AGENCY FOR INTERNATIONAL DEVELOPMENT FOR AID USE,ONLY
WASHING TON, D. C. 20823 b lz ‘; ) 3 7
BIBLIOGRAPHIC INPUT SHEET :
-]
Ay DRIMARY ‘
1, SUIIECT Agriculture AQ10-9800-G516

. CLASSl- B, SECONDARY '
FICATION Food processing=-Fish and marine products=-Chile

2'. TITLE AND SUBTITLE
Quintero fish protein concentrate: protein quality and use in foods

3, AUTHORIS) . s .
Yanez,Enrique; Barja,Ita; Monckeberg,Fernando; Maccioni,Alejandro; Donoso,Gonzalo

4, DOCUMENT DATE 5. NUMBER OF PAGES 6. ARC NUMBER
1967 7p, ARC 6640 1160Y22
7. REFERENCE ORGANIZATION NAME AND ADDRESS
Calif.==Davis
8, SUPPLEMENTARY NOTES (Sponsoting Organization, Publishers, Availabllity)
(In Food technology,v.2l,p 1604-1610)
9. ABSTRACT
10, CONTROL NUMBER 11, PRICE OF DOCUMENT
PN=AAC-311
12, DESCRIPTORS 13, PROJECT NUMBER
Chile

14, CONTRACT NUMBER

Fish protein concentrates
CSD-1587 Res.

Product development

Quintero,Chile? 18, TYPE OF DOCUMENT

AID 8901 {4¢74)

A\



®w4 o, Y
./,-,,PN‘/‘MC 31

»
'-.
=
=
0
G
1.
A
*
§
\‘\
o=
-P
i
(;\
D]
.»‘
o
LY
,‘

continuing in llu‘s issue;

et

t]’mo I3 Tm Protein Concent

te story

6. Quiniero I'ish Protein Concentrale:
Prolein Quality and Use in Foods

ENRIQUE YANEZ, ITA BARJA, FERNANDO MONCKEBERG,
ALEJARDRO MACCIGNI and GONZALO DONOSO

ABOUT THIS SCRIES

[0 Continuing a series—-previous installments
appeared in 1967 issuecs of 'ood 'Pechnology as
follows: Parts 1-3, July, p. 70; Part 1, Aug.,
p. 56; Part 5, Scpt., p. 70. [} The scries will
continue in a future issue.

n THE MANUFACTURE of Fish Protein Concentrate is

Manufacturing Process

TUE PLANT AT Quintcro consists of a horizontal stoum-
jacketed air-swept raw fsh debydralor; o bovizontal
steam-jucketed rotary extractor with integral cloth filters
and the necessaty cerncctions for vacuum, solvert flow
and steam strippingr; o sulvent recovery and storage Sy's-
tem; & hammer mill for the dehydrated meal; and a
hammer mill, flour sieve and bapping wrangement for
the deodorized product (cee Fig, 1),

Raw fish ir chopped and tlen dried in a steam-jacketed
horizontal vessel. Dhrying: temperature rancves frem 70-
100°C and is controlled by adjusting the rate of air circa.
Iation. Jt takes aboul six hours to dvy a twe-ton bateh,
which yields albout 400 Ly of diied meal containing 57

particularly suited to conditions existing in Chile. An moisture. The meal is then ground to pass threugh
abundance of raw material available there is one decided Ws” mesh scereen.

advantage, and lysine-vich FPC is especially suited for
enrichmeut of lysine-deficient products from wheat (a

“staple in Chile).

In 1056 the government of Chile, with the financial and
technical assistance of UNICEF, established a pilot plant
at Quintero for production of defatted, deodurized FI'C
suitable for children, This plant is now able to manufac-
ture annually 300 tons of FPC from the local hake,
Merluecius gayi.

Defatling and decdorizing of the pround meal is accora-
plished by solvent extraction in a jacketed rotary extrac-
tor. Six to eight successive washings ave made; initinlly
hexane and cthanol wias used, later only 03¢ ethanal,
The unit has a total volumetric capacity of 4500 L and is
equipped for use with either hexane or ethanol, er both.

The solvent is removed and recovered fivst by draining
the cake, and then by agitation and heating under vacuum.
Residual solvent is removed completely by viacuun steam

&

-] &

Fia. 1. Partial flow sheet of the Quirnt:ro plert. § a
1. Air heater; 2. dehydratar; 3. extractor; 4. ham- 9|,
mer mill, ol¢
“lg
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««. the FPC story [ part 6

distillation. The temperature during this operation does

not exceed 80°C,

. The dried extracted product is finished by grinding and
sieving to give a powder passing 144” mesh screen.

This powder is of very light tan color, practically odor-
less and tasteless. The yield is about one-seventh the
weight of the fresh starting material. Hexane in the
miscella is recovered by distillation and condensation, fol-
lowed by gravity scparation of entrained water, Ethanol

is recovered from the miscella by simple distillation, fol-:

lowed by standardization to pH 5 with hydrechloric acid
and rectification to 955¢ by volume (Allen, 1963).

Chemical Composition and Protein Quality

THE coMPoSITION of the kake used in the manufacture
of FPC is quite variable, especially in its fat content
(Table 1). This might be important in the intensity of
the treatinent necessary to reduce the fat content below
the maxitaum amount permitted,

The chemical composition of different Latches of Quin-
tero FPC is given in Table 2. Shown for comparison is
the composition of a similar product manufuctured in the
United Stutes (Viobin Co.). The protein content of the
samples is uniformly high (over 737¢), the fat content is
very low, and water is prezent in amounts compatible with
good storare propertics,

The protein quality of different batehes of FPC was
determined in rat feeding studics s net protein utilization
(NPU) nccording to the method of Miller and Bender
(19055) in dicts containing FI'C at the 1047 protein level
The protein quality wus good (Table 3), comparing well
with values obtained in our laboratory for casein at a
similar concentration (nmber of assays 10, average 71.3,
standard deviation 2.6, mecan error 0.8). NPU values for
FPC after months of storage under somewha! unfavor-
able conditivns (paper bapgs, room temperature, ware-
house ndjacent to seashore) corresponded to those of a
protein of jood quatity. Such was the case with buteh
FI-A 23 (Table 3) which was assayed more than two
years after the date of manufacture.

The nubitional properties of proteins can be damaged
through heut treatiment or solvent extraction proccdures
(Morrison ¢l al, 1962), especiadly in regard to the bio-
logrical availability of lIysine and sulfur-bearing amino
acids (Mortizen et ol, 1063), Mill:r (1636) has reported
that methiwnine has been shown to be the limiting acid
in fish meals of different origins. The por sibility that
lysine or methionine becomes the limiting amino acid in
FPC wus investigated by adding these amino acids to two
different batches of the product.

Table 4 shows that NPU was incrcased by adding
methionine, bhut not by adding lysine. The results can he
lntcxpxotul in the sense thut, for the rat, sulfur-cont: lining
amine acids wre the ones that limit the Liological \aluc
of the Quintero FPC.

The conscivation of a hiph content of biologically avail-
able lysine s important even when it is not the limiting
amino acid. Such is the case for fish protein, where the
excess lysine -if biclogically available--can bLe of value
when fish preducts are added to Iysize-deficient diets,

Lysine availability is alvo a meazure of the intens ity of
heat treatment experienced by a protein umu trate dur-
ing its manufacture (Carpenter, 1058), Talle 3 (Tast col-
umn) shows the “availible lysine” coutent of diiferent
batches of FI'C, determined by the chemieal method of
Carpenter (1000), Ilecent reports, however, have shovn
that this amino acid may not be the only one that is
altered (Donoso ot al, 1062),

Table 1. Chemical composition® of dried hake (Merluccius gay,

Sample Ash Fat Peoteln®
Quintero 1 15.6 77 73.4
Quintero 2 18.4 8.5 73,2
Quintero 3 1307 14.8 70.1
Santiago 1¢ 18.3 6.3 74.8
Santiago 2°¢ 16.7 LA 750
San Antonio 1 12.2 26.6 61.2
San Antonio 2 19.1 9.2 73.3
San Antonio 3 13.7 15.7 691

. g/IOO p d!y matier,
N x

. Evhccmcd

Table 2. Chemical composition of Chilcan (Quintero) FPC
(g/100 g).*

Balch? H,0 Ash Fat Protein
FF-HA.7 5.9 16.5 0.2 76.4
FF-HA-Q 8.2 14,9 0.2 76.2
FF-HA-10 8.3 16.3 0.2 747
FF-HA-19 7.1 ' 17.2 0.2 73.8
FF-HA-20 8.4 17.3 0.2 73.9
FF-A-8 6.7 14.9 03 78.1
FF-A-12 9.4 141 0.2 76.)
FF-A-13 77 18.5 0.2 72.8
FF-A-14 6.3 16.6 0.2 768
FF-A.15 6.4 13.9 0.1 74.2
FF-A.16 6.4 19.0 0.1 74.)
FF.A-22 6.4 15.9 0.2 76.6
FF.A-23 7.1 1.0 0.2 81.6
Viobin 5.6 209 0.1 7.9

¢ Determined by AOAC methods.
Y HA = hexane- and cthanolexiracted; A = ethancl-extracted.

Table 3. Net protein utilization® and “available” lysine (A.L)®
of Quintero FPC,

Batch NPUs ALY
FF-HA-O 66.9 8.4
FF-HA-10 679 -
FF-HA-19 - 9.5
FF-HA-20 - 8.4
FF-A-8 64.3 8.3
FF-A-11 70.7 8.5
FF-A-16 - 8.8
FF-A-23 63.5 8.4
Viobin 69.2 8.7

8 Net protein ufifization operative a1 10%% protein calaries,
® Available lysine (/100 g ¢rude protein).

Table 4, Effect o amino acid supplementation on NPU® values
of Quintero FPC,

NPY
.—N“—-.{-E-S."—'*_--l HO 3% Dl-

Batch Control L ly\(na Mo!lnon!no
FFHA9 66.9 66.2 707
FF-HA0 67.9 61.3 70.2

B NLY monatiin cail earian. mmsnsbion o NAM . mr Ty T T
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To judge the importance of heat treatment on the pro-
tein quality of hake, two batches of fish (whole, 500 g per
batch) were subjected in the laboratory to three dlﬂ‘oxent
methods of drying: frecze-drying; oven drying for G hr
at 105°C, and at 200°C,

Table b shows the values for availuble Iysine and NPU
(1077 level) of these products. It is surprising to see that
the NPU of the freeze-dried materials is quite similar to
that of the 1053°C oven-dried products. Available lysine
was lost in these preparations, which is not reflected in
their NI'U values. This could b expeeted to occur in a
protein that is limited by its sulfur-bearing amino acids
rather than by lysine. More in line with expectations, the
intensely heated preparations (200°C) lost considerable
protein quality and availuble lysine.

Availuble lysine is of the same order in the different
batehes of Quintery FIC as in the frecze-driced laboratory
preparations (Tables 3, 5). This could Le interpreted to
mean that the protein damage in the industrial product
is slight.

Growth and Toxicity Studies

Animal tests, The toxicity of Quintero FPC was inves-
tigated by Allison ef al. in 1957, They found no evidence
of tuxicity of FI'C for rats fed dicts containing 5. to
257 of the product. However, the material used in those
tests was of an experimental pature: the fisk had been
dried by o process no longer in use, then sent to Perlin
for deodorization by extraction with heptane and ethanol
according to the procedure of Dabach (Yianez et al, 1061).

In our studics, a gproup of 35 (18 male, 17 female)
weanling albino rids were fed a diet containing 21, FPC
(batch FF-A-23) for 11 weeks., Their growth perforimance
and general aspeet proved similar to thoze of a rroup of
animals that :eceived a diet contuinin 240 cascin, His-
tology of liver and kiduey was normud,

A small number of rats were fed o diet umlmnn[,
30%: FPC (bateh FF-HASIY) for three generations. Fach
generation consisted of three male and three female rats
(18 total) that received the FPC diet from we: ining. The
first gencration was sacrificed at 20 weeks of age, the
second generation at 42 weeks, and the third freneration
at 25 weceks.

Growth of the rats was compurable to that shown by
a similar group of animals that received a commercial rat
food. Both proups looked lively and behaved normally,
and their coat was always in good condition. No special
pathological signs appeared in any of the animals, and
no abnormalities were recorded in the macroscopic post-
mortem examination. The histology of liver and kidney

Table 5. Mei protein utilization and “available lysine (A.L) of
hake (Merluccius gayd dried at different temperatures llabora-
'ory prcparanon)

NPU Al

Samplc 1
freeze-dricd 630 7.9
Dried at 105°C 66 4 6.7
Dried at 200°C 17.2 08

Sample 2
Freeze-dried 651 8.4
Dried at 105°C 65.2 8.2
Dricd at 206°C 319 LR

s q/ICO ] cn.ab pvcum
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in the 18 ruts examined was normal and comparable to
that of ‘the animals on the commercial rat food.

Tests with infants. The lack of toxicity in tests with
rats permitted us to try FP'C as the only svurce of protein
in feeding a group of five human infauts three to five
months old. The bubies received a formula containing
22.5%¢ in water of the following preparation (g per 100 g):
FPC 15, butter 12, maize starch 17, sucrose 18, lactose 35,
mineral and vitamin supplement 3. The formula was
autoclaved and fed to the infants in the quantity of 150 ml
per kg of weight.

The increase in weight over the two months of obser-
vation was 25 ¢ per day, which can he considered satis-
factory for children of this age. A comparable group of
children was treated in the same way—but with Viohin
FPC as the source of protein—-with results entirely simi-
lar to thuse related above. These trials are definite proof
of the goud quality of the protein in FPC,

FI'C as TPoud Additive

IN THE AvDITION of FPC to foudstuffs, two questions
have primarily cuncerned us:

a) how does added FPC affect food acceptability ? and

b) what is the protein value of the product, once
enriched ?

Chile is a wheat-caling country. Surveys show (Balles-
ter ef al., 1962) that at least 367 of the total ecalories and
29%¢ to 3870 of the protein of Chilean dicts are derived
from cereal products, The most impertant of these are:
bread flour (807 extraction); pmboiled wheat (lrigo
mote); flour and scmolina pastes (noodles, spaghetiis,
soups, pastas, ele.); rvousted whole-wheat meal (harina
tostada); lime treated cooked wheat (mote de trizo); and
so-called baby foods (up to 0% wheat flour).

Acceplance—A problem. The odor and taste of fish are
generully disliked by Chileans,  Althoush Chile has the
lurgest fish consumption per capita (10 e per year) in
Latin Amervica, this figuve is small when compared with
that of Jupan or the Scandinavian countries.

This means thut products with the =mell and/or taste
of fish can bie said, « priori, to b not veadily aceeptable to
the national palite. Consequently the food products to be
enriched should bhave o good musking capacity for the
slight but definite fish odor and taste of FIC.

A promising area, The most promising of the wheat
products to be enriched with FI'C scemed to be: 1) bread;
2) pastas; 3) roasted whole wheat meal,

Bread

Acceptability studies. The bread consumed in Chile is a
small loaf, 80-150 g, called “marraqueta.” Lread Wity pre-
pared containing 0, 3, 6, 9, and 127 by weight of FPC.
This addition considerably and projressively deteriorated
the properties of the douph and the quality of the baked
bread, By altering: the standard fernvntation and baking
times and by the addition of supar, n suitable though
davker bread was produced (Donoso ot al, 1052),

Adults and school cbildven were piven the enriched
bread, Three groups of 20 adults cach were useds univer.
sty students of both sexes, oursing mothers, and male
manual workera, The test consisted in ashing each to
give two judpments: '

1) on the normality (normal-ditferent) of color, odor,
and taste; and

B R T Tt il Pl htebolh L SHLASES o PETP P S L ITITTY
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2) on the laste (good, indifferent, bad)
of the samples of bread (0, 3, 6, 9, and 129 FPC in
random order),
Table ¢ shows the results of the acceptubility test in

Table 6. Acceplability ratings® of bread enriched with FPC at
different levels,

Level of GOOD INDIFFERENT BAD
enrichment
(%) . w M v w M v w M 1]
0 27 27 20 3 3 8 0 0 2
3 22 25 16 7 5 13 1 0 1
6 20 2 15 & 3 11 2 1 4
-9 4 24 16 12 514 4 1 0
12 182 16 &5 8 6 7 0 8

] Tol?l number of tasters z: 35. W == worl.men, M = mothers, U = uni.
versity students,

adults. At the 34¢ level there is little difference in accept-
ability between the enriched sample and the contrel, but
at the 674 level poor quality judgments inercase especinlly
among university students, a more sophisticated proup.
Reasons are not available for the reversal of the trend
for this group as shown by ratings of the 97 FPC breud.

The acceptability of bread enriched at the 004 level was
also tested on 175 school chilldren of both sexes, seven to
fourteen years old, from working chuss families,

AL Tunehtime their normn! bread s exchanged for a
“raarraqueta’ (80 1) of enrichied prodact. No brend wis
left over, every child said he liked it, and 140 of 135 ex-
pressed personal prefevence for the FIC-enriched bread.

While these results are very cnconraging, there ave
limitations involved in the method employed. Longz-term
feeding trials must be carried out before the enriched
product is used in mass feeding projrams,

Protein quality and protein value, The net protein
utilization operative (NI'Uop) of hread, bread enriched
with FI'C at the 677 level, bread enviched with 120 skim
milk powder, and bread plus FI'C and 0570 L-lysine hydro-
chloride, was determined according to the methad of
Miller et 2l (1955). The bread and the bread curiched
with FPC was of the same bateh as the one used in the
acceptability tests.

Toble 7. Propertics of Lread enricked with FPC, with FPC plus lysine,
and with shim itk paader, including net protein uhilization operative
(NPU ©p) and standardited (NFU st] on profein concentrationr {P)* and
protein value 15Dy Cali<oi™

Material NPUop P NDp Cils%s Score  NPU I
Bread  Tas4 104 37 45 354
Bread with

S FPC : 42.8 143 6.1 72 489
Bread with 6% '

FFC + 0.5%

L-lysine HCI 58.8 14.6 8.4 70 71.4
Bread with 12%

shim milk

powder 44.5 13.5 60 71 50.4

8 Protein ca'zriey parcent total calacies
® Not d.etay protain calarics peciant,

Table 7 shows the exporimental values obtained, the
protein cotcentration of the different materials, and the
protein value as net divtary protein calovies percent (NDp
Calsf:), ealeulatud according to Miller of al. (1963), It
also shows the ealeulated ned protuin utilization atandurd.

fzed (Miller ¢t «l, 1961), which can Le considered as a
biological cquivalent to the protein score (also given).
The addition of the ¥I'C to bread increases the protein
valuc (as NDjp Calsgi) of bread from 3.7 to 6.1, an in-
creasc similar to that obtained by the addition of 124¢ skim
mitk powder. The increuse is obtained through the hizher

. content of protein in the enriched bread (143 vs 10.4)

and also through an incrcase in its protein quality (48.9
vs 35.4).

The protein score of the FI'C enriched bread shows that
the increase in quality is much smaller than it should
have been (72 vs 48.9). This is brought out clearly by
the increases in protein value and protein quality to the
predicted level threugh the addition of lysine to the 1'PC
enriched bread. Pos:ibly the protein of the enriched bread
may have been danaingred by heat. This suggestion s
strengthened by the consideralle loss in protein quality
also suffered in milk enrichied bread, It should be remen-
bered that we use only 80 f per unit and that therefore
the proportion of crust to interior is much higher than in
the type of loaf commonly produced in countries well to
the north of the equator,

Pastas

Acceptability studics. Spaghettis and other pastas ave
of considerable importance in Chileau diets, especially in
lower income groups. Dry pastas offer, from the all-
important food supply point of view, a very definite
advantage over bread, i, their good heeping quality (2=
6 months). Use of FPC in pastas would considerably sim-
plify mass feeding proyrams through centralized muanu-
facture of the enriched product, which permits proper
control,

An important techiien! considoration is the use of only
low temperatures in the industrial preparation of spa-
ghettis and other pastas, Such products are therefore loes
likely to suffer protein damage than is Lbread subjected to
the high temperatures involved in baling.

Foi our experiments, a comnercial firm prepared spa-
ghettis enrviched with FI'C oat the 1077 level. The usuul
methods involve prepauration of a doush (using setoling
as a base), lamination, cutting, and diyineg at 37°C for
18 hr, Because of the higher absorption of water by the
dough contuining FP'C, the drying Lad to be extenddd
to n totul of 85 hr.

The acceptability studics were conctucted with adults
and children. Adults were hospital personnel (150, male
and female) and hospital patients (300, male and feinale),
They wete given aration of 200 ; of cookied FI'C enviched
spaghetti, without knowledge of the actuad composition,

In no case was there a refusal or suspicion of the real
nature of the spuybettic Many said spontincously that the
dish was better than what they usually have,

In total, 150 schinl pivls siv to fiftcon years of age were
gubjeets for testing. The children regulavly attended a
school of a benevolent society, They were given a ration
of 300- 100 ¢ of cvolied sparhetti three tines a wedk for
three months. The spupletti war coolied in plain water,
and salt and a little shortenine (3 5 per pation) were
added bLefore sorving Acceptudility was execllent. No
case of refusal, initinl or acquive!, was reported. Alro,
no abnormal pastioirLostinal complaints were reportud by
the pirls in their nicdical checkoup,

Protein quality and protein value, The NPU of spa-
ghotti, FPC-cnrichal spaghetti, and of the mixture of
semolina plus fish veed in their manufacture was deter.
nmined by the methol of Miller et al. (1955), The =pagrhatt]
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was of the same batch as that used for the acceptability

tests in school children,
Table 8 shows the experimental values obtnined, the

Table 8. Properties of industrially prepared entiched spaghetti and of
the mixture used in preparation of the enriched spaghetti, including net
protein utilization operative (NFU op) and standardized (HPU 31}, protein
contentration (P)¢ and protein value (HDp CaliS3)t,

Ml'cl:l' P NDp Cals® Score NPU st
Spaghcms 11.9 4.6 47 40.2
Enriched spaghetti 47.0 19.1 9.0 73 64.4
Mixture veed in

manuvfacture of
enriched cpaghetti 51.6 19.2 9.9 73 71.8

8 Protein calories Yo total calories,

¥ Mot dictery protein calories %.

protein cancentration, the calculated NPU, the protein
scores from tables (and the protein vidues as Net Dietary
protein Calories percent) of the different products tested.

The results chow that there is a relatively small loss in
protein qunlity (NPUop values of 47.0 vs 51.6) of the en-
riched spaglicttis through the industiial processes, They
also show that euficient Liolopically availuble lysine s
present in FPC (hateh FF.ALZ2) to supplement the de-
ficieney of thic amino scid in wheat protein, The results
aleo cunfirna that throuph the precervation of the protein
quality of FI'C, the entichment of spashetti is superior to
that of bread. Finally, the pretein value of the enrviched
material is exeellent and aore than sufficiently goad for
the ape froup tested, judging from the recommendations
of Platt ef al. (1061).

Roasted Whaole Wheat Meal

Acceptability  studics.  Roasted whole wheat meal
(harine tostada) is consumed by lower income groups in
Chile, erpecially in rural aveas. It is cither homemade (by
roasting the whele grain over an open five on a large
earthenware dish called “callana’) or industrially manu-
factured Uy diveet fire roazting for 10 min at wbout 250°C.
The roasted prain is ground in a stone or hammer mill,
and the final product is slipghtly tan with a pleasant odor
and taste, Ttis consumed in the form of a gruel, prepured
by the addition of cither cold or hot water (no cooking);
milk is sometimes used, This pruel ds cealled “ulpo”
(oolpawh) and is wuch liked by toddlars and echool chil-
dren. Wide acceplubility and the considerable advantaye
in necding no culinary preparation seem to make it very
suitable for envichment with FI'C

A mixture (MITTPS) was prepared which contained, in
¢ per 100 g, voasted whole vheat nweal 70, Fre '(bntch
FE-A-28) 10, refined supar 20,

The acceptability of this minture was tested at a health
center in a poor community by givimg 200 of a4 335

Table 9. Proparticy of roxsted whele whost mral, MHIPSS dnctuding net
profein whilization eprestive (HPU cp and standadized (NFU st), protein
concenteatiza (PiY and peotiin valus (N "p Cah®s)r,

o v};\:'c‘:iall o “nru op oy ) NDp i ch'e NFPU 3t
Roasted wl;;olc_- T

wheat mesl 41.2 88 36 47 41.2
MHTPS® 70.5 11.6 82 72 816
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Isn't that a good enough reason (o use Virginia Dare flavors?

You're careful about all your ingredients, your
production methods, packaging, display...everything
that leads up to the initial sale.

But after that sale, when your cuslomer serves your
product to her family and friends, then cverything
depends on taste--and taste depends on flavor,

I it's grood, she'll Le back.

Ilavor is Virginia Dare’s business -*“Quality in Flavor
Since 1835,

We're sure that once you switeh to Virginia Dare
products, you'll stick with them.

So will your customers.

EXTRACT CO.,
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gruel in cold water to 300 toddlers and 50 adult wemen.
Everyone accepted it readily, and many asked for n sccond
helping. The women were not aware that the product con-
tained fish, .

Protein quality and protein value. The protein quality
of the mixture was determined according to the method of
Miller et al. (1955). Tuable 9 shows its NPUop, NPUst,
protein concentration, and protein value. The heat treat-
ment suffered by the wheat grzin in roasting can reduce
the quality of the protein, Tn fact, Ballester et ¢l (1063:2)
found that the value of 40.3 (NPU units) for wheat pro-
tein falls to 34.1 for roasted whole wheat meal,

An increase in the protein quality of wheuat meal should

" be expected with the addition of FI'C, because the excess
: Jysine in fizh protein should supplement the deficiency of
 this amino acid in wheat protein, Table @ chows that this

“fndeed occurs at the 107

level of wddition in mixture

c MHTPS (one part of protein from FPC and one from
“wheat). In fact, the mixture showed an NI'U even higher

- than thal of the F'PC itsell (Tablle 3; butel FFP-A.23).

This meuns that FPC contains enough lysine to supple-

cment the deficiency (aade greater by voasting) in this
emino acid of wheat protein,
cagreement with that obtained in the biological aszay of

his con2lusion is in gond

protein guality of bread and spapghetti enriched  with
Quintero IFI'C.

An fmpoirtant poirt to eonzider is that 1077 added PP°C
fnereases the protein value of roasted whole wheat meal
from 3.6 to 82, This last fiyrure would make the product
highly recommendable for toddlers and school children,
and cven suitable for infants.

Outlook for 1'IC

THE vuruee of FPC depends on many factors, the most
fmportant of which is its price. Tt is diflicult to ealeulate
the real cost of the Quintero product beeause the plant is
such a mixed enterprise: it was built with the tecknieal
and financiil aid of an internationnl agency, it is owned
by the Chilean government, and it is operated hy private
industry, The product has been sold at 35 to D0 cents
per kg, This means that per gram of protein it is half
the price of skim milkk powder. However, milk is more
readily acceptable than FPC, its protein i- of bot or qual-
ity, and it also carries enerpy viulue (caleulited as sugar)
equivalent to § conts per Ly AN these points would make
half the price not low ennugh for economic competition.

But price alone is not the only deciding factor. FPC
has the advantage over milkk in that it is 757 protein.
The addition of a small quantity (5-1072) to staple foods
low in protein can increase theiv protein value to adequate
levels, without considerable alteration of their normal
organoleptic propertics. Alzo, if a local product ean partly
replace milk now inported, the balance of payments will
come juto the picture. The government: -whish in Chile is
the principal purchazer of milk beeause of fice milk and
other mac:-feeding programs—--can be expected to favor
the local proluct,

The cost of FPC is strongly inrfluenced by two factors,

1) Near-complete fot cxtiaction If 190 of fut woere
aceeptable (suh os in I'AO spedifications for pade B
FPC), the extraction procadures voull be considerably
less costly and porhaps the product would be just as use-
ful when added to stapie foods.

2) Price of fish wied. Hake (lean, medivm sized fish)
will never be the cheapest, beeanise it has o large market

¢ BARLIER arlicles in this serics were
published in Food Technology July (p. 70),
Augusl (p. 66) and September (p. 70),
1967,

¢ Planned future articles will describe de-
velopment of laboratory and pilot plant
scale equipment, a new approach fo FPC
production, and a government view.

Pe—

as fresh, filleted, frozen, and canned fish, Millions of tons
of anchovy (Engraulis ringens) are caught yearly in Peru
and Chile and mnde into weal used in animal feeding, The
price of anchovy meal is one-fifth to one-sixth of that of
FPC. Perhaps the final competing product should be FPC
made from anchovy or other fish meal. No fully accepted
technology for the manufucture of such a product enists.

REFERENCES

Allen, L. B 10
tern. 2, 100,
Allison, J. B, Broh, M. K., Wannemacher, R, W, and McCay, J. R,
1957, The ditermination of the natritive volue and safety of fih
flour. WHO/FAO/UNICEY, Nutrition Fanel RS/AIL 6, October

140,73,

Ballwter, Dy, Tugle, MoAL oand Donoso, G0 1962, Utilicacion Protefea
Neta de tii, 0, waiz yoalinas devivados de eonsuma poputar.
Nutr. romatol  Toueol 1, 255,

Carpenter, ¥oo0b 1953 Chemical racthalds of evalunting protein quality,
Proc. Netidiom S0 1%, ul

Carpenter, . 3. 1o Corpectent straiphtoacid procedare for determinn-
tion of “vait bl Byeine” in foode Besbem J. 77 60l

Donnso, G, Tewis, O AL Millor, IS and Payne, PR 1002 Bilect
of heat treatment on the nutiitive vid e of proteing, Chemical amd
balince studice, o S Food Acro 1%, 1o,

Dannio, G., Munor, M, Boeda, 1. Daian, B, Urrea, M. and Santy
Maria, J. V. 1900 Envigaesintiento de pan con harina de pe
de concamn bumano, Lo Eotatin de panificacion y pruchas de
tacion oywta. Nutr Brovsotol Toueal 2, 55,

Donowo, Gooand Yares, B0t Valor peoteico del pun entiqueside
con harinn Qe g Dol Of Sonit Penamcer 35, 300,

Miller, D, S and B AR 1 e dotermination of the net
protein wtilication by a sborterel wcthold it J0 Nute 9, 3s2.

Miller, Do S0 19300 The natritive salue of 6 h proteins. J. Scr Food
Agr. 1, 377,

Miller, D, S0 and Puvne, IV Ko 1991 Froblems in the prediction of
protein values of dict, The inflhence of protein concentration,
Brit. J Nute. 15, 110

Miller, D, 8 sndd Favne, P, R,
J. Thearet ol 5, 1.

Maorrivan, A B, Sahey, 7 L and Midlleton, . J.
enciny the nutritional salue of 6.0 four, Lo Fiects of extraction
with chloraform or ethylone o Shoaide. o Nutre 77, 97,

Morrison, A, B.oard Sabyy, 72010 10900 Factors jntln neing: the nutri.
tional value of b o 1L Availability of ly-ine and stulphur
aminn acids. Can J [nclerd Phosa!l 1, 649,

Platt, T S, Miller, DU S and Pasne, ORG99 Protein values of
human  foad. In: “He et Advances in Cliniead Nutrition,”
ed. Brock, J. F. J. & A ChancLitt Lad, Lonton,

Yancz, Foand Doroo, GO tunt o de passado, Aspectos hiotogiens,
technologicos y economicos, Netr Bromatol, Tovieal. 3, 43,

Fish flour production in Chile.  Fishing Newus Ine

sdo
acep.

1953, A theory of protein metadoliam,

1973 Pactors infla-

THE ALTHGY G o nre or were vith the Contra de Tove digacions s de L
Nutricion and Loboratiaio de Traestivaciares Pedivrivas Univetsicdad
de Chile, in Sanciv oo Curreat allee woof Tty Bariy is Dejartieent of
Food Science o d Tebeoloey, Unives iy of Califoraia, Dvis 05616,
Currently, G et o oy oo WHO e e nuetritionsst adsiser
to the Fool & Narrision Tuatitare of Tran in Tobran.

Fhiv worh wo sappartetin bt by forde frons Loy 11575 de Ayuda
a la Investivacion Tecnatopiva, Ch acd Yy A contract botween the
Servicio Nacieal de oot vty Ot and U
foruin, DPavis tFacts theczeh Natrroon Section -0, 1L
contract Mo, PHO 48950 0,

.
t

Aeaity of Cali.

B, NIH, prane

WIHEN YOU NMOVE
be sure to let 1T know your old and your
new nailing address,



http:CarNer.tr
http:iii',ai.se



