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Etroduot;on

It is a paradox to observe that in oountries where malnutrition and,
in parti cular, protein deficiencies are prevalent huge fish catches are
processed into fish meal and exported to developed countries for animal
feeding. Equally discouraging is the fact that ample supplies of fresh
fish from the surrounding sea cannot find their way tc the diets of the
people even a few kilometers from tke seashore. The iack of adequate
handling, storage and iransport facilities for fresh fish account for this
unsatisfactory situat:,n in both cases. Food habite, taboos and low pur-
chasing power play their role also. The lack of fishing fleets and land-
ing fa:ilities, becsuse of scarcity of investment funds, limit the exploita-

tion of fish resources for human feeding,

The idea o developing a stable, easily transported and readily stored,
& well as a highly nutritive product from fresh fish certainly is not new.
Drying, salting, curing and fermenting have been approaches applied through
centuries, The concept of producing a product free of fish flavours and
lipids and possessing the nutritive characteristics of fresh fish is definite-
)y of more recent date.

Over the last two decades early studies by FAO and WHO drew attention
to the threat of the "protein gap”. Research and development uf the
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production of edible fish protein concenirates has been attracting
perhapes more time, energy and funds than any similar work for the
development and utilisation of edible proteins from semi-~conventional

and unconventional asourcss 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 Fish Pro-

tein Concentrate appears now to be accepted.

At the FAO Symposium on "The Significance of Fundamental Research on
the Utilieation of Fieh", Husum, May 1964, the following definition was
introduced: "Fi:h protein concentrate (FPC) is understood to include any
form of dried fish, inclucing fish meal, intended for human consumption.
Products which ars not concenirated, such as autolysates, containing all
the water of the original fish, are not congidered, except as raw materials

for further processing".

At the Hearinz on U.S.A., Fedaral Covernment's Research Programme on Fish
Protein Concentrate, Washington, D.C.. August 1964, the U.S. Bureau of
Commercial Fisheries defined FPC "ag any inexpensive, stable, wholesome
fishery product of high nutritive quality, hygienically prepared from fresh
fieh in which the protein and other nutrient materials are more concentrated
than they were in the criginal material. It was explained that "Th s
definition includes FPC products of varying characteristics ranging from
tasteless, odorless, light-colcured. 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 1967 (Title 21 - Food and
Drugs, Part 121 - Food Additives) it is stated that the food additive whole
fish protein concent ate "... is derived from wholesome hake and hake-like

species of figh, ha:iled expeditiously and under sanitary conditions in
accordance with gooi manufacturing practices recognised as proper for fish

that are used in other forms for human food".

At the Confersance on Fish Protein Concentrate, Ottawa, Canada, October
1967, FPC was defined as "an inexpensive, stable, wholesome fishery prrduct
of high nutritive qualities, prepared for human consumption from whole edible
fish by sanitary food processing methods".

In the U.S. Bureau of Commercial Fisheries draft specificationas for fish
protein concentrete (submitted in July 1967 for consideration by F‘AO/UNICEF/WHO
PAG) the produc'. was defined a8...."a stable, wholesome protein concentrate
of high nutritiva quality, prepared in mccordance with good commercial food
handling practi:: by solvent extraction of water and lipids from food grade
whole fish".

In general FPC can be defined as " edible products prepared from whole
edible species >f fish or edible parts of them and processed under wanitary
food processin; practices to increase the protein content beyond the protein
oontent level  f tie raw fish calculated on a dry weight bvasis™. It is
generally ase med that such a concentration is achisved by removal of the
lipids and wuter through solvent sxtraction, or by combined prepressing and
solvent extrasction, Other processes using enzymatic treatment might be con-
sidered whe- reaching the industrial production mcale.

Mutritive Value of FPC

The primary aim in processing raw fish into FPC is to retain at loast

the nutritive value of the fresh fieh, while concentirating its protein ocomtent.
It is obvious that solvent ertractior w.ll remove sll fat-soluble vitaming
along with the removal of the lipids. This loss is considered of second ury
imporiance. The importance of FPC in ite utilisation lies in ite high pro-
tein ocontent and high nutritional aad fupplesentary value of its protein.
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The determination of nutritional effectiveness of FPC, as for any
other protein source, is done by animal feeding studies as well ag by
clinical studies in humans. In animal feeding studies, values such ag
the Protein Efficiency Ratio (FER), Net Protein Utilization (NPU) and
Biologival Value (BV) ars the main indices for asgeseing the nutritional
effoctiveness of the protein. Ir. human feedin@;*e}ghearticular with grow-
ing children, nitrogen balance studies and body/a.nd height determinations
are the standard methods accep:.ed; serum albumin, plasma amino acid and

enzyme levels have heen proposad as useful criteria . (1)

When FAG, as early as 19,3, started explorirng the nutritional value of
fish flours (the term FPC had not yot been introduced) a wide fluctuation
of NPU and BV values were obgerved as shown in Table I. These wide dig-
crepancies accounted for the cifferent sources of raw material, but mostly
for the processing methods wh.ch were s.ill ai 8 stage of development and
graduval perfection. Thege determinations were conducted for r'a0 at the
Bovril Ltd. Laboratories by I'r. A, E. Bender. It should be noted that the
lower val.es correspond to fi.Hh meals and flours tested at the early stage
of the programme. These vaiues wére communicated to the interested manu—
facturers who were accordingly improving their techniques so that by 1978
the samples of FPC from sources the same as hefora displayed digestibility

at about Y5, NP1 ranges btetween t4 to &, and BY between {7 to 80, (2).

The available lysine, vecauae of tg importarice in Bupplementing the
proteins of the lysine—defi:,ent cereals, such as wheat and maize, and the
relative easiness for ,tsg determination by chemical procedures, is in
practice a very suitatle index for assessi "k the rutritive value of FPC,
Actually 1t correlates very satisfactorily with the PER and NP values.
The available lysine of carefully prucessed FP( 18, as a rule, very high,
(Taole II). The values ottained from sardine } C (1) appear to be higher
than those ottaired from hake FPU, but both are hign above the value .—
6.5 &'16 g N — sat as & minimum ty the FAO/WHO,UNICEF Protein Advigory
Group in 1557 and amended in 1961,

The FP supplementary value to the protein of lysine—deficient Ciets
bas been demonstrated by many investigators. Metta (4) reported that the
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PER values of most of the East-Indian type cereal diets were signifiocantly
improved at 3% fish flour supplementation., The Central Food Technological
Research Institute (CFTRI) of Mysore, India (5) compared the supplementary
value of fish flour-fortified with calciun and vitaming - to poor Indian
diets based on different cereals and millets at the levs] of 3% with that
of supplementation by skim milk powder at 7,54 providing the same amount
of protein. The results showed that in diats based on rice, wheat, jowar
(sorghum vulgare) and ragi (Elenaine covacans) fisbh flour promoted slightly
better growth than skim milk powder. Sreenivasan (6) found a good
supplementary value in cereal diets with figh flours, produced from ojl-
sardines at 2-37 level of supplementation. Kijk (9) has indicated that FPC
added to milled white rice at the 3% level increases its NPU from 64.1 to
85.9. Similar are the findings of Bressani (8) with lime-treated corn.

At 3% level the maximum PER was reached.  Although the higher levels of
FPC did not significantly improve the quality cf the protein, the rats
gained more weight because of the higher protein level in the diet,

In 1957 UNICEF in consultation with FA» arrangecd and financed g study
undertaken by the Food Technology Department of MIT . The purpose of this
was to assess the effects of processing variables upon the composition,
quality of protein and orgambptic characierigtics of the final FPC., Thig
investigation covered the processing methods available at that time. This
study was the percursor of the work undertaken later by the UyS. Bureau of
Commercial Fisheries and which resulted in developing the isopropanol

extraction process.

At the present time the &vailable processes, e.g. the Isopropancl process

of the Bureau of Commercial Fisheries, the modified Viobin process adopted
by the Alpine Marine Industries, the Astra process, the SONAFAP process and
the Halifax process, while utili ‘ing varying sources of fish, are able to
produce products displaying very satiefactory nutritional values, although
with differing organoleptic characteristics.

The FPC was evaluated in the treatmen’ of infantile malnutrition by
various investigators. Graham et .° (9) bcttle fed a group of under-
nourished infants with ani with~ . «wasllokor with a liquid preparation
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of wheat flour enriohed with 10% de-odourised fish flour (Viobin). This
test was compared with bottle feedings of a modified cow's milk prepara-
tion, and with a vegetable mixtire of high biologicai value. Similar
weight gains and nitrogen retentions suggested that this preparation might
well be a grod substitute for milk in the diet of infants and children,
Contrary to this, Srikantia and Gopalan (10) found that the same fish
flour (Viobin) administered to children suffering from kwashiorkor met with
poor acceptability and thu intake of the FP¢ wa wnsatisfactory in 15 out
of 33 children. The reason might be found in the fact that Graham used
modified cow's milk to initiate recovery, to stabilize body composition and
to obtain a sieady gain in weight. In the latter case, the children were
put on the FPC diet straight away without any preparation.

The SONKFAP FPC was tested in infant diets in a series of feeding
trials carried out by F. Tavill and A. Gonik at the Casablanca MCH Center
of the "Oeuvre de Secours aux Er antg" (11).  The trials were conducted
over a period of gix monthe (August 1966 - January 1967) on a test group
of 50 weaning infants (% -~ 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 FPC** divided into two meals served daily in the center
was the maximum acceptable amount in respeot 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 the control group. This was based or thu allowance laid down by the
U. S. National Research Council. No statistically significant differences
were found between the two groups in reepect of length and weight growth,
blood urea levels and morbidity pattern. This experience indicated that
FPC can make a significant contribution to the prevention of protein defi-

cienoy in weaning infants.

FPC made of oil-sardines, processed in a pilot plant at the Central
Food Technological Research Institute, Mysore, India was tested in vegetable
mixtures (25% FP() on boys of 6 - 12 years of age belonging to low income
population groups for a period of six months., (12). A highly signifiocant
inocrease in height, weight, red blood cell count and hesmoglobin level was
observed as compared with the control group.

% Ses Table II SONAFAP (4).
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Xholegoneness

The nutritive value of FPC, as of any other food, depends to a
great extent on its #holesomeness. The raw material used, %ﬂp handling
practices before, during and after pirooessing, the residues / solvents and
other processing aids used, the possible interaction of the fish flesh with

the solvents might influunce adversely the nutritive value and also might
Jeopard.ze its safety in use.

In the definition of FPC the certitude of edible fish or its edible
parte is stressed. It has been reported (14) that there are several large
groupe of fish in which the flesh is poimonous when eaten. It 18 quite
unlikely, however, that industrial production of FPC would have recourse to
resources o: poiscnous fish. For sheer economic reasons fish catches for
FPC cannot but depend on abundant schooling fish which definitely cannct be
mixed with poimonous fish since the latter live and thrive in entirely

different ecologic environment.

An inconvenience which might influence at least the colour of FPC
produced from whole sardines - like in Morocco - is the varying type of
content of the intestinal tract. The sardine canneries, for example, refuse
to accept sardines caught during the day as the.ir intestines are heav: ly
loaded with dark green plangton. These sardines are routed to the fish
meal plants. The differance in colour observed in the FPC of SONAFAP ex-
tracted by ethancl and 1sopropancl might well be attributed to the diff-
erence of the raw material as well as to the different extracting character-

istics of the two solvents.

The handling practices before extraction can definitel;y influence the
quality of the final product. Obviously refrigeration ie indicated from
the time of the catch until delivery to the IPC plant. Long delays at the
landing and ir 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 chromato;Taphy were found to be in
a state comparable to that of frying oil heated for several hours .(15).
This indicates that the oil Lad bee. at mome stage severely oxidizz=2. This

could have occurred before, A-~ing or after the extraction. Furthermcre,
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samples of the same FPC on gas-liquid chromatography produced several
peaks attributed to amines or mercaptans. This clearly suggested that
the raw fish — before extraction — had been subjected to bacterial
action. Apparently flavour re.ersion is apt to appear and, in fact, it
did. Perhaps the best approach to prevent this type of trouble is to
immerse the fresh fish upon landing or upon arrival at the plant in the

sclvent usod for extraction.

The selection of the type and origin of tLs solvent might influence
the wholesomeness of FPC. As a rule the use of chlorinated hydrocarbons
is avoided in the extraction of tood or feed products. Ethylene dichloride
(1,2<dichlorothane) exceptionally appears not to react subrtantially with
the constituents of the fish flesh. Actually, the Foud and Drug Administra-
tion of the U.5.A. is permitting the use of ethylene dichloride as a sclvent
for FPC, provided that the extraction is completed with supplementary
washings of the FPC with isopropanyl. However, the MIT investigation
mentioned earlier detected that meinionine was heavily reduced and Morrison
(16) found that both methionine anc histidine were probably affected Later
Muriro and Morrison (17) reported that they had isolated ochlorocholine
chloride, a reasonably toxic substan-e (LD50 of 500 mg/Kg) from FPC treated
wiilh 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 solventas suoh as n—hexane
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 potertial hazard.
FAO and WHO are now looking into this problem. In the context of its work
the Joint FAO/WHO Expert Committee on Food Additives is planninz to deal
with the problem during its next aession in June 1970, The Committee will
elaborate specifications for identity and purity and will proceed to the

toxicological evaluation of the solvents used in the extraction of lipids

from foods. Ultimately, it is expected to arrive at acceptable daily
intakes which are essential in establishing acceptable reasidue tolerances.
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The flavour reversion, often experienced with most FPC, is a

deterring factor in their ultimate utilization in human feeding. It

is claimed that FPC from isopropanol extracted red hake {lean fish)

did not display any flavour reversion, but FPC of menhaden (fatty fish)
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 epecies and not neces-

sarily to one of residual amines.

The use of hot solvents, such as 1sopropanol and even n-hexane
combined with the steam-stripping with super-heated steam renders at
the outlet of the extraction vessel a product practically free c¢f micro-
g biological load. Samples of FPC, withdrawn agseptically from the extrac-
! tion vessel of the Agadir FPC plant during i1te early trial runs displayed
& total plate count of less than 10 per gram. It 18 after this point
during the transportation, grinding, sieving and packing that microbial
contamination might occur. Sanitary conveyors, milling, si1eving and
packing equipment and materials as well as sanitary maintsnance are
essential in preventing microbial contaminmtion 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 Ypps Dersone
between fifteen and sixty-years cf age showed high incidence of mottled
enamal of the teeth and of osteosclerosis{19). The Twenty-Second World Health
Assembly, based on the report of the Director-lensral of WHU (20) requested
that '"continuing research be encouraged into the etiology of dental caries,
the flucride 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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Pieh Protein Conocentrates Shov differing degrees of fluorine ocoatent,
In Table IT it {8 shown that sardine-FPC from Agadir had fluorine content
of 200 ppm and in one cese IC pre. The difference nannot ‘e erplained
oasily and therefore further investigati{one are essertia]. if the toleremce
ostablished by the Food and Irug Mainistration et tne ievel of 106 pum (21)
bas to be accepted then the FPC of SONAPAP rune into great troudles. OFf
oourse, with effi-tent ssparstion of the bones the fluorine content sight b
oonsiderariy reduced.

Utilisation of FPC ip husan foeding

Among the various factors which influence the extent of the utilisation
of FPC the most important onee Sppear to be the texture, the organcleptic
charesteristi~e ard the rost.

In general soivent extracted FrCe display a Eritty texture that i
detectable (r the mouth even after fimn grinding. In terms of funotional
characteristics, FPC 4 quite neutral with no binding and very low dispersi-
bility qualities. Increased pH improvee the dispersibility and promotes ite
solubility which becomes practically complete at pH1Co, Work conducted at
NIT on behalf of the Bureau of ‘ommercial Fisheries displayed the improved
characteristics of such a modified Mo, A terturized product in admizture
with soy protein isolate was produced with smocth “onsistsnc; and good tensile
strength. Such a treatment, however, mixht increase the cost of FPC nigh
above the coet of norma] P, However, sucnh modified oo rould be used in
milk-like products for large consumer groups probably at comparable or even
lower cost than similar products now being introduced in the Western but
also in other markets (Hongkong, Srasil, Singapore).

The lack of binding qualities, unless some binding addition ig used,
limits the usefulness of introducing FPC i pasta products. FAO has con-
ducted some work with the Morocco FPC at the BRraibanti Technical Laboratory
in Parma, Italy. Spaghetti and other pasta products, where the water after
boiling is discarded, lost some 20-301 of the FP. sdded to the wheat flour.
By modifying tne cooking method we ware able to bring this loss down to 5%,
but instructing the consumer to changs his food preparation habits is not an

oasy or gratifying task.




<11 -

Beloe (22) reperted that "st 7% and more FPC he quality of bwreed,
D ¥e know 1%, {» decreased. Colour, taste, volume and strecturs are
dotrimental ly affected”. The ohearvation 7ualified uy the statemuat

"as we mow (t” wmight he underiatls. However, the treed 88 known in

Berih American ~cuniries has iittie in Tt wilh the read s 1t is sade

iR countries whare wead s ihe staple fod, [ refear ts the tl.at hreads

a8 baladi in .A.R., ‘amoor ,r irm;, chapetis ir [ndim and ail the thin

flat breads which eesentiaily ~onsiet ;f wheat flour, salt and water with

littie or no yeast et ali. Terture, rolour and volume in these tresds

are hardiy affected, Ani here PP might find eamy appilratioe if zb;m‘
probleme f flavour and ~oet 4o not congt; tute inmiperasie hurdlies. e
exparisnce we had in Morocco with the leavened ; .ral ‘real, the addition
of M of partiy deodourised and partly defattes ' |.°4 ilpide ! M was
practically acceptatle hy the nonsumers aa .~e fishy ‘lavour was hardly

roticeat:le, ™e drawback howwie: remained tha' . f the added ~net, In

most developing countries and ever 1 ~vuntries in advas ed s'ase of develop-
oent where hread is an sesential part of the diet, the prine of nreed is o
satter of serious economi«, so-ial and also of politisel concern. The
policy of governmerts tends to ateord any added cost by subsiiies or other-
wise rather than to increass the uri e of hread. Ever, at ¥ leve]l of
eddition to bread, at the price of 4° '.3. ocents per pound, the price of
tread aight increase as wuch as 1'-%.  Such an increase, if applied,

would have serious sc-ial end political Feparcussions. Or. the other nand

governmerts appear very reluctant to increase the hurden of subsidies.

Disregqarding the coet factor, PPC can find its way into staple foods and

national 4iets in developing sountries with, as repeatedly saphasised, spectacular

nutritional results. dour and taste can easily be masked either by eymthetio

or natural flavourings and sp.cee which consist part of the nutritional pattern
in developing or developed nountries. The introduction of PPC into family

foods or in protein food mixtures for infants and young children poses a

The ideal method of use i{s for the housewife or
the mother to mix the PPC with the traditional constituent of the family
diet or the infant food preparation.

number of protleme (1),

This might be feasible in sophisticated
societies, but the experience with MPC in U.5.4., where PPC can be sold only

in 1 1b. packages shows the impracticability of the approach. In developing
countries a long and diffioult education campaign is necessary to teach
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sothers in low-inoome population groups to do it. Instruction is necessary
conoerning both the nutritional value of the FPC and the preparation of a
aixture aocording to a formula. The use of too much or too little FRC
will defeat the purpose of the aupplementation.

The preparation of baby food in maternal and child health (MCH) centers
or in hospitals does not pose problems if those who are responsible for runn-—
ing them understand the value of FPC.  As o matter of fact, the centers orfer
useful opportunities for teaching mothers the importance of protein supplo-

sentation .f the traditional staple weaning food.

Experience to date has whown that ready-mixed infant food, in small
packages conteining enough tor 1 to 3 days, will be readily accepted by
mothers. Price is, of course, a critical factor, The success of an intro-
ductory campaign will depend préamarily on ad justing the price as closely as
possitle to the purcriasing powar of ‘he gector of the population in need of
this food. Hoepitals and MCH centerr can make uses ol infant focd mixtures packed

in large containers which substantially reduces :he cost of the product.

The introduction of FPC into ingtitutional feedins rrogrammes (i.0.
organized feading of groups such as in schools, industriaj canteens, MCH
centers, hospitals, orphanages, prisons, public works programaes, army)
presents one main prohlem: +o convince the peopls who are respeusibhle of
ite ntIivive value and of the economic importance of its use, The develop~
ment of redices is a minor protlem that can be sasily molved with gome
imagination on the part of the nutritionist in chaxrge of the preparation
of the menus .
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Quality Control of FPC

At the outset of the protein food programme of FAO, 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 whclesomeness of the various protein concentrates became

quite obvious. The first '"Tentative Specifications for Solvent Extracted

Fish Flour - Defatted and Ne-Odourized" were prepared by FAO and reviewed

by the PAG in 1937, Thege were revised by a working group during the FAO

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

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

PAG, at its 19¢” meeting in Home agreed that these specificatinns (Annex A)

could be applied tentatively w.th the amendment that the fat content of Produot A

be revised to P.5%, a8 at that time the available processes were not able to

reduce the "solvent extraction" below 2.5% and oonsequently no FPC completely
devodourized and defatted was available.

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

Fisheries the 1.,S.A. Food and Drug Administration issued a '"food additive regulation

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

however, is restricied to FPC from hake and hake-like spscies. lavertheless, it

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

not covered by the PA7 tentative specifications, such as: residues of solvents,

fluoride content and minimum radiation for heat treatment.

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

various solvents, various species of fish and consequently producing final

producis of various characteristics, PAC has requested FAO to prepare “'Tantative

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

draft, coneidered by the PAG during its 1969 meeting is attached as Annex B. to

this paper. Commente and suggestions for sompleting 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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PANLE I, NUTLITIVE FISE MBALS AND ppo **
*\M

Crude
Protein  Minerels Lipa,
Baw material (%) (%) (%) ¥.P.U, Digestiviliey 3.v
Lean figh 70.2 24.8 0.3 49 9 33
Cod 74.9 22,6 0.1 65 95 69
Cod fillets 89.1 4.4 0.2 64 ” 67
Herring 87.0 R | 0.3 14 9 b4
Lean figh 15.2 13,5 0.3 13 93 T
Lean figh 64.7 24.8 1.2 A | 82
Lean figsh N.3 24.8 1.2 11 % 80
Fatty figh 72.7 2.2 0.1 29 81 36
Fatty figh 73.4 20.5 0.1 n (<] o
Patty figh 66.6 2.0 0.1 42 n »
Semi-lean fiah 19.4 19.4 0.1 67 9% n
S8ewi-lean fimh T4.7 19.4 0.2 55 96 58
Horring 83.0 10.4 0.6 56 94 60
Sardines 81,8 9.6 0.5 LY 95 T4
Qutted haddoox 13.6 19,0 0.2 69 b o] 13 )
¥hole c0é .1 2.6 0.2 67 9 n
Cod 78.17 14.9 0.3 64 b ] 67




- 1% -

* Kotsture

Crude Protein
Nt 6,29)

Liplds
Ash
Ce

| 4

lysine Avail-
sdle (g/16g W)

P.E'ﬁ’
(.

{Cemein 2.50)
N.PLU,

Pluorine

9.4

13
200 ppm.

9.0
80.9

1.8
1).0

9.0)

12
200 ppm.

6.54 4.63 6.9 4.4 4.5
87.98 84.51 88.0 11.7 8%.0
0.54 0. 0.% 0.22 0.1)
7.“ 12.52 500 170‘ Iquv
- - - 4.8 9
- - - 2.9 .79
9.29 .n 9.3 1.3% 8.18
- - 2.%) <. 47 2.74

- - Lod 7902 -

1/ S3ee Ref. } - FPC fror beneadad and eviscerated sardines, %a’i, Morcoco (TWO)
2/ Beheaded a4 #vis-erated sardines, Agndir, Rorocoo (BUK)
3/ Whole sardines, Agadir, Marocno AP

4; S5e0 Hef,l.

- PP fr.m tensaded and eviscerated sardines, Agadir, Moroooo (ncr)

5/ Ses Ref.1} - wWhule sagaines from Morocco, processed to FPC by th. BCF

&/ 3e¢ Ref.l} - FPC from hake,

sverags value for 1C samples processed by the ICP,
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Tentative Specifircatione for 'ich Protein Concentrate

A Working Party wa: set ap by femmittee ot the lrnternational leeting

or Tigh Meal v coreiocr further the sreciticaticorn: ard ethads of analv.is

for fish protearn o ncentrate, Tetatted, ieotori ced products ) were considered

geparatei 'ron oror-aetat el ron-dec loriced Craineto Ui,
“he Vork i Party corsidered these 1t from the following standpointa:
1) raw materiai; J) processingy 3 product gpcclfications and 4) analytical

methodyu,

l. Haw "aterials: o nh types ol fish protein concerntrate (1 and %) may be
prepared from the sire material. The lYorkir- I'wrty telt that this material
need rot bLe cortined to fisgh flesh, but conld include whole tish, dehended
and dégutted fdiah, or filleting waste ol suitanie types In o all cases, it
ghceuld ‘e v 2 cordition it fer furern conert Lo,

2, Processire:  The Vipkives Party Felt 1Y dndesteatle te specity in detuil

the processiry methons which ~ould te ged Pop cither 4 cr o, However, sani-
tary precwvitlons apdanarils apelied dn procacinge e fond sast e ohiserved

in the hardiir. of the st fron ~ateh to end of prosessinr,

3 Produ.t Jrecifioations:s Che Horkines Vapty concidered the {ollowing

criteria as inportant o specitiecntions for tich vroteln concentrate and
present these —ymrecticn: for pogsitle Incorporation into any specifications

eventuall, drawre .

a) Proteirn "lix 6.09)

Product A Product B

Protein —ourtert minimun 79 minimun AY
R )b

Pepsin digestirility minimam 97 L mindmues 92
Available lyvire milrilmas fgy ﬁ minimun .S 4

of th pretein of *the protein
t) Moisture caximun e maximur 10
c) Solvent extractives * paximun Coe 7 maximim 10

extruv tad ty ethanol extracted by nexane

cr chlopoform:
':iethrm./;

d) chloride SRS SR ) YUY L
O ——— A——

—

® The WHD/ei o/ 1T vratelrn Advaioory rour -t deres e tentative
specifi aticrns ot thelr meeting or T Doy ang oo ctet triet thils point
should read 2o Collows:

I oo %s EUNER AN

c) Fat onternt TaXlnualt o, %
extrynte !l o7 ethano)
or chiovrofnr.: metharnol




Product A Product R

e) Silica maximum 0.5 mayimum 0,9 7

pwilmiugiol
f)  Colour: Product A shoull be no dapror than lirsht or ;'rey tan and ordina-
ry tread baked with one nart »f 1t and 11 parts of srdinar: flour chould not
chow appreciable darkening.,

Product = will chow 2 wide rangse of colaur accordines to raw miterial and,
rrovides the nipgrent o natural, 1t 1e unotectiond Le. Torkenings fdue to
overheating will rive 1 prodiict with lower dleortltility cond eailatle ly=1ine

feading tro vdtomitie projection, ience 10 1w not e cessary Yo snecify colour,

) cdor st Dactes Product 4 ehosld have noomore than v teint fish odoer and

taste ant whero raked 1n orend ag descerited ab ove shold have o ietectable odor
or taste,

Yo specifioation can he made for Product - Slnre 11 will show - wide
range of odors and fiavours,

h)  Btoryre starilitys Product 4, after & smorine stopracee at temparature pre—

N R N . L, ; ISRV
valline in the ares o0 intenced ase, ot ot exceedins ioo b VA0, and

when packed ' metal cont o iners or in polvetn shovld rhow no

spollage w oudred Ly the derelopment of ofy sl rrowthy produc-
tior or toxi o awines (histaminen Lyrulne by ar by detericreiorn 1r protein
Puality ac chowr ot dises 101 lite o md avalloalle lyeine ool e Pelow the spe-

~1PLe minima.

In Prow.or o) the requirenents ure the coene ex crtothet s cpecification
18 noseible fop the feveloprent of off=1! oonp,
i) bacteriolomr s Produet o oghonid ve tree of Sli, admorelig ang

pathogenic wrioriier, an ) narn o teba] Eacrorinal ol ot o L

:)(\(' I8! per T LI G

For Prodiet ©) the sane requirenents choo o aloo

Salmonell't! i thore1e aneroiea, e FNrK It Uarty wore pabie ta greae

o ndesiruie Lpper Limit for total Lacterlal plete oot e fert thqt by

b

proper wttention ' oprocscsingr it cngld be 2eDt cornsideratly terow that normally

fcngn'i L ek menl o1 il fewilne g1, 9 0x

4. DR
g Saferve o tives, rreseratives or solvent perid.es shouli te present

1n Frodu: * |\, Safety tootc onoat leaes

wne species of anamal should be done

according to *he reyiirenents of Lhe ppropriite official agency of the coun-

try where ‘he product is to be .sed.




Product B should coatain no solvent residues and no substances such as
anti-cxidants, colourirs watters or filvourings shoulc be 1dded unless per-

mitted ty ihe Consuming country, Safety tapte

with anim.ls are required as
with Product A,
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TENTATIVE SUITEL Lo T S AT TTOULY o U LETRATE TOR R UL ONBUPTIOW
I. Ppoduc Twe gy e
“*‘—m — > -

o Togr
1 MLt sroteln arcentyate L) gpe proiucts prepared fron whole
} f1sh o0 Tt e olwhi ol pare baen processe aeires sonitary food
i processin . e ol Gt LR a0t eln contenr tayvond the
i norral tovel c5 s vewr o ab T S TN TT Y v=welint Laeig,
2o Typu o0 tver ot ey e
! -
1 .'1) Tyoeo Lo e ’ I SRR A E R S SR FRINRE P LR R PP T proicct, white
I P Lo N B S A P SN [ORER I
b) Tore s - P Pl il prt Ly dendouri sed product
yellow <o oopev o0, car.
II. Gulaelin - R AR oot
1, A 2T T e e el Cron sy f1ah tpecier or partg
therenr 0 0o revrptiorn,  "he o miality of the raw material
nd o il re o e g e 0 g, SOl Rt Tt fusne waed fep
L/
fresh el e o oy et L2
Betove preca drg *he 1ic . vy b Preserveds whele o or o eround {orm
by menns o0 enunp s chliihnes freegzing or vvodmmersiorn in the
: SOLVELT oot Yoo x ot g . Tiih [or processlnee into VI ahonld
cont1nm v L oroLm oot piad,
2. f_ro\.'m;fii‘:._.n_ : s sy repnred By oexXtract 1o, water nd tipid~ fron
the fish morog-t {0 o R T R NI (R EATE BT TR S e opera-
tion “uce corrict oo Ld v ean frowd processing praet e propogsed
/
by fhac oder Comnicoiae o Wond Hy,roen a-*-/
3¢ Pack s - a0 e e wh1 hi moarantec protection
—_—
of the an D ce tan the wpt v p LTy molotire ownd lioht oo
well -« ARV ST A O S S R T PR
4. Stor'i,-}_ - heorher e IDICEE TS o e el thol sipoet ef'fect of
het L av ey o Coq e, wenuale o preovent, infeatation,
POodert 0wk o coatening tion 1 tho nrpoauct.,
l/ IThe oie ot vt Poo Treon Pieh™ WV Siahery Report Mo, 74, Home,
L1969 eovila b s e fap o1 e,

) 2/

0

Joint "AG/WHo booag O
Hygiene, 0.0/10p

Fenwi Lo

bome

Y

iy Cproprramte - Senertl Princi

pires

bl

pies of Tood




ITT. Quality Suideline. for finiched products

l. DProxiszte Compouition:

Lope lyne s i:ethod of inalysisg

Moisture LI O nOlonore AOAC LD el = 18,006

thoan L : tha 1o ,z) ’
)

Ilipidr“ no’ TNy vt e bals S 11 ) f‘x‘.. _ 2(_"?\ }‘7
than Thaat Y

“rotein not less not ieen ATAC, 10 ed. - 2.04
; po Chn 7%
than 77 thon 7Y

Total agh net o niore L0T OTe ANC, 10 ed, - 18,008

Ash (acid inscluble) net nore "ot sere A0, 10 ed. - 12,007

than . than U,
rluorine rot e notomore ABNC, 16 eds - 24,029
(a: ) tren L0 ppm than oo ppa

e Available lysire ret Lows thar oy 7 K.J. Carpenter (196C)
" protein Biochem., J, 77.604

3- Soivent révlor,

"othod of .nalysis

Leoprop -l leonel not wore fhan 250 ppm to be determined
Bthylene dichioride not wore than 5 onpm to ke detormired
Ethanol to he determird to Lo determirerd
Hoxne e be decernined te be deterrinag
Other O te dorerminen Lo be determingd

de  Orpwnolopt Lo ipiptopiars

1) oy A kel e s pe L faint odour and taste when
MOTobero with coliing e 1o in 1 closed containor:

b)Y vee o~ o CpecLfiont o tan te setablicked forp Ty Togince these
Profducio uile beve i o e of ade g qn Flovours,

5§, Stability

A) Tyoe § - o0 ) sbow ne SPOLLLST AP ndverse chantes ag Judged by the
developre ot af Tluvorrs v adoure orp Yy ceterisration in protein
qQuielity wher stores Looomoistare vapoue proct Doerkwring material
for & omonthe -+ 30 (g7

Joe

b) Type bosbedl sbow s reroriertron o the proteir guility whern stored

. . . . . . ; o)
L v meleture vanour nroot packaging materil for 6 months a2t 40°C
¢

(1047 7).




Microbiolomicil exmin-tion

The following

tomturive requirements ire used by the Central Institute
for Mutrition ot e

(AR}

Cesenrch, N

y inoexamining the protein food

mixture o ovilos o yd e ke s e SO/ INTORR Tty e
+

J [

LAERIES A HAMTEN

Groups & peopin

Total acroocr o s RS LTy Poochbana et a0,
(inelulin: cooq o | T

YooY oAy, . [
’\A}),’f [ROAFEI S l":»l.

Total unacrobic cow

—

1 less thon 1o ’/R Cosscl o Pecrone
(},){"}) :'\.pna Ih.." °
Pratowr Lidle, L6,14)
N wn Sy
less thur 13/g sourel et al, o Hibhe)

Libors Procty, 11,109

flould gpores

Yensts 1:

Pifferentiil entcrobuct CTLOZTMING

Enterclbacteriaccae tbsent in 10 g Mossel ot a1, (1963)

Je Appl. Bactericl,,
26, 444

w 011 y o B -y RPNV . _ ¢ 5y

L. coll absent in 10 g nellenzie ¢ ond (1945 )
Jo Tune D 1corabiol o
L1

Salmonelly absent in 20 g Hobbe (1067)

nn, Inst, Pagtour

1
I’M! ficl

Ty be decided

Sulphite-reducing Clostridia less then 1()"'/9:

Clostridiiug periringens luss thnn 1O /g To o decided
Laneceficly prawp M, R

. oy - .
streptocne-y less than 10 /;r To be deeided

Staphylocorcus 4o reus absent in (0 g Ginlitta

W Cantorni
(196€) J. Appl.
Hretorinl e, Sy 5N
]
Baciuilus corous lees thian 10° /- TOobe doeq i)

H

7. S-'lf&,’t‘z'
Ne foed adiitives other than L F

N \ . ., Sy s )
tose cloapod by b Taint FAO/WHG Bxpert

Comnittee o "ood Ad Lrives chould te wosos

.
Jo solverts cxoopt thooo Tieto opo - Citon ) shotld be uson wd thoeir
residucs should Lo withnin “re bieats el ob A4,

Toxicologicnl mie v b AT

*r: PAG Document,.,









