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The efforts  to produce an odible fish protein concentrate or 

fish  flour in Torcono  he-m ohout  10  j Bars n;-o. 

ft  thi.'   • ir.o ^ooie'.-  de   '-Ca"' "ï:IC*I at Safi  understood the 

development  nf -i   proeje   ^   ^timat.L"  huil •   a pilot  plant 

capable  of makinr  ahou*   VX1  :cg/na '  of  -•r-xuer. 

Sine-   »he pn.i-.ict   of  this  -iiot  pi .ant wao  considered quite 

acceotoUe,   ^.fe and highly  nentiouo,   in Ì9''\   ^e Government  of 

romero,   ir; oor-n,r-ìU" with   "oC"" -¡lìION,   financed   the construction 

of   the   comnier'-i-1! 1 v  -i:aoi   'ì".n'   looa%:'] •at. hv ¡nr. 

•Miir  >>ì\.n<       >:-.M,rr;oò   -f'iuf   Mit.  small  on,-, ar   aai'i which had 

operate^  no o ;• ^-or-r .1 i.'• f   corned  out  a proofs  consisting of 

the   following o'.jps; 

1)     Fior, wer-    rolucca   to r.;..al   in a  anali   reduction plant by 

cooKitif-,   on s.iinf-   to  remove  mögt   or  thoir- water and oil,   and 

drvinr in a  steam-tube rotary  drier  (to minimize  oxidation of 

lipidsÌ. 

2)    The rer.ultity meal  war. extract od once with approximately 

its  own weifht of cthvl  alcohol,  and then  'J:   r.o  t  timos with 

about   i'O,.'  of i + F  weight   ^f k">xane. 
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3).      The extracted meal was dried under vacuum,  then ground, 

screened,   and packaged. 

Unfortunately,   th.?   puait t'/ of the product  from the  larger plant 

wap not  as good as   that  from the  pilot  production.    While the  flour 

was  safe,   ranitarv and  nutritions,   it   impart ed   r,omc  undcF.irable 

taste,   odour and colour   te   food  inte   wl ich it  was   incorporated. 

Because  of  thi.-  disar prin' t n.^ r:Ful.t,    'h<   extraction plant  has made 

only two campaigns,   producing  W   tons   i.n 19'1'),   ani   14 ^   tons in i960. 

At   +he requis"   cf "He    fîovernment   of Pereceo,   +hc Hnited  Nation? 

sent a mission  U Agadir  in Vj^'J   te assess   the situation of the plant, 

and  to recommend a  course   of action. 

The misFion  ferma] at.-;: a  /1-phastj  pro^ramr-'  to develop the 

information needed   tc   eote.hliah a  commercial Iv viable  i^C operation 

baaed on  the work   iene sc   fea     Plias e   I,  which   le   complete,   proved 

the  expect fid  fat4.  tha+   raw  sardines  extracte!  with   isopr'pyi 

alcohol   car make an  accept..ble  rTf.     Phase  IT,   which-  in   in progress 

at   the  time of writing,   is  usin^   th     *-.xisi in..'- plant as  a  pilot 

operation   le make  H:   -o   \0  tone-   cf i-reed 'puali'v  I'T'C,  ani   tr   £ot 

sufficient engineering  lata   +c   desifx.  an economical   plant  ind   to 

predict   th.."   necesaarv  inven tirent  and   -»he cm»   of  produe tior,.. 

Phase Til  will   be a  study directed   towards   tho marketing and 

use  of FPC in I'orocct,  while Phase  IV will  involve revision of the 

present plant  to make ix  more effective. 
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The present offert in Phnse II  involves extraction of press 

cake  (cooked  and pressed   fish?  with alcohol  alone - either ethyl  or 

isopropvl  alcohol.     The  main    -van-   of  the   unpleasant   odour  and 

flavour or   the  urinous   rroiuc:'ior.   ir.   th^-M   ^  be  nxid^tim «f 

lipids  during  *<:,•   first   dr/inr ^.;T.     Extrvictiiv   th...  reaidu-l 

lipids and moisture  fror   rh, w.»  eook.d   fish  -void,  this  problem, 

while   the oockin,-  and  rr,Sflr¡,-  rome-  me st   of   ^< water and oil 

from  th.. sard i non  nor.    cae^iy   ünr,  can  bo  done   by  extrxeticn. 

Furthermore,   this  rn^ho'i   involve nc  edification  tr   the nrcsent 

plant  and it   waR   th-reforc   t'v-   ,..asi ^   écheme   !c   imitent. 

¿u'sultf;   nav<    teen  vorv  i firniP-Lfir r        n-ir  .,.; a • i Hlt   *• ^ccura^in,'.     ¡if   wi ' h considerably 

loss   than 0. a '  ! ì r ; -ir.  .irirt   .._....,+ ; .   ,, , .j,.' .ipM,   i.n-1  practically no odour or  taste  can be 

made q   ite ro-ciily. 

The   :xtractlrn r.rr- -duro  consists ff  three w-shirks,   aach 

With   a   weight    «f   ^.lVl.Rt     ;-i/,    t.o    *   *i-.-,>    + M*    rp    n  .   u.t 1 • •        ^    r'    fic.   wet  press 

cake.     "%.   fir«4   washm,*   H witf:  <-nc. - ..^a   r.rlvan 

two usa   '.he   '^,ri f¡(lfi   , i .<-1 /• 1 l ' ' •  '    •«   r'-ri.       nfor'anet 

mein*   ;1c..n  n   f   [ua-.i t  TnHirv   .   ?n 

extraction,   wM,;,  wo..;     *      .    ,.,r     ,r.-. M   „, ..    , 
-t,r       n l' l '«     ^-   cr   *.h    solvent. 

Also  liguU   i0.., Rr,    1ran  froir   t^,   -jr^rnrt 

*i«htt whi-h -*..*>*   •*.-   w^Mn^ Leí.   -:r 

,t ,  ''.nd   t.ho noxt 

t ì , •    • ¡i .    -vai larde   equip- 

ï'I •"-*'* u'•  "oun'urcurrent 

* i . n *, 

fk»for-   ..«»ri: ucn,   *h    r r. 

»OÍ«tur«;   and 

••« : cent  iMF   ^Dpreiiwataly y# 

ti1,   "md   *r"r     l'T-i-in-  ma   IrUfür,   »h.- F»C 

bout   0. r  ri A   -^o   ä '  »,., ,*....,,. 

wirht  if *h. 
èr s*   -w     -ñarr-..:   'o  th- -itr-'-t. 

Iä»O4 or. r-uf fi »h  :»   *t-cu*   n'. 

h*a 

if    .Ico  te 4*,¿ by 

r»   a«á   th« yi@lé 
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Th. colour of this product  is rtarkcr th„n ^^  ^  ^ 

of the cus,,  „hlU, thj cockin(; and thu  sariin^  ^^ ^ 

also rospon^ihi<j, 

Th'   very objectionable ond  p-rsi-trnt  ta., P rsioVnt  flavour of oxidized 

lipids   (ros;nblinir varnish^   i<-  nnt   r, 
io not  present   m  th    fr^hly made 

flour,   and if.   ir  ho     ¡   thnt 

*   lon  oi    11:i1   aidant   ; iffIT!   to  the 
solvent  will  inhibit  cxid-fion  of  tv xin..r,ion  oí   tu-  small  amount  of  lipid 

remaining in th0 F'pf. 

Likewise,   !,fi-;bv'<  odours  -^H   FT » '-'wars ana  flavours  nttrihiH -.^   +„ ^ o (turiDuiecl  to aminos 

phosphoric acid  before  diet iL-1i on     u 
i-UL.tion,   those  suontanc.s  arc removed 

from   th .   SVR*   n   unti     4c      i     , . 
/s    .r,„t,.   -MlwllT,or,     -T..V10U» work  „.„   „ho« 

that accumulation  M'   ' ••    - 
'^'   amia^  ln  th-  solvit  causae  fishy 

odour,  todovaop  i„  ,h .   pp.    ,urin, ntor^r,. 

Fürth, rmor. ,   us.  of ,rori]   fr..sn  fi„h . 
'i-n i., ^xtrcmüly important, 

as action of b-vt.-.ri--  ,„.i   .„„„ 
-, .n...ri.o  foul-smollirvr amines, 

' 'Cn 01   UP1"8 "^ "»I«/ in small  fait, nsh 

such aa  nardin.s. 

for clLTinlini.es and 

Pi'-    + h,   fact   that  extraction 

*"   ^  *W  important   in ntros«  the n.ad 

wnitaticn  in  th    whoi     ,.1a„t.     ^6pir 

With   hot   -il- <~,¡ ri        rr    ,,. 
r"   ' ^ •  arot,,mt  con_ 

tapinati on  can 'a r ,r     n   , 
r    ^   ,OC     "!U'   ^Mnllin,;   >h     Proa^. 

Touch!nr th.  rP(Huct  ahruH  , ^ 
11   '•     lt  ""'••«••   h...  -»orai ii 

wcn-Boal-xi i,  n»tortifht  ^ont-inora:     th : ;roi ¿e* ftf^, magt bo 
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kept clean,  as must  Uio rosi of the plant to prevent contamination. 

Those precautions rormirc  the utmost  care. 

Only very   t^nt-tive  predictions  of production costs are 

possible at   Unn  lU'^e  of   ni, "heno   H work,   but  with suitable 

revisions,   the  SOrj/y^.P  plant  -.1 ould  ho abl<    to  produce a high 

quality W   for no more   than ?-J/-   «fa;  if  the   fixed charges  on 

the  present  investment   are no +   included.     A   larger plant   could 

reduce this cont  significantly. 
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INTRODUCTION     ; 

"••efore be; Inni a , this discussion of the technology- of making 

Fish Protein Concentrate,  I would like to repeat a few facts which 

einnhasize  its potei -l.ial. 

You all knov;  i,„at  soü.ei.here between one-half    nd ore-third of 

the world's    ovulation suffer:    from protein malnutrition,   ana you 

probably   a1 BO  
!.:no,r   ...   the  ntron\, e.'idonea   t.iat   protei.; ctarvition 

in early childhood    »ernianently  stunt-   a   >erson's ¡nentai   P.cvolup....iiit, 

Think oi   the huaan advance uont   ; or.r.i'jle   i're. a    Todu'-l;',,    .,   «ven 

several  tonn daily    >f hirh "ratio    rotem,   when one   t > n   -or   lay  can 

significantly   RU.- ,lo..ien.   Ilio   .4.1.1fr  oP   L0^,000     o-   lo, 

oreover,   the   Iar0e  oc?lo  production o£    \C  ir  .mito  oossiule 

the technology  is not  olabjrate,     and enough of  the   inexpensive  nuall 

industrial  fish  aro  already be in,, cau, ,ht.     The ne  comprise  4ü    of tao 

world'n  fish e Ica and they could,   .is  ."C,   provide  a useful   daily 

orotein su element  te   Tpü „allien people,   instead of feediii,.    itultry 

in tho U .> aaJ    'estern   'urooe 

Thur the need, the rarnurces, ajid the kuow-hav? for a lari'O- 

scale y'l'C industry all OXíTL. Certain]; the lo;,ic of the product 

will ultimately  force   ita widespread  production 

ld";ht  nw,  hco'-or,   rvn-.-orful contraints  oork  to  stifle  the 

©nterpriseü.     íeo »le rhu  need ..tore    <rotein usually do not  know it, 

at least they aro not  sufficiently convinced to   >ay   ¡ore  for enriched 

bread that  tasten and  loo'cs no different  fr «    ordinary  bread.     ."urther- 

¿nore  susDici   na and nucurc,   as "ell  ae a penerai  reluctance   to Modify 

traditional   tastes,   inhibit   tie   tdopti oi of new  "cods.       o,   beccute 

of the marketmp   nroble.au,   ca able manufacturers and distributore 

are unwilling to  invest  in   o'C.     These hard  facts ail mean  that  ti   0, 

persistence,   skill   and .Tioi-ey will  oe  needed  in p-enerous %'icunts to 

bring thifa worthv/hile industry to commercial   laturity. 




