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DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
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The efforts to produce an 2dible fish protein concentrate or
figh flour in Yerocco began ~bout 10 y2ars agn.

Lt that time Tocieds 0 vromm U ION At Snfl understood the
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devclopment of n procesc ‘nd altimatol huile o pilet plant

capnble of makinge abat 00 legsidn of rradact.

Since the nradact of this »ilet plani war considered quite
accentalle, aate nnd highly noritious, in 1004 +*he fiovernment of

fin~need the ~onstruction

Foroces, in parfreerchlo uith 220

of ‘the commerci~lly =ived »1on? Toratod it Axfﬁi;g

cor the small one at 2ari which had

operated co ~uocesstlliv, carried out a procsss consisting of

the following stepst
1) PMan were roeducca to m.nl in & small reduction plant by
cooking, nresiings to remove most of thoiv water and oil, and
drvinge in  steam=tubz rotary drier (to minimiz. oxidation of
lipidel,
2) The resulting meal woe exiractod once with apnroximately
its own weigzht of cthvl ~leohol, and then * o / times with

1

about 0. of its weisht of haxane.
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3). The extracted meal was dried under vacuum, then ground,

screened, and packaged.

Unfertunntaly, the punlitvy of the product frem the larger plant
wase not =2s geod as that frem the pilot preduction, While the flour
was safe, sanitary and nutritious, it imparted somc undieirnble
tastie, cdour and celour te foed intc wiich 1t wns 1ncerperated,
Because of thias disacpeintine reoeult, *he cx'raction piant has made

only twe campnigns, producine 3¢ tens in 1965, and 143 tens in 1966,

\

At the requ-s «f the Gevernment ef Verocee, *he TInited Nationgs
sent a mission tc Agacdir in 1907 ‘c assess the situation of the plant,

and to recommend a ~curse of action.

The miscion fermidated » A-phage programms to develop the

information ne~dcd tc tblish o cemmercinlly viable ™C operation

%)

based on the work denc sc the, Tlhase [, wnich 1o cemplete, proved
the cxpected Tac' that raw sopdines extracte ! with 1scpropyl
alcohol car make an ancept.iple FPC, Phasae IT, which is in nregress
at the time ol writineg, ic ugsing th exieting plant as 2 pilot
operatiocn tc meke 20 o 30 tone of geed qunlity MO, and tco got
sufficient enrinecring nata *c¢ desien an eccnomicnl plant and te

predict the necoesgsary investinent and the cest of production.

Phase TIT will be v study directed tew:rds the marketing and
use of FPC in lorccce, whiic Phase IV will involve revision of the

present plant to make it more effective.
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The present effert in Phase II involves extraction of press
cake (cooked and pressed fish' with alcohol alone - either ethyl or
isopropvl aleehel,  The main uae of the unplensant odour and
flovour of the nrevious rroduction ie thewrht 1o be axidntien of
lipids during th. firse drvings =top, Extracting th residus ]
lipids and meisture from the wet cookod ©1sh »veids this preoblem,
while the cookine and rreseingr romeve mest of ‘i water and oil
from th. sardin.s mero ohonp iy frin onnobo done by extractien,
Furthermore, this mothon irvelved ne medification tc the nresent

plant and it was thorefere th. vasiost schieme te irnloement,

Results hawve been very vaccuraging, MO owith censiderably
o~ 4 R . .
less thon 0.5, lipids and rractically ne odeour er trate >an be

made ¢ ite rocdily.

The oxtractien vreee dupa censistg of throco w-shings, asach

With » weight of sclvont AR R R S R that of th wet nress

cakcs  The Tire' wighine i owitr fRCo=nset solvoant) and the noxt

two use the orified ] ebe), nfertineto o0 L gnilacte equip-
ment dcoomonot peoge TSN S TTer=e iy roLnteraurront
extriction, which we |+ wor Pricine s, eof +p sclvent.

AlBo liqguid do0a pes an from o tRe gtpastap completely ag it

#

might, whi h m .o o wWhshing loae f 0 g,

Befor oxtry o tien, cb pay K Cent ine sonreximately 507
moisture and Cily wnd ftop yrp, i apd iIriineg, the ™0 hag
= bout Q. 37 €l ot ¢ et At v " W [Zh et

1
N

Lo Clese te 457 by

welght ~f *r roae Tharg o e tha “REtpector, and the yield

tagad on raw 7ias te abews 157
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The colour of this product is darkor than desired, but the

fact that the plant is madc frem rlain low corton steel may be part
of the causc, while thoa cooking and th. sardines themsclves are

also responsible,

The very objertionablo ond persistront flavour of oxidized

lipids (rus:mblinm varnish) is not prescont in th freshly made

flour, and it i« bopod that udiijon or L evidant | HTY to the
solvont will invibj+ oxldntion of the small smount of lipid

remsining in the o,

Likewise, "fixho odours nnd flavours attribuicd to amines
arc lacking, v rcidifvinge the uged selvent to M £.5 with
phosphoric aciq b forc distilmtion, these substancog are removed
from th. syst m with th bottom liquors. Previous work hag shown

that accumulation ot ot amines in the solvent causos fishy

odours to develop in ty, o o durine otorn,,

Murth rmer.y wus  of yond frosh fish s oxtremely important,
as action of iact.pi~ ml oinzymes sonerte foul—smolling amines,
and causc oxidatien ot lipids very rapidly in small fatty figh

such =ag fardinga,

It ie 4lee important 1n striss tho nood for cleanlincgs and
sanitation in ty whol  ~lnnt, DCEpite *he fuet thit axtractisn
with hot 21iahel  rp CTavoly steriliz e cp "1sh o uretiin, con-
tamination can fetar il toe anilcoip randling +h produnt,

Touching +:,. rroduct sheuld i wWelded it mue e p 2torad in

IEII*&salﬂd, watoprtight Tontiinirs:  th. potaes Are: mugt bn
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kept clean, as must ‘ho rest of the plant to precvent contamination.

Thesc precautions reauire the utmost carc,

Only very tentative predictions of produciion costs arc
possible at this ctope of thy Trnse IT worl, but with suitnble
revisions, the SONATAP pland, < ould b nble to producc 1 high
quality FPZ for ne mors fhen SLO0 " ke if the fixed chhrges on
the present investment ars: not included. A larger plani could

reduce this cont significently.
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INTRODUCTION

‘efore be- inuin, this discussion of the technology of making

-~

Fish Irotein Jercenirnte, I would like to repeat a few facts which

eimnhasize its noterii~l,

vou all kuow vuct sowmer here Letwecn one-half’ nd ove-third of
the world's -ooul-ticn suffer: (rom protein malnutritisn, and you
nrobably also lmos . the stron, eridence et orotein ctarvition
in early childirod sermouently stunte -« serson's mental Jeovelosozat.
Think o: the hwian advancewent ncoidle frea a sradusticie o even
geveral tons daily »f Liju rrode -retein, vhen one t-n oer lay can
significantly suo.lewent the aote o0 100,000 e 1o,

oreover, fhe lar,e sczle rpoduction of L0 10 uite nhossivle:
the technologzy 1s not 2labornte. and enough of the 1nexpeusive ouall
industrial fish ore alrveady bein, cau nt. These ecomirise Ay of tae
world's virh ¢. ten and thiey could, as 1<, provide a useful daily
protein syolement to 750 willion neonle, instead of iecedin, ooultry
in the UL aad ‘estern urone.

Thue, the weed, the recources, and the wuow-how Jor a laree-
.

scale 'PC industry oll exi~t. Ceri.inl; the lc,ic of the product

will ultimntely Porce its widespr2ad ~roauction

ai-ht now, hoverar, nAoverful controarts cork bo stifle the
enterprises. feo)le 1iv neel wore 'rotein usually do not know 1t,
at least they are n.t sufiiciently convinced to Lay ore tor enriched
bread that tustes and Jnoks no Jdifterent froo ~rdinary bread. .urther-
qnore sushici ns ond ruscurs, as ell ae n weneral reluctance Lo ALY
traditiona) tnster, 1nkiuidt tie wdopti-a of agew “oods. o, necaute
of the marketin  nrobleac, ca able manufucturers and Jdistributors
are unwilling to invest in 10, Jhese hard [facte all mean thatl t1 e,

nersistence, skil: and norey 111 be aeeded in ~enerous ancunts to

bring this worthuliile 1ndustry to commercial oturity.






