » ,.    » •>•      . • r.   wu'H-'f©d, 

for inst ino. ,   t,   ;ipi¡   ^HIMT   ro„-i,n,i  i,f M,   rr    , ^ -1 r K .     in   *h- 

basic  pi-f/-.ss a- -•¡¡WiRPt'-j   My  Zittir./    t   t. •;,.-  :i,r.  :. washes 

heaoed ,   rotten   ir/'   filien, r. ,   oil;,   thi.   fi. ¡et    r , .f..-   it •• ••, 

6.6. s he   fille4    :c   ther.   eitner .-o^ked  -lire. + ¡y   ir.   1 iv»-   .rita«  at    t 

pressure   :: f   "ir  ner »ci,   in.   t'->r   ìO< i ir.,   m-  it   i« -ancori ar»d  th« 

mince ccoked  similarly..     i-orT^tiung    f tri    ".rftìr  -f .-'   - .** p„r r#nt   of 

water  escape?,   toother with   s-r-.e   r,,tnu.:,    IF   it.   *í¡e   cae«   of   the   V¡ue 

water"  or   'solióles"  in   -.e. Ì   ; rnduci.«!,, 

6.6.4 Looked   f'ish  is   :OOùY   and  cinceb   Í      '  ^   inch boleri   for   .oading 

on to drying  trays at  a di-nsily  -t ,   \\, p,:r s ¡uin  fot   tu pr-amnt   ^ 

roughly  granular bea.     [Tossing  a*   this  stag«    i:-    »voi-ied  ninvt  this   re- 

sulta  in  a product  of poor  reconstitution chara'-teri«4
ìCH.     Por this 

reason,  also,  the drying of  flakes is eontra1n.d10at.3d. 



'.*o 'KíW im    *m»J   ut   it b..tw«on hY *nd 6f/V with illative 

thi»14ity "ftr.:,-«   iriMi..       wo»  -.1»   to-|;.;ritur« '»bovf»  51°*)  to 

",VM     ,,,,ri"     •»'.***-.       ,r     . *   ,ir v  .  •.•ttiup,   *f trw order *f 

1 .* ,b 

i f»       if i 

»-      »ri -    î 

•  f :     v ,   r , , 

I p  t l'Ai'"   i r,     u.« nr, :or rainpn.    Sheif 

.   * -     -if--   * = •'       '-îi   'PFT'i-iches   ir.; not dissimilar 
< 

x    th*   •  '!'   *'      ul           t    '•••••' ••     • =.   ir <..-., -tior/ v,;.    Primarily  the 

',lîfl'r,r     '       '      •'     "        '    ,;           : .ri*i   1   -r   >-B,UI.M   »h«     'tre   t ikor.   tu 

''VM 1    '«    •>-*•-••••-;•   1 :   M.-:   '     r- r^uroa   ir   th-   Irym*- ean- 

uM "r    '•          '         '                 ' •  -  t   r   -*n.rt itutior,   -hnrvterist ice. 

*•*•* ' ' '»"    "•' •      'T'-r-i ..     i   ration*   -f  'or.  uB.   offai  as 
r*h   '-»«-ri-..     •   *r   --»-M-     id.,   -,,-       •..,.,-     ,r   -,   or.rlv.a erectly 

without   1 r.'fioK$r.r,    y,o   it   î»,...,*   î, -ntt ntur- -  -.ri.   hu-h,   üffi-ultieb 

with #*i i.   K-.'   r-   <rr     -/.î.-!,.-..       -r«   -.r-^r.v   • fl,_   r v.k.r-i   .uncyd material 

lr rT' '«"'"  **   i''-:r-*'<-   '».^K*   w.t-r   o—   al,  wnich  H-   recovered  and  the mutis 

i» tKcjr.  r;«-s!.%i     *      .   *   -r* ri* ,r.    *.\   u >:.t   ; -tt   'h.   out 1 el ). 

*'»'-••' f"    » '•*   •'•"  '"" i'-f-l^s   ir   th.-- wor -ur   inu...' fmco^^uB  re- 

prrrw.tr   i    -^¡.^.rl.    :  ,HH   ,1   -..Ti^t;î.     1 r.   •• my  vingts  or  aeal 

ütvmf.-».;iv.r.    *i\ir   o     -vein.-.,     i;!„r i,    rooire-.l »ti ar.   int.,  thé» drying 
m**'ù,   '-r by    iir-H-i   re<- ou-rv   ,.-.   -pnenne»-*  e  k.H» r, 

t,*'**i' !?   5:!   t-iK--r.   *h-t   -it'sii.«;  -naruatsior   <u     oal  production  (o.g. 

dry    ron.ionr.*-'   u    ^n,!,    •,,.   t.r*« -r Petorenoe of  this paper. 

-*7,i U't.eerb   .    - -v   1-«:.»;. t-    u.   r-1 1 p :•   iryirvwir   p ¡tunic'   \H  long 

*»*>•">   i •-*•-'   '    'd-foi.   «".->r.    MT-,rs   t     u   li;, it.--.       vtinreUl(5?^ 

hiv«  f-firUM   iXP'h-r,'.'   »'Uh   th     rvli.^r    nil,? of minces.     The  products 

rocoiwt I'm   .    >., ; 1   ;  ,»    ufMe .1* 1. .-   tfv»r.-   ..rennet, r, -i   in  ftt iiring   inî- 

|V.r«;   •«! ;.•*.        ,"W,v. r,    ïh.      ,**tVe4ru\    ì,:Xt.av    ir.   th.-   .T^uth,   snmewhìt 

f>,iP"1 •ii,-"  *t"1  ' ?'  fivar.iv   -    K, d   r H¡   I¿:   ,t   v.ri.uK-,   with -;uch of  the 

«X|Wi,p. ,   utun.,1  with  : th, r ppodiK-tBi   .-ir..'   it   :-,;V, woii  t,e the case 

trnt  th,   p.^t«ibilit i.M   «houlM  Ni v<xl:nined  further. 
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6.7.2 In Japrai, pre-processed squid rings are dried and fried under 

praasure between hct  pUtcs  in .1 variant of f^t drying (below). 

6.8 FVt £i_£ drvìnp- 

6.8.1 í'Dirrr l    *;  his,  reporten,   in tro  context  of ;-;,nl  production de- 

velopments  ir  dehydration  uncier v^U:^  in  hot   oil,   pointing  out  that  he-it 

transfcr.-.nc .-  in sunh  HV:U. -R  IS  ox^Hent,     Kc  poir.tr ont   thot  pressing, 

to obtain .1 purr    úl    ;1¡o   r-soniUy  f^t   fr00  o-ko Pr.;r;-ntP difficulties, 

and that  succosa dopon.n;  or. devoiopnents  in  solvent extraction. 

A p^tentv"'   in  whie••-.   foodstuffs more  orer.i;nU,v   .r, nri,;i  hy  hoatin^ 

pieces  in oil  or f-<t  undor reduced pr.issurc   it  *S\; does not   appear 

to  have  beai taken   T.   co!P ,.^ i ally.     lie.nuval  of the  fat  by  drainage, 

centrifigtition  or polvur.t   ..ixtract-ion was  proposed.    T"ri'in/r tii.oR  of the 

order of ¿ hr.   wore  r.^port.: .i. 

(60 "': 6.9 ¿0JLv,£r*i. ¿xJ:r_ï'":I.iilnjL Ji'-l £xi:roct_ion 

It   is t ikon that   these   will   bo  th'.   nu^ject   of detailed  discussion  in 

other papers,,     "'he  r-inio  approach to drying in  the wet  cxtriction pro- 

cess  han  ROI..0 parr   in  eo;;mor. with   -il  dehydration  Put  essentially  the 

processes  ..iffur  in   r.h-t   -olvont   in  th^ wet   ex 1 rietinn preconi   is addeu 

directly   to   the we1   pro'U'-t   ond wat» r/sn] vont  'vix»,br,; evaporates 

azeotropic'illy. 

6.10 fu2''-l0_'ir''in£5_a£o^l.rratod_freeze drying e-.c. 

6.10.1 T^rarJ i- t>. '.'   1 "inov nr   o f   fro! !0'in^ as a commercial 

process  for the  rrecervition  • f feet.s  followo-'-   ¡pon  the earlier intro- 

duction  of the Danish   "Pressf i.-h • process'61'.     I'ioh were placed  betwen 

heater plates  in  a vacnu:.:  chamber.     Since   the  nr, osare  of water vapour 

in the system olwavf-  exceoden   thit  of if-,   it   the  highest  temperature- 

at  which  fish will   regain  frozen  ;-^- - 1°-:)  the  fisri did not   freeze 

dry.     However,   appreciating   the  b isic poseibilities of the process, 

further development  work  w IF   oarrieu  out   in  the   iberdeen Experimental 

Factory of  the british   'inintry  of Agriculture,   ¡fisheries  and  Food^3\ 

supported by  applied  research  at   che   \ orr/  Reseirch Station:' "'" 62»b^' 
64,65) 

and eventually products o:   excellent  quality were obtained. 
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6.10.2        Tn the original operation, pressure was brought on the pro- 

duct during drying, by the hydraulic manipulation of the heater plates, 

with the object of increasing bulk density    In practice,  this adverse- 

ly  affected  r.;cnn3tit-,tion properties and wos  abandoned.    To ensure 

uniform  initial  h,lu  transference,   a-Larfcior  was  devoted rather to  the 

presentation of uniformly  thick  fillets  to  the  dry or ana  appropriate 

cutting equipment was  developed.     However,   it  was  quickly appreciated 

that  the  dryine  of KU.JCB,   rather than fillets  had  advantages  in that 

water vapour crated mor,-  r-oidly alomr the  line  of muscle fibres  than 
aerosa  them. 

6.10.3 Frozen  fir,h steaks  are readily sawn to uniform thickness. 

Drying tir,n  of tho order of 11 „r.  were obtained   at  1.7 cm thicknesses. 

6.10.4 Tin...» were reduced  considerably when  it  was appreciated that 
the rate of vanour ln°---  fmn  t-v,., ro->t    V-       •   ^ 1 "-   lroni   thu Pl^yiim  interface was the  limiting 
factor.     ?hei-;e were reduced   b,   sor,.,   AI- vor o->rt   w  ni^í,       e ,.   rt.„i,„   i    i,er cent   Dy  placing of  expanded 

aluminivr,  nheot   between  the  phtu   md   the   fish^:     Heat   flow  is 

adeguate   ind  that  ^ vapour is  pro.tly  increased   through the mesh gaps. 

At   the  same  tim.,f  difficulties   that   han  b.nn  encountered with  local 

thawing .dToct:,,  wineh (.ur^cd   the   fi.h,  disappeared.     1 number of fur- 

ther deV,lop,entn nav,   HOOK ruad,  in  pi,to  design,   to  improve heat   flow, 

but  some  of  th .e   -ir,  of iir..itecl commercial  application since they 
present  cleaning problems. 

6.10. T        The  r-aec^ful  application of such Accelerated Freeze Trying 

technique   in  coirci,!  application has been confined  largely among 

fishery product«  to the production of such high priced commodities as 

shrimp,  which  ie,  eften excellent  in quality ,t  reconstitution.     Opera- 

tions producing Iov,r eoñt  projets,   such as dehydrated cod steals, 
have been  loan nuocerla!. 

6'U TîY^rrT^"01 £ "t£ ^-^-^ ± of dried and 

6.11.1        »hiu  it will  K¡   tpprtC1,tod thnt rnvtori,u di3playing Rome of 

the   'defects.,   m which  I  hav,  referred  in-this  section,  are less  im- 

portant to  (or even welcomed  by)  some  consumer populations,  the  house- 

wife usually requires , driod product  of good appearance,  without   »off 
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'   odour, and which reconstitutes well  on preparation and cooking. 

6.11.2        Apart   from the discolouration, arising from microbial attark 

(such as   -pink-   and   w „a   fiah)   s,hish  c.in bo controlledf   ^^ 

With sliming,   hv   a-Urn.ato  .,t^.,4¡,^   +,      , ..     J    ,. «.quoto   lt.,.u',M   to   r 1 tr. I  .-ir.lt it i.,r.,    rind   the   correct 
drying ano   Pic,w,:  u   ,r.s,r, ,.„,,   ,,.,lnturi   .„„.^  ^^ ^  ^ 

»est co«n diocclour-Uons ir,   h.,oa   nilh  ,r,d¡,rt;,   ,ft   ^   ^^ 

fron, carbonyl-t,;ino   r, c[10n,     „^„^   ,,„   .^^,   ^   ^   ^" 

actions  ir, contributed by  t!,  free  ,r ph„,phor/1;)t,.„  tom„   ,„„ ^^ 

of the „scio,     in  fatty socoros  tho  pro,,ucts ... lipl(J  .^^ ^ ^ 
t ri but e. 

6.11.3        While  sugar-a-ino faction«   in their later sta^s  can  1« sup- 

pressed by the  addition of sohlte,   thlt, BL0)1„f „„., ^   ^^ ^ 

addttrves undesirable nutrition,!]..,.     A,   thc. ,w„t   Uir^   u uo,jld 

appear that   a pre-process ,oohm, Kit, Mt,a. 1R  ; ^ ^^ .^^ 

to control.     torl   Up,, 0Tl„..tint.   i;   ir,pli„loili um .   .^  ,     ^ ^ 

cheaper product,,   thu, »m,„ etho-ton,   lhu ,„„,„ uf ^.^^ ^ 

other than,   for  ieqtan^r     r»-^ ^     + i ,      .r   l..stm o,   recours,,   to   coleen»   extract,,,,   „r antioxidants, 

where this  is  polissi«,. „, toxiedo-rica)   ,„, ooono.re ,/rolmil„.    „^ 

such reactions  pre.,.,,. dtmeult,- „it!. „„„, soph,, ,,..ltol,  r,rndu(,tBí  ^ 

aB tn tho  cooxi-iattcn of , ,rotonoi,;   piOTU,,t   ln   ,,,,,  dri,,„   „„^   ^ 

pro««,«  car.  .,,   introduco, !.y lmproVlvl  p.v!lBwln(.i  „ ^ „. ,h  ^^  type 

of product,   broa:cir.K the vac-.,,, tr.  the  process with nitro»•. 

6.11.4 It   should   tie   recotT,iqe(1    t- v, -- *    r-^.^L-a.; '•r,u,t'1   thrl'-   P ickagmp requirement,s  at  the 
»ore sophtst.catco   o,,o   ol the rar.ge  ,aay   represent   to  „o„.e  extent   a coB- 

prcise between  requirement s for the avoidance of different   types of 

deteriorate  faction.    Por „.stanco,   a von  Mtf do,reo of oorardration 
has adv-antages   in  the  avoid-mn  -,f   ,- ivoid-mee of si^:ir  a-uno reaction whereas a little 

water in the  product   ha, significant   anti-oxibant propertied 

6.11.5        At  the  less  sophi.Ucted  end   of the ron*o of dc^jrated pro- 

ducts other factors   ear, considerably  ,.,  reliant   to  ,ccoptability and 

losses.     Although  m   some developing entries,   sooh as  parts   of East 

Africa the problem  ifJ  not serious,   in  cithers,  PUch as  m  the   lake bhad 

area for instance,   los3es du. te insect   attack are enormous.     It  ie 

known that adequate  control of bacterial  spoilage during the early 
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étages of drying,  and prior to drying,  can roduco subeequent attack ton- 

siderably,   but undoubtedly a major contribution to  the avoidance of 

losses  of thir m ture  ir,   r implo r dried  fish produce  could  he nado by 

further develop:';-nt--l  wor|,  .^  r,okaging. 

6.11.6 luaìity   at  rooonot i • et i on   10   important   m  many  dried  products. 

In part it is affect by carl >nyl- tr in reaction^ ond hence, for in- 

stance, control of copper concentration of oalt us,a! in procos in* is in- 

dicated. b,ore importent in ::.any instances, however, is the cortil of 

protein -denatur etion' ma aggregation reactions during processing uiri 

storage, particularly by abequ ite attention to tapera ture a. critical 

moisture  concentrations. 

6.11.7 '''hilo  it   in commonly   accepted  +rn;,   execstivcly   high temperatures 

can damage  protein during processine in terms  or nutritional quality  in 

addition  to   'or^anolopUe-   quality,   rhor,.- is  currently  lees agreement  on 

the  relevance  of such reactions   to   thc  production   and  storage of dried 

fish  at   lower tcn.perrKro*.     in   the  author-,  view   th,  known patterns of 

variation  i„   concentration   of basic  r. .otant,   are   e.,eh   thit  wide varia- 

tions   in practical   perform in -o   ...f a  limited  range   -f products are 

to be   avoided.     How„ver,   sue.:  considerations   ore  of   .onsinerablo  signi- 

ficance   to   rhe  rational  ^xpl,,itatior   of  the   fi.h.ry   rosoiu-c,  in   tho'con- 

tort  of the   T'mtein  <'ap.     While   they  ^ not   be  inoliato   relevance to 

marketability   for the hurgan  population   in  the   current   situation  it  is 

ironic  that   fiah meal   is   s ud   increasingly on nutritional  quality. 

7.1 Troussier. of  pish drying must of necessity  include some re- 

ference  to  sneking,  since,   even   m  the mildest  of smoke during drying 

plays  a key  Part   in   th, process   p .rticxarly  at   the   surface,    [lore 

commonly   in  the procer  the  rl»----il   rí,„imni   -,,,,+   „ M,,.,    ,ii   ie.Movii  ol  wit er and  an associated 
salting or hrinin»1-  •  >t h mrtne t     +„     ^u ,    -, .mi.,.  .   in contrit,ut,,:  toother with  the  deposition of 

smoke  constituents  to preserviti.^  overall. 

7.2 ...cn.rU  considerations   of crying ^d   salting have  been  intro- 

duced above.     m th,   Bracking process,  prc-salted material   is dried in 

the preeence  of a complex system of gases and particles being deposited 

OR tí» fi«h differitali ly      The degree ,f salting varias according to 

the keeping luahu,B  ieaired,.     While   -hard'   cures are  Jes, marketable 

in astern e-untr-es than  formerly,   Vn.y „re   nfl]   of  Lntereat  tn roun_ 

tries  with   luntod  res, uro o s    f  transpon  and  refrigerati rr,. 

•    '•'•'      [   ;^.-t.v1i   ond  ^nemicai   wrk n\ wnod 

• t,   anu   u.it, nar ororibinea  out?,   neme  excellent 

devel^praentai.  werk  ir. th«  productif   rJ-  impr.vea kjlm.,     ur^veTf  in 

many c- untres  the  nattem M' the  .peratim has QnanreJ   uttle „^ the 

centurie,.      m rna.y  sitoan.na the   ,Pen  fire,   .r  the   shiest  of stacks 

is still  found. 

7.4 It   i.« commonly underbred   m  Western countries  that  the pro- 
duction  (f   .Tiality,  3inrked   rish|   .u;   iemande,  ky the.r raarkfita^   ^_ 

quires  fresh   fish,   handle! r,^ffir     n, ..Pwr     • ,  _ru   , t.   . ' -••><--•,>,     a<   .t.vt^r,   m   i¡,an,v  Alinean c o un- 

tries,   f~r   instane,   tue   s»¡- kir,T  «f  GpiiJuv fi.^n   to    : v, La   ,,mpifite 

loss,   is ,   ,.f,^r.  riace;     and  the   ,roiu,i,   L, r,ririi];.   :narJc<itsil:le#     Thug 

a wide  ranco   ^f   irv-pmrkpd  ¡ropir-h-   '-   o„,,r ,     v 

flavour,     "ethr.x. „• rr,FU,lîlr,  v,ry ,.U|!l;/ j. ;¡f ^   but  in ^^  f.sh 

are  split   pn^r  U   soltru,;    nJ   ,n, kinK.     oaitm,  iR  carried oUt  0ither 

in brine or Wl+ih   try wlfc  ,u    iPSc.r:be^   uxvo> 

7.3 S. rking précédée  per je  en   be divided   iute   twr   „ain groups. 

In the M,i'   smoked  products  suen   an   »kipper.^   Lcmperaturer, dc   net 

exceed   3CfC  whew« the h„t   snaked   prouuets  auch -,e kleler   .pratten 

employ   cmoke   te¡rP,rotures ,lC hi^b.   an  K0°r  cr  at-,e.     The   flesh of the 

latter   is cmk^  wnerna^ t/,at  - f   ch«  ec Id  smoked  products  romaine 

essentially   unoooked   b^   * th.   ^urfaee.     Moisture  i,efi  nr,:E according 

to the   prrduet;     kiprers commonly   lese   i5 - 20  per cent  during smoking; 

but  in  the  production f,f seme  hot-smoked  products,  a   preliminary drying 

at  lower temperature  is carried  oUt before  cracking,   to   lewer moisture by 

20 per cent.     This prevents over  softening during tue   subsequent  ccoking 

in the  kiln. 

7.6 The   fish are hung  in a  kiln  i>r  smoking,   either directly or 

on a movable   trolley.    The   tyoe of wood used varies according to  the 

species being  processed.     In frenerai,   however,   the  flavour  of the pro- 

duct depende more m the quantity  cf  smoke applied rather  than the wood. 

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

develeped. 
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7.7 In general, kilns   tre of two types:     'chimney'  and  'mechani- 

cal'.     The first of  those varies widely  in design,  and operation  is an 

art insofar as  factors such as  airflow,   temperature  and humidity  are 

difficult to  conirPi.    The  positions  of the  fish in  the    kiln are 

changed   repeatedly   in  an  at tor.pt   to ensure  a measure   of uniformity  in 

the product. 

7.8 'any   industrial   producers  of «jnoked   fish employ .mechanical 

kilns  controlling key  variables   such   as   rate  of smoke production, 

temperature,   airflow  an ri   humidity,     Post   operate  batchwise,   although 

attempts have   boon  :.ruJe  to  duvelop cuntanunuB  systems. 

7.9 Reference   should  be eado  also  to  smoke  cor.centrxtes and  dips. 

In the use of  these  the  list) is  first  dipped  in the  concentrate  and then 

dried conventionally. 

7.10 ;]1ho ne'.rkc-tin^ of p irtiaularly, lightly cured smoked products 

can present difficulties in th,t the preservative actions of the smoke 

constituent;.;   and  salt  are   of  liir.iton  vlue  in  a situation where  recon- 

t aminati or. with a spoilage microflora  can  take  pi ice  rapidly.     Obvious- 

ly ice  o.mnot   bi; used  as  a preservative  and   that  of alternative  refri- 

geration is   indicated,     Smoked  fish can,   if necessary,  be  cold  stored, 

but for countries without   an adequate  refrigeration  chain the continued 

use of tradition il  hot  smoking techniques,  possible modified as 

appropriate,   is preferred. 
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