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Introduction 

It is a paradox to obttnrt that in ommtria. whar. malnutrition and, 

in particular, protein d.fioiencie. ar. pr.v1.nt hug. fi.h oatoh- ar. 

proceassd into fish meal and «ported to d.v.loped eountrie. for animal 

fding.       Equally discouraging l. the fact  that ao.pl, supplie. of ^va 

fi.h  from the surrounding sea cannot  find   their way  to  the diets  of  tha 

People svsn a f.„ Kilometers fro«, tha seashore.       Th.  iftck of adequate 

handling,  storage and  transport faciliti.,  for  fresh fi.h account  for thi. 

un.ati.factory sUual^n in both cases.       Pood habits,   taboo, and  low pur- 

ohaa.ng power play  their role also.       The  tack of fishing fleet, and  land- 

ing facilities,   becsuse of scarcity of  investment  funds,   u,it  the exploita- 
tion of fish resources  for human feeding. 

Th. idea of developing a stable,  eaaily transportad and readily atorad, 

M wall as a highly   nutritive product from fre.h fish certainly  is not new. 

Drying,  salUng,   firing and fermenting h.v. been approaches applied through 

oanturies.      Th. concept of producing a product free of fish flavour, and 

lipid, and possessing the nutritive oharacfriática of freah fi.h is definite- 
ly of more recent date. 

Over the last two decadas early .tudi.. by PAO and WHO draw attention 

to th. threat of th.    »protein gap«.    R...axoh and development of th. 
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production of edible fish protein concón trates has been attracting 

perhap« more time,   energy and funds than any similar work for the 

development and utilisation of edible proteins from semi-conventional 

and unconventional   sources of protein. 

This paper will  not  enter into the  technological, engineering or 

economic aspects which are dealt with  by other speakers,  but it  will 

refer to them only  to the extent required for the clarity of the argu- 
ments presented. 

A need for definitions of terms coined and largely accepted appears 

necessary as confusion is easily created when certain terms are  translated 

into other languages.      The term    "fish flour" is translated into "farine 

de poisson" which,   in French, means    "fish meal".      The term of Pish Pro- 

tein Concentrate appears now to be accepted. 

At the PAO Symposium on   "The Significance of Fundamental Research on 

the Utilisation of Pish",   Husum,  May 1964,  the following definition was 

introduced:      "Fi*h protein concentrate (FPC)   is understood to include  any 

form of dried fish,   including fish meal,   intended for human consumption. 

Products which are not concentrated,  such as autolysates,   containing all 

the water of the original  fish,  are not considered,   except as raw materials 
for further processing". 

At  the Hearing on U.S.A. Federal Government's Research Programme on Fish 

Protein Concentrate,  Washington,  D.C..  August  I964,   the U.S. Bureau of 

Commercial Fisheries defined FPC    "as any inexpensive, stable, wholesome 

fishery product of high nutritive quality,  hygienically prepared  from fresh 

fish in which  the protein  and other nutrient materials are more concentrated 

than they were  in the original material.     It was explained   that    "This 

definition includes  FPC products of varying characteristics ranging from 

tasteless, odorless,   light-coloured,  flourlike materials through  coarss 

meals having a fish taste and odour,  to highly flavoured, dark-coloured 

pastes or powders resembling meat extracts". 
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In the U.S.  Federal Register of 2 February I967 (Title 21 - Pood and 

Drugs, Part 121 -   Pood Additives)  it is stated that the food additive whole 

fish protein concent ate   "...  is derived from wholesome hake and hake-like 

species of fish,   ha. died expeditiously and under sanitary conditions in 

accordance with goo i manufacturing practices recognised as proper for fish 

that are used in other forms for human food". 

At the Conference on Pish Protein Concentrate, OttAwa, Canada,  October 

1967, PPC was defined as   "an inexpensive,  stable, wholesome fishery product 

of high nutritiv« qualities,   prepared for human consumption from whole edible 

fish by sanitary   food processing methods'*. 

In the U.S.   Bureau of Commercial Fisheries draft specifications  for fish 

protein concentrate {submitted in July I967 for consideration  by FAO/UNICEF/WHO 

PAO) the produci,  was defined as.,.."a stable, wholesome protein concentrate 

of high nutritiv» quality, prepared  in accordance with good commercial food 

handling practi?.-» by solvent extraction of water and lipids from food grade 
whole fish". 

In genera]. PPC can be defined as :      » edible products prepared fro« whoU 

edible speoies  >f fish or edible parts of the« and processed under »anitary 

food processing   practices to Increase the protein content beyond the protein 

oontent level   jf  Ue raw fish calculated on a dry weight  basis".       It   is 

generally assisted   that such a concentration  is achieved   by removal of  the 

lipids and w«,ter   through solvent extraction»  or  by combined prepreeeing ani 

solvent extraction.      Other prooeeses using ensyaatie treatment sight be con- 

sidered when  reaching the industrial   production scale. 

nutritive Value of PPC 

The primary aim in prooessing raw fish  into PPC is  to retain at least 

the nutritiv« value of  the fresh fish,  while concentrating its protein oontent. 

It is obvious that eolvent ertractloo w.ll  remove all fat-eolubie vitamins 

•long with  the removal of the lipids.      Tbl* loes  te considerad of seoondary 

importance.       The  importano« of PPC  in its utilisation  lies m  its high pro- 

tein oontent and high nutritional and euppleaentary value of its protêts. 
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Ohe determination of nutritional effeotiv.nee. of FPC,  a« for any 

other protein source,   i. done by animal feeding étudiée aa well as by 

Clinical  studio in humans.       In animal feeding studies, values such as 

the Protein Efficiency Ratio  (PER),   Net Protein Utilization (NPU) and 

Biologival Value (BV)  are the .ain  3ndicee for assessing the nutritional 

.ffactiveness of the protein.       In  hla-n feedin^^articular with grow- 

ing children,  nxtro.en balice studies and body/and height detergatene 

are the standard methods accepted;     serum alburn,  plasma amino acid and 

enzyme levels have been proposed as useful criteria .   (l) 

When PAß,  as early as i9,3,  started exploring the nutritional value of 

fi.h flours (the  ter, PPC had not yet been introduced)  a wide fluctuation 

of NPU aod BV values were observed as shown in Table I.        These wide dis- 

crepancies  accounted for the efferent sources of raw material,  but mostly 

for  the processing methods wh  en were «.m at a Btage of develûpment ^ 

gradual perfection.      These determinations were conducted for  PAO at the 

Bovril Ltd.   Laboratorxee by I*.  A.  E.   Bender.      It 8hüuld be noted ^ ^ 

lower valaee correspond   to fx. h meals and flours   tested  at the early stage 

of the program.      These value, were conanumcated    to   the intereeted manu_ 

facturera who were according   improving their techniques so  that by  1<T8 

the «pi., of ppc  fro. sources  the sa• as  befora delayed digestibility 
at about n%, NPH rÄng„  between u  to 7b(  Md m  bewean ci  to ^      ^ 

The available  lysme,  becauae of  lt, lmportance in  8upplementjng the 

protein, of  the lysine^lftl.r.t w.aU|  Buch „ ^  ^ ^ ^ ^ 

relative easiness   for its detonation by  chemical  procedures,   i. in 

practice a ver, .ulUbi.  inde* foP m9ni^ th. nutplUv# ^ Qf ^ 

Actually xt  correlates very satxsfactorily with the PER wd NP" values 

Th. available lyexne of  carefully processed  W: i.,   M a rule,   very hign 

(Taole  II).     Th. values o.t.med  froffi .ardine FC    (3) appear to be higher 

than  the. obtained  fro» hak. FP;f   but  both „, hlfefl abw  ^ ^    _ 

6.5 g/U g N  - .at a. a minimum by  the FAU/VHO/UNICEF Protein Advi.ory 
Group  in I >V7 and  amended  m 19U. 

Th. FPC .uppla^ntary value  to the protein of  iyine^efxeient ci.t. 

ha. b*.„ da*on.trat«i by .any inve.ti*»tor..    Metta (4) «ported that  th. 
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« valu« of B0.t of th. tat-Wl« typ. oar~l di#t. „r. .^ 

i»prov.d « * fUh flour .uppl9MntaUo„.     ft, T.chnologi„* 

B...a,oh Xnstitute (crai) of Mysore,  Indla    (5) oonpir>d th> « - 

value of fish flour-fortified with  „.i   • ., »'««ntary 
lfled "lth "^«"a «•» vitamin. - to poor Indian 

diets based on different cereals and mill«». .•  .v.     , 0,*1S *"a »illet. at  th.  level of 3% with  that 
Of supplementation by sWm rallk powd6r at 7i5jt providtns th9 e_ 

Of protein.       The rMult8 8n0„9d   ^  ,„ ^  ^  ^ ^^    ^ 

(sorghu* vulvar.) and ragi (Ela„aln. covacana) fi-, fw ^^ 

batter growth th« ski. Bilk powder.      SreenlvMM    lb)tMai 

.upplamentary value in o.rea! diets with fish flours,   produced from oil- 

sardines at *-# lml of supplementation.      Klk (9)  haB lndicated ^ 

added to milLd „hit. rio. at  th.  3* level increase,  its NPU from 64.1  to 

85.9.       Sl.il» „  th. findings of Bre.sani (8) with lime-treated corn. 

At » level   the maximum PER was reached.      Although  the higher levels of 

IK did not significant!, improve the quality ef the  protei,   the rats 

gain«! »or. wight b.oaus. of th. higher protein level  i„ the diet. 

In 1957 UNICEF in oonsuUation with MO arrange,  and financed a study 

undartak.« hy th. Food Technolog Department of «IT  .       The purpose of this 

«a. to assess th. eff.ots of processing variable, upon the composition 

«»litar of prot.i., and orgastic  char«t.ri.tics of  the final  H>C.     This 

inv.»tigation covered  th. proc.ssing method, available at  that  Urn..    Thi. 

study was  th. p.rour.or of th. work und.rtaken later by  the lw.  Bur.au of 

Commercial Fisheries and which rnnni+aH ,„ A~    •> « wu wnicn resulted m developing the ieopropanol 
•3rtraotj.ua process. 

it th. pr...„t ti«, th. avallaci, proo... ,.  th. propano! proo... 

Of th. Bur.au of Correlai Fi.h.ris., th. modified Viobin process adoptad 

* th. Alpin. Mari». Industri..,  th. Astra pro«..,  th. SONAFAP proo.ss and 

th. Halifax proo...,  whil. utili   ing varying .ouroe. of fish, ar, ab],  to 

produo. product, di.playin« very ..tu-factor, nutritional values,  although 

»lth differing organol.ptic charact.rl.tic. 

Th. FPC was evaluated  in  t„.  tr..ta.„, uf infantil, malnutrition by 

ml«. inv..tig.tor..      Graham .,    ••   (9)  ^.u. f.d . grmf of ^^ 

mrUM infant, with .,,1 with-   . «aaMokor with a liquid pr.par.tion 

I 
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of wheat flour enriched with 10* devour ised fiih flour (Viobin).    Tbi. 

test was compared with botti, f.«ding, of a modifia cow's milk prepara- 

tion,   and with a vegetable miitvre of high biological value.      Similar 

weight gama and  nitrogen retentions nutated  that   this  preparation might 

well   be a good  substitute  for milk  in   the diet  of infanta and children. 

Contrary   to  thia,   Srikantia and Gopalan  ( 10)     found   that  the same  fish 

flour  (Viobin)   Ministered  to children  Buffering from kwashiorkor met with 

poor acceptability  and   thu intake of  the FPC wa, unsatisfactory  m  15 out 

of  33 children.       The reason might  be  found m  the  fact  that Graham used 

modified cow's milk  to  initiate recovery,   to stabile« body composition and 

to obtain a steady gain m weight, 1„  the latter case,   the children war. 

put on the FPC diet straight away without any preparation. 

The SONIFAP PPC was  tested in infant diet, m a series of faading 

trial, carried out by F.  Tavill and A.  Oonik at the Caaablanca MCH Cantar 

of the    »Oeuvre de Secours aux Erf ants"     (il).      The  trials were conducted 

ovar a period of six months (August  1966 - January 1%7) on a teat group 

of 50 weaning infants  (5-7 months  of age),   to determine  to what  extent 

FPC could contribute  to basic cereal and vegetable diets in meeting the 

total protein requirements of this age group.     A total daily quantity of 

just over 10 g.  of FP0"    divided  into  two meals served daily  m the center 

wa* the maximum acceptable amount  m respect to mother's attitude,   the 

limiting factor in determining acceptance.      The daily protein intake was 

brought,   by a daily quantity of 10 grams of skim milk,   in line with that 

of th. control group.       This was based or  th«i allowance laid down by the 

Ü.  S.  National Research Council.      No statistically significant difference 

were found between the  two groups in reject of length and weight growth, 

blood urea levels and morbidity pattern.       This experience indicated thai 

PPC can make a significant contribution to the prevention of protein defi- 
oianoy in weaning infanta. 

PPC made of oil-sardines, procas.ad in a pilot plant at the Central 

Pood Technological Research Institute, %.ore,  India was tested in vegetable 

«ixture. (25* IK) on boy. of 6 - 12 yaars of age belonging to low income 

population group, for a period of «ix months.  (12).      A highly .ignificant 

increase in height, weight,  red blood oell count and haemoglobin level wa« 
observed as oompared with the control group. 

St.* Table II    80NAPAP    (4). 

I 
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«MQX.IO—n«.« 

At nutritiv« valu« of FPC, M of any oth«r food, depend, to a 

great «xt.nt on it« rfhola.ooiene...      Th« ran material u.«d,   the handling 

praotio«. before,  during and after p.oc«..ing,   th« residua«/°«olv«nt. and 

oth«r proce.sing aid, used,   the po««ibl« interaction of the fi.h fle.h with 

th« solvant, might  influence adv.r.ely th« nutritive valu, and al«o might 
jeopardize  it« safety  m u«e. 

In the definition of PPC  th. certitud« of «dible fi«h or it« edible 

part. i. etre.«.d.      it  ha. been reported (14)  that there are «everal large 

group« of fi.h  in which   the  fle.h 1. poiBonou« whan eaten.       It   i« quite 

unlikely,  however,   that   indu»trial production of PPC would have recourse to 

r««ouroe.  of poisonous   fi.h.       For sheer economic reasons  fish catches for 

WC cannot   but depend  on  abundant schooling fi.h  which definitely  cannot be 

mix«d with    poisonous  fi.h «me« the  latter  live and thrive  in entirely 
different  ecologie  environment. 

An inconvenience wruch might influence at  least the colour of PPC 

produced from whole sardines    - like in Morocco -    is the varying type of 

oontent of the intestinal   tract.      The sardine canneries,   for example,  refuse 

to accept sardines caught during the day as   their  intestines are heavily 

loaded with dark green  plangton.      These sardines  aie routed   to  the  fish 

meal plants.      The difference  in col oui- observed  m  the PPC  of 30NAFAP ex- 

tracted   by     ethanol and  isopropanol might v«»U  be attributed  to  the diff- 

•r«noe of the raw material as well as to the different extracting character- 
istic« of the two solvents. 

The handling practica« b«for« extraction can definitely influenoe the 

quality of the final product.    Obviously refrigeration is indicated from 

the time of the catch until delivery to the FPC plant.      Long delays at the 

landing and in the plant would  favour bacterial action on the proteins as 

well as enzymatic oxidation of the unsaturated fatty acids.     Samples of oil 

from sardine-FPC examined on thin-layer chromatography were found to be in 

a state comparable to  that of frying oil heated for several hours  .(15). 

This indicates that the oil had beea at some  stage severely oxidized.    Thi» 

could have occurred before,  *—ing or after  the extraction.    Furthermore, 
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•••pita of the «am« PPC on gas-liquid chromatography produced several 

peak« attributed to amines or mercaptans.      This clearly suggested that 

the raw fish    —    before extraction — had been subjected to bacterial 

action.      Apparently  flavour réversion is apt  to appear and,   in fact,   it 

did.      Perhaps the best approach to prevent this type of trouble is to 

isomers* the fresh fish upon landing or upon arrival at the plant in the 

solvent usod for extraction. 

The selection of the type and origin of tLa solvent might influence 

the wholesomeness of PPC.      As a rule the use of chlorinated hydrocarbons 

is avoided in the extraction of food or feed products.      Ethylene dichloride 

(1,2-dichlorothane)  exceptionally appears not  to react eubRtantially with 

the constituents of  the fish flesh.      Actually,   the Pood and Drug Administra- 

tion of the U.S.A.  is permitting the use of ethylene dichloride as a solvent 

for FPC,  provided that  the extraction is completed with supplementary 

washings of the FPC with isopropanol.      However,   the MIT investigation 

mentioned earlier detected that methionine was heavily reduced and Morrison 

(16)  found  that  both methionine and histidine were probably affected.     Later 

Munro and Morrison (17)  reported that they had  isolated ohlorocholine 

chloride,  a reasonably  toxic subBtai.se (LD^ of 5OO mg/Kg)  from FPC  treated 

with ethylene dichloride.      The subsequent washings with isopropanol appar- 

ently remove the chlorocholine chloride from the FPC. 

The residues of solvents are of particular importance for the whole- 

someness of FPC.      So far,   tolerances have been established for ethylene 

dichloride and for isopropanol.      However, other solvents suoh as n-herane 

are used for the extraction of lipids from foods  including FPC for which 

no  tolerances are as yet established.      Another facet of the solvents 

concerns their purity.       Impurities which are  non-volatile or have boiling 

points high above  that of the solvents could constitute a potential hazard. 

FAD and WHO are now looking into this problem.       In the context of its work 

the Joint RAO/WHO Expert Committee on Food Additives is planning to deal 

with the problem during its next session in June I970.      The Committee will 

elaborate specifications for identity and purity and will proceed to the 

toxlcological evaluation of the solvents used  in the extraction of lipide 

from foods.      Ultimately,   it is expected to arrive at acceptable daily 

intakes which are essential in establishing acceptable residue tolerance.. 

^^'T^líSl^^i~!^9!iSS7e'S!a^^ii^i^ttí^.* 
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Th« flavour reversion, often experienced with sjost PPC, is a 

deterring factor in their ultimate utilisation in human feeding.      It 

is claimed that FPC from isopropanol extracted red hake (lean fiah) 

did not display any flavour reversion,  but FPC of menhaden {fatty fiah) 

over a period of time reverts in spite of the fact that  the  Level of the 

residual  lipids was  the same in both FPCs    (18).      Preliminary  investiga- 

tions suggest that  this effect may be due  to a problem of oxidation of 

lipids whose omposition might differ in the two species and not neces- 

sarily to one of residual amines. 

The use of hot solvents,  such as isopropanol and even n-hexane 

combined with the steam-strapping with super-heated steam renders at 

the outlet of the extraction vessel a product  practically  free of micro- 

biological  load. Samples of FPC,  withdrawn  asseptieally  from  the extrac- 

tion vessel of  the Agadir FTC plant during its early  trial  runs displayed 

a total  plate count of less than  10 per gram.       It  is after this point 

during the  transportation,  grinding,  sieving and packing  that microbial 

contamination might  occur.      Sanitary conveyors,  milling,  sieving and 

packing equipment and materials as well as sanitary maintenance are 

essential  in preventing microbial contamination and securing wholesomeness 
of the FPC. 

Particular attention has been given during recent years to the fluorine 

content of FPC.    Fluorine is a physiologically active element and  in small 

quantities - 1 ppm in drinking water - has  found worldwide application in the 

prevention of dental  caries in children.       However,   in regions where  the 

drinking water had    a high fluorine content at  the level of rippa)    person» 

between fifteen and sixty-years cf age showed high  incidence of mottled 

enasel of the teeth and of osteosclerosis!I9).     The Twenty-Second World Health 

Assembly,  based on  the report of the Director-General of WHO (20) requested 

that    "continuing research be encouraged  into  the etiology of dental  caries, 

the fluoride content of diets,   the mechanism of action of fluoride at optimal 

concentrations in drinking water and into  the effects of greatly excessive 

intake of fluoride from natural sources....". 
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Ch*r*«t.rÌ.U^.   *nd   th«   noft. 

In *.n.r.l   ,olv.nt  .ltlêct#d   m;, di9plv a grlt|y  urtttN   ^   ^ 

tefoUbL  in   th.  «uth „.„ aftT  fx«   «rindir*.     In tgn- of ^^ 
cha~ct.ri.tie.,   FPr   la qmu n9u%rmì  ui%h  nQ bindinf ^ ^   ^ ^ 

bili* quanti...        Incr,M#d  *   l-prov..  th# dlip#r,ibUity  ^  proaotM it> 

Giubili*  »rfuch   5,^.  F.Uci]Ij  ^.^  %%   ^       -or|   ^^  ^ 

MIT on  bthalf of  th.  Bur.*u  of   -.«orciai   Fi.h.ri.. ^,Dit^   th. ímumt i«*  ¿»«piAyar»   tn«   improved 

'       *   t#It^ì*^  product   m  •ÉjBiitur. 
with moy prot.in   iioUu **. produca  nth  «»»th  -r.-.t.r «       ^ ***>~\n  •..or..1.t.nf/   «j-id  good   t.n«ll. 
.tr.ngth.      Such . tr..,„.„t, ho».v.r, m¡xbl   ,nor.„. tM cjgt Qf ^ h 

.bo>.  th. cet   Jf norMl   »;.       „om.r(   .uo„  ^„^  w   TOUU   M ^  in 

•llk-llk. product,  for  ,„„ co„.u..r ^oup.  prob.blj, ..  ^„.bL or „„ 
lo«r co., ,h„ .U11„ p,^^. no. ^    lntr<xlu(!^ in ih# ^^ ^ 

al.o In oth.r «rk.t. (Ho^kong,   9rMU,  Sl^.por.). 

». l«k of blndln« obliti.., um... ao(M blndln€ ^^^ u ua#d 

lUtt. th. «..fui».. „, l„troductni WC ,„ „,. „„,,„,..      r|0 „„ M'_ 

duct«! .«. .orle i» th. «crocco FTC .t th. ar^b»,l T.chMcH Uboratory 

in Pw»,   It«lo,.      Sp^h.ttl «I ottar p»u product., „,„. th. »mt.r tftlf. 

boiUn« i. di.«rtl.   l0.t .c. ?0-iOÍ of th. m tódKl to th, <àMX floar 

^r «*it>lnÄ t„. cocKxn« „thod .. .„. M.   to brlng „,„  lo„ ^ ^      " 

but l^tructf« th. oo«•«. to ch^ hi. food pr.p.r.tlo„ h.bit. i. not L 
•ÊMy or gratifying tuk. 

R-T^III i "TO^ijgi^i^inmi^¡IWltlBWJIWHW."»'^^ 
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(if) riparta* tAat    "m% n ma mmm WC %tm TMIUJ »f 
M m tea» i»,  u éMHMd,      Coia*rf   tuli, rtiw «i« tiratura ara 
éatriaavtal  i.y a/faetad".      l%a obMrvttton créait fiai by  iba aiata»**! 

•a» m  fcnoa  If «i«»!  H*  «i^Lfci..       Hoa»»ar.     m. hr«^ m  ^^   ln 

•art* tMrt«. <»wtrm haa itti;,  m  ^»w Wllh th. hr#ad  ^  lt  ïm mÂm 

la aewtrtM «tfi^r«  hraad   ia tha ata*>U  fo.>d.       I  rafar   t,-,  m»  ,iat t»*^^ 

M    baladl   in  •;.!.».,     ~+m>nr-   »r.   Iraq,   nha^atia   m   Indi«  and  ali   ih«  thin 

flat beaada attimi  aaaantiaïly   oonilit    »f  «ftaat   riovr,   .alt  and   .atar  »Uh 

Ititi«  or  no  yaaai   at  ali.       Tettar«,   «l<mr  and  TO !«•»•   I„   thaaa   ^raad« 

ara  h*rdlf  af faltad,        Ann   hara   Pf*"  al«bt   find  «My   applicati•   if   th 

robl« fc o« 
>f  flaneur   «nd   ^>al do   not   m-ma t » u, t •  m^ptrtrsU h.trtl«,    ; tfca 

•spari •!)<-• «•   had   tn lw-»rr0 «uh  tha   1 «avana*   ¡ w-ai   ^««î ,   tha  addition 

of   Ü    of partly daodour i ««i arel  partly  dafatt«.  [ ì ,'4  linda)   »f-  mmm 

practically a^oaptahta  by   tu« oonauaara  M   i.*«  fi,»hy  'iwrny  •** hardly 

rotioa*hl«.       ?ha drawbar.»   howavai   rajaamad   that  if   tba  addati   noat,      Trs 

•oat dava lop in« «ountriaa  and avar-.  in   -owtn«  in  ad varead 9*m^ or davalop- 

•ant »hará hraad   .•  an aaaantial   part  of  tha diat,   u»a pr toa of   Vta1  it a 

•attar  of •ari<ma aoono»i<:,   aootal  arwl   alao  of polltloai     o.>no»m.       Tba 

policy  of «warna^rtta  tamia  to afford  mix?  addad coat by  auhaidlaa or othar- 

viaa ratear  than  to   incraaaa  tba  yrir-a  of  braad,       Bvar»  at   fft   lavai  of 

addition  to braad,   at  tha  prioa of «y  *:.3.   oanta t^r pound,   tha  prlca of 

braad atgfet  inofmm  mm «job aa   IW*.       Such an  inciaaaa,   if appi lad, 

would bava tari ou«  acciai   and politicai   rapar CUM i ona.       On  tha  othar hand 

fovarnaart« appaar  varj  ralliant  to  incraaaa tha  burdan of aubatdiaa. 

marafardtn^ tba coat  factor,  »PC  can  find it« «a*  into ataxia fooda and 

MUanftl  di.t.   in davaiopin« oooatrias with,   aa rapaatadiy aaphaai.ad,   apactaoul, 

imtrittonai multi.      odour and  taata oa« aaaiiy  ba aaakad aitbar by ayrthatio 

or natural flavouring, aad aploaa «bleu conaiat part of tha nutritional pattarn 

in davalopln* or davalopad  oountria«. Tha  introduction of FPC   into  fMlLj 

fooda or  to pro tain  food aiituraa  for   infa/ita and joun« chlldran  poaaa a 

m»bar of problaaai (?i).       Tha  idaal aatbod  of uaa  ia for  tha houa«%nfa or 

tha moth«   to mtz  tha FK wilt tha traditional  oonatituant of tha  faailj 

diat or tha infant food praparation.      Thia aigbt ba faaaibla in aopüiatioatad 

•ociatiaa,  but  tha axparianoa «ith FPC   m U.S.A.,  «tiara PPC can  ba aold oalj 

Iß 1  lb.  paoka«*a ahow. tha i*praotioabllltjr of tha approach.       In daralopta« 

countriaa a Ion« and diffioult aducation oaa^ign i. nacaaaary to taaoh 
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-th«. t. tart» popul.tion group, to do it.    motion t. 

—.«»in, both ih. nutrition»! „i„ of ,h. FTC «* th. pr^Uon of . 
•irture aocordin« to a formula.      Th« ,,.. «<• * iâ#      •* "•• of too «nich or too little WQ 
irtll defeat th« purpose of the »upplesjentation. 

*• preparation of ^ food in mtmáí ^ chUd haaith 

or in hospital, do«, not pos« problems if tv.«.. ^ 
inM th_        . A Problem, if those *fao «re responsible for rxmn- 
irif them understand  th« value of FPC.      As * matt-r- „*•*-*    .u rv"      *• • "»tter of fact,   the centers offer 
- « :r: .„,„.. for t..ohln, „^ th. importmno, of ^    ;-- 
«nt.tion   ,f  th.  traditional  .Up!. „„lng food. 

up.ri.nc.   l0 d.u h„ ,hown lhit „„^^ lnfmnt in 

»««..   con,.,„!„„ .„0l^   fop   ,   t0  3 dwB>  wlu be reidiij KO d 

.0, .r..     »,„   ,.,   „r _..,   . crUioal  fictor_       ^  ^ of 

ductor,  c-p..«, „n d.P.„d  piarli, on ^^ ^ ^ ^ 

P«l .1.to   th.  piirohMlnÄ  „„,.,.  of   ;h,   „ctor  of   the   popuiatiM   jn  ^ 

U  food.    Ho.,iU1. „d MCH 0.nt.„ _ ^ „. .,.  ^  ^ ^ 

U I««.  eo„t.m.r. which .»b.t„Uall, „due.  t„ CMt „f ^ ^ 

Tto introduction of *>C  lnto  «.mult.«!  ,Wln(T , ro?r(Bm,B ^ 

""""  f#Mln* °f «""»«  BUOh - l" «"»»I-,   induatrial  c,t.,„s,  „CH 
cnUr.,   ho.plt.u,  orphan.«..,   prUonSt   publ;c ^  „„,,„. 

pr...nt. on« main probi«»:     to  convine«  th. „.„„i.    i *° un'ine, th. p,opl, »ho ar. ro.pouBtbl. of 
It. n.,,illv. v.lu, „d of  th. soonoj]i(:  lmporUroe of  its use_      ^ d< 

«nt of r.*0.s u . „nor protl0„  ltat OM ^ <Mi^ aoWed ^ ^ 

1-agln.tlon on ,h. part of th. nutrition!.! in charg. of th. pr.par.tion 
of the menus . 
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(frisi i ty Control of FPC 

At the outsat of the protein food programme of PAO, WHO and UNICEF 

and the creation of their Protein Advisory Group, the necessity for 

establishing carefully prepared guidelines concerning the selection of raw 

materials, processing techniques, chemical composition, safety in use, 

nutritive value and wholesomeness of the various protein concentrates became 

quite obvious.  The first "Tentative Specifications for Solvent Extracted 

Fish Flour - Defatted and De-Odourized" were prepared by PAO and reviewed 

by the PAG in 1957.  These were revised by a working group during the FAO 

International Conference on Fish in Nutrition, held m Washington, D.C. in 

1961, and appeared as "Tentative Specifications for Fish Protein Concentrate». 

PAG, at its 196' meeting in Rome agreed that these spécifications (Annex A) 

could be applied tentatively Wxth the amendment that the fat content of Produot A 

be revised to ?.yf,  &a at that time the available processes were not able to 

reduce the "solvent extraction" below 2.%  and consequently no FPC completely 

de-rodourized and defatted was available. 

Upon the development of the FPC from hake by the Bureau of Commercial 

Fisheries the U.S.A. Food and Drug Administration issued a "food additive regulation 

to prescribe the safe use of a fish protein concentrate"  (21).  This regulation, 

however, is restricted to FPC from hake and hake-like species.  Nevertheless, it 

covers quite well the aspects of adequate quality control and it introduces clemente 

not covered by the PAG tentative specifications, such as: residues of solvente, 

fluoride content and minimum radiation for heat treatment. 

In view of the development of a number of FPC processing methods using 

various solvents, various species of fish and consequently producing final 

products of various characteristics, PAC has requested FAO to prepare "Tentative 

CuidelineB for Fish Protein Concentrates for Human Consumption".  The first 

draft, coneidered by the PAG during its I969 meeting is attached as Annex B. to 

this paper.  Comment« and suggestions for completing and amending these guidelines 

are welcome to FAO.  The deliberations of this meeting, I hope, will be Instru- 

mental in completing this draft. 
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i«  ramni! nag HAU AJTDfPC 

Biw M t «rial 

Laan fish 

Cod 

Cod flll«ts 

Harrtng 

Uaa fish 

i*an ttmh 

Laan fi uh 

^t^y fish 

*»tty fish 

*»tty fi ah 

S««l-laan fi ah 

S«»í-l«ftn fi «h 

Harring 

Sardina« 

Outtad haddoo* 

Wiola o od 

Col 

Cruda 
Piotala 

(%) 

70.2 

74.0 

89.1 

87.0 

75.2 

64.7 

71.3 

72.7 

73.4 

66.6 

79.4 

74.7 

83.0 

Hl.tf 

73.6 

T5.7 

7«. 7 

Minarais 
it) 
24.8 

22.6 

4.4 

3.1 

13,5 

24.8 

24.8 

21.2 

20.5 

20.0 

19.4 

19.4 

10.4 

9.6 

19.0 

21.6 

14.9 

Lipid« 
It) 
0.3 

0.1 

0.2 

0.3 

0.3 

1.2 

1.2 

0.1 

0.1 

0.1 

0.1 

0.2 

0.6 

0.5 

0.2 

0.2 

0.3 

I.Í.Ü. 

49 

65 

64 

74 

73 

77 

77 

29 

31 

42 

67 

55 

56 

70 

69 

67 

64 

93 

95 

55 

93 

91 

94 

96 

81 

6* 

n 
94 

96 

94 

95 

95 

95 

95 

•• Saa raf. 2 
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Í%#1«. •- •   W Ut 

*• Holatur« 

Crud« Prot«In 
9    v* f h.2*,) 

I     Lipid« 

ï C« 

F 
> 

tírala« Avmll« 
»    *bU (t/l6f •) 

'r—Un ?,50) 

i.r.u. 

Fl«orlu« 

fejj t .IM^IíOEOí ..- 1MM Qfm 
y y 

ÏÊÊJM   mUM.   &LL&" mJM* mas?** m-i     mimf) 
y y     y y 

7.9 

dO. 9 

14 

U.O 

9.41 

9.0 

«0.9 

î.a 

11.0 

f.oi 

IS Tî 

100 pfB.      200 MP« 

6-54 4.6J 6.5 4.4 4.5 

•7.9S *4.51 M.O 77.7 §5.0 

0.54 

7.44 

f.tf 

0.4? 

U.52 

••71 

0.5 

5.0 

9.3 

0.?? 

17.4 

4.a 

2.9 

7.35 

10.97 

-•.95 

1.79 

a. îa 

2.5J        ¿.47 1.74 

70.2 

1/ 

2/ 

M 

4/ 

5/ 

6/ 

S«* fl«f.   ) -    FFC fro»  ^••d-.d m& «%l«o«r«t«4 Mv4lAMt S«*if  H^rcooo    (î*>) 

§«&««d«4  «.4 «Tt«-«r«tcd «*rdin««,  4**4ir,  Morocco (Hj>) 

Khôl« ««rdin««,   hjnàir,   W-nrorno   • B*:rj 

&•• MmfA,       n-   fr-^ h«*»««d««i ««s mrimcmrmfá ««rtfia««, Affjiir, Koroooo (KF) 

S«« i«f.U   - tfhol» ««j*Qtn«s  fro« Moroooo,   proc«*««d   to IfC  by  th-  BCF 

S«« »«f. ij - m, fro« h«*«, w«r«<« v«lw« for 1C •«•pi«« proc««.«d by ta« Kf. 
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ANNEX    A 

Tentative Specification?-   for i-'ii-h  Protein ''onnontn^e 

A Working Part,-  was   set   ¡y   \v   irœi'ipf!   1<  r;'   • ho   international   ieeting 

on  Fish Me.ai   '....  corcicr   fur* her-   the   .a eo1 *'i<- it i « i s    ir.-i   • ,e trsuls   of analy.is 

for fish  prot<-iu  s  .-.cor. ' r at ••>.     Pefatted,    ¡ocaon 'o.i  product;-,   i .\ '  were  ronsiderei 

separate!,;   fr~n r.or.-ae» a* tv ì,   non-aei lori-/.ed   ., rolueto.   ;:>). 

nhe  ''orkj,^ l'irla   considered   these   it-ms   froüi  the   following standpoints: 

1)     raw matter-ai;   ¿)   prr c^Biir.p";    5}  produci   spesi Pirations  -.ira'   4)   analytical 

methoda. 

1»       Haw "ateríais;     oc  h typer;   of  fish {.rotcin  concentrate   (\  and Ti)  may  be 

prepared   fror,   the  sarre material.     The  Work in-- Tarty  felt   that  this material 

need not   be   confine«)   to   fish   flesh,   but   could   include  whole   fish,   deheaded 

and  dëgutted  fiah.   or  filleting waste  of  saltarle   fvi e.     In   all   la.ien,   it 

should   le   u.   a    -unaiti-r.   i'if   f'--r  hn::,a.n   conivirv.. * i.on. 

2«       Processif <-;:       ho  l-rkir--  Parts,-   felt   if   .indem rar le   t. e  ¡-.rfoifv   in  detail 

the proce. ;:ur.r oethous;  which  --ou id   le   a sed   for •.•it. her A  or  s.     However,   sani- 

tary   pro« au f K.r.a   •"> rd 1 r: iri.lv   apellad    in   lao-vi'-iru-  hur,an    food   "ust    se   observed 

in   the  hur.d I ; r.?**  -•>('   the   fist.   fro;:,   "-at -h  to   end   ¡>f  processus -. 

3.        Prod a pí   y r • •;:i f ic it ions :      'he   Ivor!', m.-r  fart, y   considered   the   following 

criteria  as   important   u.    si eu i fi oat i or, s  for  fish   orotoin  concentrate and 

present   these   "-;r^'¡:t icr,::   for rossiole   incorporation   into  any   .specifications 

eventual!..,   drawn  ar.. 

a )     Protein   ' : i x  6. ;.' ") ) 

Protein  content 
Pepsin digest i>->ility 
Available   l\ u ir e 

b) Moisture 

c) Solvent extractives 

d)     .'hloride 

Product A 

minimum  Vj ,'• 
minimum '•)?.    . 
minimis:   O.u   / 
of -the  protein 

maximum 

max ci mum   '-.,.x  '/ 

Product B 

min iman' 6{j % 
minimum ')?    ', 
minimuii. (>.[)  /,. 
of   the   protein 

max i mut'; 10   •'. 

maximum 10 /, 
extra* ted   by   ethanoi       extracted   by   nexane 
or chloroform: 
uethan.Ji 

' .ax : - ;m ma x L"a..m   /  ',-, 

II 

* The \n\~i/••'••. '•/   al   '/y '•'retain   Adv-.s'-r;     r^ar   iu -••• asj 1 leres   tt.e   tentative 
specifications   .it   their meeting   :r.   .'.ne   o-'-.,    ina   •.oal-a   fnat   this point 
should  re id  as   :'".inwn: roí 
c) Fat  content max i mar   . , ,  '/. 

extra"te ¡   • 7   ethanoi 
or chloroform:   methanol 



2 - 

e)      Silica 

Product A 

maximum 0.5  ,' 

Product  B 

maxinum O.5  e 
f)      Colour:     Product  A should  be no driver  than  li,Tht   or vrey   t.an   and  ordina- 

ry   bread  baked  with one  part   of  it   and   11   par^o   of  ordinar/   flour rhoiJd  not 

show appreciable  darkening. 

Proda./*   ;• will   ¡.¡how  a wide  ranee  oí'  nobur  accordine to   raw rra' erial   and 

rmvidoM   + he  m^oct   i.-  natural,   1''   1-  anob^ct ! ona: Le.     'urkeninr due  to 

overheat^ will   -rive   0   proda-   with  lower o i,;o,- tir 1 ; : ,v  ,nd    ^niable   lysine 

leading U-  a>.; tonati.  projet ion.     iísnr-e   i i.   1,   nor   ne 'esoarv   To  specify  colour, 

tf)       Odor ano   ;acte:     Product   \  oho.ld   have  reo  more   : han   a  faint   fish  odor and 

taste  and   when   raided   ir.   nread   as  described   ab .ve   3haaid   have  no  detectable  odor 

or  taste, 

do  specification    -an  be  mde   for Pro.mct   '<   sm-e   it   will,   snow  a wide 

range  of  odoro  ani   flavours,;. 

h)       S'orare dtabUity:     Protect   \,   after '-   -onrhr   storage  at   temperature  pre- 

valimi m   iriv  ara,,   -a'   intencoa   ase,   but  not   ..oceeedin- jr.o''  b  í  -vo&'' ;,   -md 

when packed   a, K.^taL   anfanerò  or   in  p^yethy iene  b , :s,   ,hoold  rhow no 

spoilage    ic   jod..'ed   by   the  dcajlopr^en*   0 ;ff-f I ivo ;.r:u   -:,,.id   vrowM.,   produc- 

tion  of  toxi -   amines   (histamines  tyraiurvy V   -let-Ti'-r i< 1 or,   m   protein 

quality  a;.;   show:   by   di ees 11 ¡ 1 Ì 1 t.y   and voilai ie   lysine  -.ai.es   i-e|aW   the   spe- 

cif 10 rr.inima. 

in   I'rodoet   ;.f   the   ro-fui ren^nt s   arc   the   same   ex 

13  possible   for   the   dev-?lopr--Mr.t   of  eff-flv^r, 

i)       iact,aiol ><ry:     Product    v   sl,oa!<   :,e   ,v,:...   -.r   a..... 

patho^eni,     ina-roves,   ar, '   havo 

•r.-jc-i C edification 

1 , ah ca 1 1,   ano 
!d'']   t or'* '• rj -i 1 

poon 
1 re  t han 

per era-ira-. 

l'or Prod,.et    :,   the   carne   requi reraer.t o   odo .Id   al. o   ¡,: 

Salmonella,    ine   aehveì.u   anaerobes,     "re   WarKln., o 

on  o delira; le   ,pper  livut   lov   total   betonai   olt*e 

'.unii 

,r* •,%••• ri n'irai-   M  agree 

tV í t   that   by 
Droper  at* entier    «  -.  -.r», -%<..••- , .,   o    -.,. i .   . , , 
'     ^ "'ljr'      "   nr^cboin-  it   ,-ulo   r-o  veoî   eorai ierai iy   ¡o^w   thit  normally 
found   m   t'ish 

• Ì c afe? y 

";e;^   for   mica]    feeding s*ufrs. 

••'••  additivo»,   r réservai r.av  or  solvent   residues  Bhouli  be present 

in  Proda*   d,  r,afoty   t,.i:tf;  _    lt   lf,^.   ,.>;i(.   ,pocieo  of .^^  should  be   .^ 

according  t ,  *h,  requirements   of  the  appropriate  official   agency  of  the coun- 

try where   the product   is  to be used. 
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is 
Product B should  contain no solvent  residues ar.d  no  substances  such ; 

anti-oxidants,  colouring otters or  filvourin^ shouln be   xdded unless  per- 

mitted  hy   lh«  ranging country. safety  uPtr. wxth  nnimuls  ire  required   ns 
with Product A. 





Pocuaent  ¿„3/2 i 

«'víNUX 

TENTATIVE •JüIPEllNir.JL í __L^ 

l*       Promue"   Te-   .•!•:;••• ¡, •> 

1.     ?   isr,   »     o 

'"ili; •vid.i'-rTRvra ron HL.-U coNnr-prr^ 

rirî:   or "¿i.      v' en t rat^ ¡'   ;   ire  preludo,  prepared   fror.;  whole 

lli,li  "'   ;;   "      '*" r'  "'   whl :,;  pl"'-   '"Jon  prx-esRe.t  u^iro* nani'ary   food 
procomún-  ':••.•* i- •..•-.     ,-.     , ,.n.-.1i.|J   - v,     .    ,.,,    ;v 4 , -, 

'    -    -l    --ft-    »;o'i;.r.   •'!'ti't;i;r   t-eyond   trie 
nom:    ' ..->• ¡   - *     r-.-    -•.:..   • ;„>.   ,   < t .      . . ,   ^ , 

¡C'y-wei>*o Í    b'ii-.i: 

•H)     -Iy;).-   '.    ;-        !,.-,    ..       • ..  if   .   ... 

b)     r-.7T<     '   ^    '    a / ,   ,.'   ',    ••'    }<•:,• t,,- 

II.     Guiae'l in- ofa-   'o    ^.o^ioo   i;. ••; t  ,;"••' 

;-;-   '<r-    "t^ritf!.-   prn-ii.-t,   white? 

•'"- '• • ur. 

ii.d   p'.r" [y   deaJounoed  product 

i. »      'i tv.   :   i :"'''~    •'••   >-   •'!•- -f-" i   i'roii.   or;/   fish  cperier   or parts 

:'• ":r-   '" ï-"-"!
1
'ior,„     '"K^   T.ili'V   -'î'  the  r-'iw material 

""'•"  '•"''•' ir'-"   -•'V"^''   u:   -qa-joot   t,,   t¡,o;:.o  i,o<o¡   fer 

•r  h;." ir.    -o, .."¡..r- i o;„-' 

thfiív'i'  .', 

and   • h-    ' 

freof   rií-i 

Before   pr""'¡    it.r  4;> o:   fio. 

¡y  rru-au,    o'  .'--nvín'i'.r.,    -hii 

solvei:'    oo 

o   pi't: ;í.;rv»<(¡  v/re ¡o  or   in   .»round   t'orni 

li!.'*,   f'ív e/mr or  t»   irnaer-ior.   in   the 

°''    'x   r'"-''-'^> •     .;i:;:   i<a- pr:ír:;án,'  into  eP<    nha;ld 
cont   in  no  .   r, ,,T:  ,/it. ri.|io 

2,       Propesolo;- 

the    fi di   "'-- ! •" i ' "    i; 

-J  f ^•>'---i'-'i   '-/  extract io(- witor ...nd   lipid---   fron, 

r  t./'!,rh  opera- 
tion    IK, 

by   Sic    :o 

*d • " o -in '_1 'if,-  f '• 'ti ^roc-ooina ^n.'Ur,    oropo;; pfi 

Tni. i : : ñe   on   ^•..o- ::yf'ien'. 

3.     Pack !j-:i;i.r -   li;i 

of   t;h*--      ^     T^ 

weil 

L   lJ     ?••'•'••-'''n.- rio^toìo  whi-h  ,-Oirontoc;  protoftion 

'-*  :n;;:   j^'  *-ii"-- rp   oj- ; ir>   rnoi .to,,. iírht   -íV. 

4. G tOrVO,      -    -iif.     :   i.,.-r    .|?t        .r;.(!ili:-Ii;;     ,-V:^.  ]    1 

he-:+    i.    r: -i oo¡   -•>• ¡ 

roder• 

' :-':. -h Ih a oiroet. effect of 

'n'1   ">: ' '-'J "•'•'""'•" :•!*; -u'tq.-iio r.o prevent infestation, 

K "••" ; r'r r-J eí;:iüot i -n  i tri- oroouot. 

-^   ;!Thc  *'••)•;-  of  : re t-o.    !>•>•   ?re:o:   nioh" 

I    X969  '— .Li   b..   • oo   f-r  /v.ieóive/'  ' 

Joint   ''VVV.-tt    POM; r^ loooroo   -rodarne  - General  Principles  of F 
liyçiene,   C//r.CF  i   -   ?;ono>,   J1./.''. 

v\     : ich.-rv  Rep-rt  >j0,  74^   Home, 

'ood 



III.   Quality  lu id e line.-   f,r  fini^d   products 

1.     Proximate   eoítpouition: 

; .p¡.' A 

Moistore 

Lipide 

nrotein 

Total   ash 

Ash (acid  insoluble) 

Fluorine 
(ac    F) 

r. ."if r, 

tli a, i 

nof  • --.y.} 

tinn •  J 

not nc..:; 

than i e     > 

not  [ v>re 
t har 1 ;     ' 

not  r ioro 
than -— > 

iHL 
nere 

T  il   'Jl      J. V-       /O 

ihip.t b ; 

riothod of Analysis 

A \4f,   10 t-T.   - 18.006 

V'-VJ,    1   .  Ki.   -   ¿¿.rs-q 

AOAib,   10 ed.   -  2.04 

AOAC,   10  ed.   -   18.0C8 

*"'t •••ore, AoU,   10 ed.   -  12.007 
th'th    0,0       '. 

no' i L P 0 

th- v. 7 '"", 

, ; 0 * aoro 
Ih- r, 10 

2'    Available   lysine 

3.    Solvent   rcürdiiu : 

not   •• or*--; r:o-   :nnre 
then   l-'"0  ppt:, than  lu-,'  pp;: 

ri"'    Lòfi«   than ',.S  Ó 
of protein 

AOAC,   10 od.   -   ¿4.029 

K.J.  Carpenter (i960) 
Biochen.  J,  77,604 

Oethod  of Analysis 

to bo ;hjte rained 

to be determined 

to bo do* crmn.i'i! 

to  be  deturninea 

Iropropyi      !e ;nn],       not  more   than   2y) ppm 

Ethylene   a i ehi ;rieo    not  more   than   a opm 

Ethanol to  he detcniiirv-d 

Hoxar.e to  be o o \,.-rt;inud 

Other: : o   te   a. • '^r^inoa 

*'J •     Orbano K:p' v'     inno --ri s O   : • 

^     i;'*" ''l  •!'vil   '-','   !!    '    '   i'---   • vm   •   fiint  odour and   tint,.- when 

•noi e Uà,, a  vi;.e   vaiirw  .-:-¡ • . ¡-   ir.   i   dosed   container; 

b)     'vmv   '   -  ,v    --p—i-fi-.-i' L ,-».   -an   10   -iMabUi-h-xi   for  T,T.<   b  since  these 
fre'b,,;.-   ..;iLi   ,...,.,.   ..   .,1(.^   r_ .f;   i;f    ¡(,o   ._   .^   fl.,vourf,o 

5.     Stability 

a)    «type  A  -   :,.  0 1   atv>w no  .a-oj.iaye  or svorrò     han-,-  ao   judged   by  the 

develop;- ,1   af   flavors   a-   odoor--   or by  ..eteri oration   in protein 

quali + y  when  :!tcn,:   LO    ,  montare  vapour  nroO'  ;v:ckvin¿ rnatori.il 

for e rom; he  at   h \   f - afa.' « 

b) TyP° •'> -!^H ;d:av r.n i0: rmrai-r. a' tho protein quality when sto 

in a rnoietaru vanour proof paoka^in^ material for 6 months at 40°C 

(104°PÌ. 

red 



6. Microbiological   examination 

The  following   tont;- ivo 

for Nutriti tr,  .„ad   "vJf, 

mixture  M ..^,1 - • ,-•   • .rn. ,. 

roquiromonts  are  usud  by  the  Central  Institute 

••íso-irrh,   TííO,   in   ox-wining the protein   food 

' h.        i     iat     ;'',\'i/'irj V.:l/î'» ^'   I'rvri," 

(J roup r:     f  • r> n i : • Un 

Fot'i.1    'ILT'!   i  ¡, 
(irK'lur'i:.,-   ;T    i 

Total ttnaerobie  eount 

* ("-li 

Mould spores 

lPHS    Th'Ui    I vJ '^/^ 

loss than  1 )/g 

YGastB leos than  10/p; 

JAif feront i ¡1  on tcrobacto-riof-rraimnc 

Entcroh-ictoriicc-aa ^Hcnt   in  10  # 

Ï.   coli 

Sal mone! i-i 

absent  in  lü g 

absent  in 20  g 

Sulphite-reducing Clostridia less than  10'% 

Clostridium porfringons 1üHH  th-¡n   W2/g 

L.TJlCcfi.-.'l.'1.   ffvn.p   1, 
atroptoro(;-'i 

Staphylococci  •l,;raug 

Pac i 1 lus eereuà 

les H than  IC/'/p; 

absent   in  10  g 

loss t'rm  lO^/f; 

7.        Safety 

\l:ñ))   ,\:v..j '.    rñ.M. 

i' Oíiñul    "Ulli    l'u,. roï,;: 

(!>•;)  A.n.   Iru t. 
P^t> ur  Lii le,   ¿6,14/ 

""o;uaa £L_2ii v ¡'"^¿) 
L'iVor.   Pr^t.,   JJ.,10v 

Id en: 

^ossol et al. (1«>63) 
J. 'vppl. Bacterial., 
¿6,   444 

';'•"• cKcn?.i*.   . t  ai.   {V')/\h) 
J.   CL n.   ; ir roliol . 
C,   1;/ 

Hobb.ïi  ( ¡d6 t) 
\nn.   In.-t ,   p-s'eur 
I'M, c,:i 

To  bo decided 

Io  N<  decided 

To  be decided 

Hiolitti   ana  Cantoni 
{V.M) J.   Appi. 
T-t-ru-ì.,  ¿j^   yy, 

To   fr-   d( f'i ,'• d 

No   food  ifi.ii'i:.a.:-'   other  than   tha^o r-i.etr<-d   by   th. 

Coran.ittoi;   ur:   Pood   An li r ivo;;  should   ro   ^e:e 

lío  solvent;-  >excvpt   thos,   ì 1:c.-»,   •;.,,    f ,.,,.,    -, \  f:h.v 

residues should   be   wi'ru:.   uLK.   It-it;      ;e e, ii.d^i. 

Toxi colobi cal   -ir-a-ra-    T.      . * 

ot!ìf   ;-'A0/;;}íi) Exp* rt 

i   bo  u:;oU   and  thoir 

ú.-; PAG Document... 






