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continuing in this issue: 

the ProCe rr ,r 

6. Quintero Fish Protein Concentrate: 
Protein Quality and Use in Foods 

ENRIQUE YANEZ. ITA DARJA, FERNANDO MONCKEBERG, 
ALEJA1DPO MACCIONI and GONZALO DONOSO 

- Manufacturing Process 

AROUT IHIS S[RIES TIu PI.MANT AT Quihitcro consists of a hori:ontal stcalu
jacketed aih-swe-pt r.., Aih d0,ydrtr, a tLrizont,t. 

Li Contining a s.ries--previous instal/mcnts Stean-jacket'd rotary extractor with integal cloth fultvi j
appearedin 1.967 issues of Flood '['eclmolr.gy as and the nec,.;saty ccmn,ctions for vacuum, solvert flo'" 
follows: Parts 1-3. July, p. 70; Part 4. Aug.. and steam strippimn.; :i solvent rcovery ani l(l syS-SOgp. 56; Part 5, Sept., 1). 70. 0 7'he series will tern; it haniruer mill for the dr'hydrated meal; anl acontintc ill a future is.1sUL'. hallllBo mill, flou v.' ald a|argehocrit fur 

the dcodoriz'd pr(odhwt (!.e2 Fi,,.. 1).
Raw fish ie chplwJl an tlen kried ill a stv.ani-jaektl,, 

horizontal ve:.sel. t ryirg tonillcrature ravr-c3 from 70-
100*C ad is contitllv.l by adjutiog the rate of ail. cirr. 
Iation. It takes about six hours to dry a two-ton batch, 

mT1I[1 MANUFACTUIE of Fish Protein Concentrate is which yield.; about .100 1.1 of diied meal containi,, 5 
particularly suited to conditions existing in Chile. An moisture. Irhe 111a is then ground to pass thr.ug.h
abundance of raw material available there is one decided Ill;" mevsh screen. 
advantage, and lysine-rich FPC is especially suited for Deatting an d,,,.dcrizirig of the ground local is. accoir
enrichmnt of lysinre-deficicnt products -from wheat (a plished by solvia extraction ini a Jacl.ite, rotary extroc
staple in Chile). tor. Six to eight succe-ivv washings are made; initialy

In 19511 the government of Chile, with the fir, ncial and hexane ant! ethanol %%;ts t-;ed, lattr only 93"' ethanol. 
tcchrical assistance of UNICEF', established a pilot plant The unit has a total volimt, ic C pacity oef .150l0 L arid is 
at Quiritro for production of defatted, deodorized FIC equipped for u.se with cither Lexane or .thanol, or both. 
suitable for childrer. This plant is now able to manufac. The solvent is rcraovc:l nd rtcovered frlit hy (iaini1g 
ture annually 300 tons of FPC from the local hake, the cake, and then by agit.ition and hvatin: vacuitrrr.rin,r 
Alcrluccias gayi. Residual solvent is rcim,,vcd completely by vacuun; steam 

I',. 1. Partial flow s!:ct of the Quintrro p!e:t. 
1. Air heater; 2. d'hydrat.or; 3. extractur; .I. hami.
tilr Mill. 2 

04. 
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... the FPCstory I part 6 

distillation. The temperature during this'operation does Table 1. Chemical composition' of dried hake (Mcrlucciusgay).
not exceed 80"C. 

The dried extracted product is finished by grinding and Sample Ash Pet Protelb
 
sieving to give a powder passing l, screen. Qulntero 1 15.6 7.7 73.4
Au" mesh 

This powder is of very light tan color, practically odor- Quintero 2 18.4 8.5 73.2
 
less and tastele.ss. The yield is about one-seventh the Quintero 3 13.1 14.8 70.1
 
weight of the fresh staiting material. Ilexane in the Santiago 1' 18.3 6.3 74.8
 
iniscella is recovered by distillation and condensation, fol- Santiago 2' 16.7 9.1 75.0
 
lowed by gravity separation of entrained water. Ethanol San Antonio 1 12.2 26.6 61.2
 
is recovered from the iniscella by simple distillation, fol- San Antonio 2 19.1 9.2 73:3
 
lowed by stondardization to p1) 5 with hydrochloric acid San Antonio 3 13.7 15.7 69.1
 
and rectification to 951, by volume (Allen, 1963).
 

1 /100 9 ciy matter. 
IsN X 6.25.Chemical Compositioa and Protein Quality 	 EIx 6. 

Tnic COMPOSITION of the hrake 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 treatment necessary to reduce the fat content below Table 2. Chemical composition of Chilean (Quintero) FPC 
the maXii,.u amount permitted. 	 (g/100 g).'1 

The chemical composition of different batches of Quin
tero FPC is given in Table 2. Shown for comparison is Bch'HO Ash fat P1t.l-n 
the coniptsitiun of a similar product manufactured in the FF-HA.7 5.9 16.5 0.2 76.4 
United States (Viol-in Co.). The protein content of the FF-HA-9 8.2 14.9 0.2 76.2
 
samples is uniforicly hig~h (over 73%,), tic fat content is FF-HA-10 8.3 16.3 0.2 74.7
 
very low, and water is lpre.;ent inl amounts compatible with FF-HA-19 7.1 17.2 0.2 73.8
 
good storage properties. 	 FF-HA.20 8.4 17.3 0.2 73.9

The protein quality of diffeient batches of FPC was FF-A.8 6.7 14.9 0.3 78.1 
determni ned inl rat fLci l, studliuc a.;net pirottlin utilization FF-A-12 9.4 14.1 0.2 76.1
 
(NPU) t(onling to the m(tliod of Mliller and Bender FF-A-13 7.7 
 18.5 0.2 72.8
 
(1055) in diets containing [PC at the 10 ' pro tein level. FF-A.14 6.3 16.6 0.2 76.8
 
The protein quality was good (Table 3), compiaring well FF-A.15 6.4 13.9 0.1 74.2
 
with valtls oltaineil in cur laboratory fir casein "ita FF-A.16 6.4 19.0 0.1 74.1
 
similar Coner0tration (nlil olr of as;:ys 10, average 71.3, FF.A-22 6.4 
 15.9 0.2 76.6
 
standard di:.1;tion 2.6, macan error 0.S). NI' U values for FF-A-23 7.1 11.0 0.2 81.6
 
Fl'C after m,,nl of i mder somewhat unfavor- Viobin 5.6 20.9 0.1 71.9ths st,,ra,:c 

able conditions3 (p ,r bars, room temperature, ware

o Determined by AOAC methods.house lidjacent to seashore) Co-ITSprIeL1 to those of a ,HA = and elhanol-extractedi A ehexne-	 ethanol.extracted. 
protein of ,,d quality. Such was tl (a:cse vith batch
 
F"-A 23 (TlIde 3) which was assayed more than two
 
years after the date oif hlalufactnre.
 

The nutiti,.mal properties of proteins can be damaged Table 3. Net protein utilization' and "available" lysine (A.L. 
through liu:t tr.atlent or solvent etraetion procedures of Quintero FPC.
 
(Morri-on 0f al., 1962), e.spei:dlly in regarld to the bio
logical availability of lysine and sulfur-bearing amino Batch NPU' AL*
 
acids ( Mo1i-,n t (., 1:(;). Mill r (1.%l.) has reported FF-HA-9 66.9 8.4
 
that suethi 'nine 1hls been shown to ihethe limiting' acid FFIIA-0 67.9
 
in fish menals of difrerent otigins. The p.sibility that FF.HA.19 9.5
 
lysine or methionine becomes the limiting amino acid in
 
FPC was invs.tigated by aHilig these amino acils to two FF-A.64 
 8.4dif'eiemt latches of the IrilduCt. 	 FF-A-8 64.3 8.3FFA-I 1 	 70.7 8.5 
Table .1shows that NI' U w'as ilc reascd by adding FF-A-16 	 - 8.8

'
niethioni, 1 ut nit Iy ntdi n, lysi ne. The results can he FF-A-23 63.5 8.4 
lnterlletel in the sense that, for the rat, sulfur-contai ning Viobin 69.2 8.7 
anitini ais :are the ones that limit the luiological value 
of 	the Qui:itero [PC. a Net protein utilitlthon o;:ersive at 10% protein calores. 
T ile of a 6Available lysine (9/100 g crude protein).oetvattioi hilh content of biolog/ically avail-

able lysirie i.imliitant even when it is not the limiting 
amtillno Such the te f protia, where theacid. is ca flli 
excess lysinie -if ioh,;;ically vaiilc--ca be of value 

arc towhen fish lt-t ad!il,. lysincdfic.it diet.. Table 4. Effect o'amino acid supplementalion on NPUI values 
Lysimie av.kila:lJity is also a mea:-urc of the intensity of of Quintero FPC.. 

licat treatmnt xi rnu 1-y a luii octaedur.- -

Ing its w ire (Ca rlet 1 'fal&3 N-Un:u.;k.,tif ir, ), (la1t. col-
111) Shows the "iv .,'lclysi no'' content, of dilferent atch Control ty0.5e Mothionin. 

batches of FIC, de,,r1icl iy the chinical methd of -.---- e-h-on ne 
Carpenter (1 1-0) . l:eeint cr-pots, howevor, have ;li\"-n f-HIA-9 66.9 

-. 

662 70.7 
that this ami,,iio acid nnay not be the only one that is FF.HA.10 67.9 61.3 70.2 
altered (D)oroso ct rl., 19i2). 	 , . . . ........ .. .. . . ..
 

http:FF.HA.10
http:lysincdfic.it
http:FF.HA.19
http:FF-HA.20
http:tastele.ss
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* ACETOIN 
* CITRAL EXTRA 
* DIACETYL 
* ETHYL VANILLAN 
* HELIOTROPINE 

* PIPERONYL ISOBUTYRATE 
RASPBERRY KETONE 


* DELTA DECALACTONE 

* DELTA DODECALACTONE 
* GAMMA OCTALACTONE 
* GAMMA DECALACTONE 
* GAMMA DODICAI.ACTONE 
" GAMMA HEPTALACTONE 
• GAMMA CAPROLACTONE 
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The big one is Swift's Supcrwhip. Whips 

fast. Sets fast. And it's ccononica, too! 

To judge the hniPOtalice of hent treatment on the pro. 

tein quality of hake, two batches of fish (whole, 500 g per
batch) were subjected IiI the laboratory to three different 
methods of drying: freeze-drying; oven drying for 6 hr 
at 105'C, andl at 200'C.Table 5 shows the values for available lysine and NJ'U 
(10'; level) of the;e products. It is surprising to see that 

the NPU of the freeze-dried materials is quite similar to 
that of the 105'C oven-dried Iroducts. Available lysine 
was lost in these preparation,, which is not reflected in 
their NI'U val ues. 'This coul6l b- cXipcetcd to ocT1ur in a 
protein that is liwitted by its sulfur"-bearing amino acids 
rather than by lysine. More in li v.with expectations, the 
intensely heated prelparations (200'C) lost considerdblo 
protein quality and available lysine. 

Availafle lyvin, iL.of the saytw order in the different 
batches of QuittrA FIC as in the freeze-driedTpreparations (Tall s laboratory3, 5). This could be interpreted to 
awcan that the protein damage in the industrial )rurluct 
is slight. 

(ruwth and Toxicity Studies 
Animal tests. The toxicity of Quintero FIPC was inves

tig ted by Allison ci al. in 1957. They found no evidence
jof tuxyily of "I'C for rats fed (lit.Is containing. 5', to 

25'; of tl'e prolduct. }however, the material uscd in those 
tests was of an experilental tliattre: the fi+l}hal bell 

".; a inl tOca toI.y a pl*-r III, Oner LL', FCat. Wr-1Un 
for deodorizat;,,1,y e:traction, with hpeltalleaccorlii i and!ethanolto tIle l rI e c of DaTl,+:lh ( iOal' zour stutlics, " group of 35 o.., l; I).(I;1 ah., 17 female) 

-v; vert 
(h~atch ]I"'-A-2i, for 11 v. ,'L:s. Their ,g'owthl Ileifrinance 

weaali il albino r w fd a dit cont:aining 21P FIPC 

and general aslct prove, :i.:lil i to thll-e of a J.'.u-111 (f 
animals that -oceitcd a dict contlllii;: 2-1 ' ca.cill. ilis
tology of liver anl kidli y was ,1101,,,4. 

A smnill tiumbcr e:frats weit. fe, I (iet cont:ining 

ge e,';tioll CoIsi~it(d Of tIhJC4_ tnlZlh;!,14 threle fe le:t],:rats 
(18 total) that Ic-ivtll tI1 I iC,lit froiml wea'ailg. The 
irst { ,cratiw wa. sacrifit.I at 20 wveks of alg.e, thesecond geincirtion at .12 weeks, Al the third g{.'retation 
at 25 weeks. 

Growth of tf5 as 

foodl. Bouth l~prp- hloold 
and their coat was; always

L. ._JV..... .f L . Lathological sirap ;IIrillallat
ln,al o,-,1.liti w.,v.ere 

inorteni exam,,ination. 

Table 5. Nel protein utilizationhake (.11crhceins. vt)ry[dried al 

tory preparation). 
. ....-.....
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Write for more infomat,on about this andt/rqu/t-ssrLtiocdt-h-cdrreezedr:edFSmeo 
other qu/lIy-asstred, tnilo/d-to-tho-nowl 

goltins. 


SWIFT & COPANY Gelatin Department 
Itl,kVF5FT .IACKi5'ON OLVD., CtlICACO, ILLINOIS 0004 

Dried at 105'C 

Dried at 20U'C 

Sample 2 

rcrdcl ill tile 77ac,osopic pust-
t 

The histoilogy of liver and kidney 

Frceze:Iriud 65.1 

Dried at 105'C 65.2 
Dried at 200-C 31.9 
, g/to crd. m, ;n. 

Cl i:iralhl' t( that llowna by 

lively and belhfived niallyv, 
il owl condition. No .spicial 

iiiviy of thie aneiials and 

and "available" lysine (A.L.) ofdifferent temperatures !Ibora. 

1JPU 

6630 
66.4 
17.2 

A.,
 

7.9 
6.7 
0.8 

8.4 

8.2 
S.1
 



, •A . Ill Pr1u., story . , ,.. 

in .th 18 ruts examined wazs normal and co.parable to 
that of 'the animals on the comnmercial rat food. 

Tests with infants. The lack of toxicity in tests with 
rats permitte(d us to try FI'C as the onl:." source of protein 
In 	 feeding a group of five human infats three to five 
months ol. The 1:ieacs received a formula containing 
22.K( in water of thie following, preparation (g per 100 g) 
FPIC 15, butter 12, maize starch 17, sucrose 18, Ictose 35, 
mineral and vitamin supplement 3. Tile foriulh, was 
autoclaved and fed to the infants in the quantity of 150 ml 
per kg 6f weight. 

The increase illweight over the two months of obser. 
vation was 25 grper day, which 'na, he con iadered satis-
factory for children of this age. A comparable group of 
children -was treated in the same ,.ay-but with Violbin 
FPC as the source of prutein--with results entirely simi-
lar to tlose related above. These trials are definite proof 
of 	 the good quality of the protein in IPC. 

F 	 (is Aditivedisodium 
sFooAdi~tive 

IN THlE ADDrrlON of FPC to foodstuffs, two questions 
have lirimily cun eined us-

a) 	 how does added FPC affect food acceptability? andand 
b) 	 what is the protein value of the product, once 

enriched ? 
Chile is a wheat-eating country. Surveys show (Palles-


ter ctiat., 1162) that at lea.st 3r'; of tie total ealorie:; and 

29vi to 381; of the prutcin (f Chil.an lit are d,rived 

from cereal lirtltduts. The must il,,itant of the:.e are: 

bread flour (801; e:.tractiUl); p lhikLd wheat (Irigo 

mote); flotur 111d .ciirilil: IMai.;t, (nnoollA, Slgheids, 

soups, pastUis, etc.); roasted vll~i'.h.lat inal (harina 

tostda~); liec treatel c( ,l:d wheat (m,t, tri nd
dc ao) 
so-called bady foo,!s (tip to :0',; whiat flour). 

Acceptance --A pt.bleim. The ndrlil taste of fish are 
generally dislikvd Ly ('hihan:. A lthou:.;, Chile has the 

largest fish conlsunlrtion pr ciljit' (10 ]:),, per ye) n 

Latin Am,'rica, thi figure is stmall hen c,:IarhArel \Vith 

hit of Jaqpan or the Svrliiavi:ri colltri,,s. 

This mems that. lirulict.twithli 1 Ilell' "Idlor taste 
of fish can le said, (i piiori, to Iw not reaily :accipt :tile to 
the natiolal palate. (ouii., ently . fud lirducts to beth,
enriched slould have a g;od il:aJi" capmity for tiebut hlio:htdefi haite odo and II'r.fi taste of 

A prolnisinlg area. The most lirolii.inl of the wheat 
product, to le enriched with FIC seenied to be: 1) bread; 
2) pastas; 3) roasted whole wheat r, ecal, 

Bread 

Acceplability stu(dies. 'lhe bread coasulneie in Chile is a 
Smnll loaf, 80-150 r, "'Wrraileta.'" pre.ldi Brea] %%;n;s 
pared con tailing 0, , 6, 11, rd b2 ofiy 	w(.ight hI'C. 
This addition colsidtralily and lir,,re.sively deterior t,'d I 
the properties of the dough ani the ,ltditv of the baked 
bread. Ily alterinl: the :tan r I furi .l i , ,at l l,:ig 
ti 11,4zesby the :o ditK o : a slit:ldhf tlough 
darker bread w as pr i 2d it .vi!z 1) lf.1 

Adults and ch'm , r, \ the ischool l ie riven .nriihed
br e a d . T h rwe grou p ,s Otfhf 2 4 :,l tts w,, r e u l ; omiv ,r.v( re I, ;t.(;:. 
sity stu(Ide t., Se orI liI,,' ' eiltf xis, I 1Y, il li 
manual wlo' , . l 't l .t i'o|sist,' il i .l , etd to 
give two jull bents: 

1) 	on the nornality (noiral-ditferent) (f color, odor, 
amid taste; and 

.... ; =.7 .'= =:-x :; ':,, . '.-.-. 
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AJINOMOTO COMPANY, the pionering 
a n ufa t O of tl enhancer ig 

manufacturl r of food flavor enhancers will 
supply you with these additives either singl---or in any combination you desire-to 
meet your specific requirements and proc. 
esses. 

JINO1.OTO CO.S P Pl] -Da pure form of 

5'.inosinate that increases food 
flavor. 

AJIiOMOTO CO.'S + a 
AJ INM O.S +K'I a nevi combina.
tion product of 50%, disodiurn 5-inosinate 

505' disodiuln 5'.Euanylate. Somewhat 
stronger than IMP. 

fI' riD 
AJINOMOTO CO.'S C1 \,ifd U pure diso. 
diurn 5'.Cuany ate. Its synerCistic flavor giv.
ing effect with tMSG is considerably stronger 
than ItMP. 
The ahove thre products comprise the group 
of Nuclcotid ,nanufactured byAJIr1O'OTO 
COMPANY. 'lic enhance the neaty fl3vor of 
meat, fish, Cr,vy, poultry, casseroles, sauces 
etc. 
They are very stable, store well, dissolve 
easily and tl,ey are available as white or 
colorless crystls. 'Ihey prcdluce greater am. 
plification of fl'.or when used in conjunction 
with monosoJIluIn Clntainate. 
ihe only difference Let',veen the Nucleotides 
is their strength. The choice of which prod. 
uct to use deplends upon your product and 
the amount of flavor magnificatior you 
desire. 
Contact your nearest distributor for informa.
tion concernin, the economics, price differ
entials and pckajing. 

Ajinornoto Co!,ipFny of Ncw York, Inc. 
los Ancees P-nch650 South GrarJ A.cnue,
 
Los An eeks, Calif. 90017
 
Telephone: r,'A 9.25/6
 

Lovelette & Acsoc c!s, Inc, 
677C Notci ',-st ;iaoH hv.y,
 
Teephone : 7bs Cf9
 

RichnionJ Gay Cc,-pany
 
383 Frannai oStre t,
 
Te!ep'hor, : SU 1-4102
 
l r :i:,',ty S-!es Com pany
nttutlon P.1 

. n 'c , 7',.9Lr3 

AJINO MO T O C O . O F YO R K(,lI n| 

745 FIFTH AVEJUF, NEW,, YORK, N.Y. 10022 

TELEPH ONF: 83 8360 



the FPC story / part 6 

'2)onithe taste (good, Indifferent, bad) 
of tile SRTllT0IC of bread (0, 3, 6,9, and 12,4c FPC in 
random order). 

Table 0 shows the results of the acceptability test in 

Table 6. Acceptability ralings' 
different levels, 

level GOOD
*nrlchmeni(%1 W M U 

0 27 27 20
3 22 5166 20 26 15 
9 2 24 16 

of bread enriched with rPC al 

INDIFtrPItNT 
W M U W U M 

3
7
8 

3
513 
3 

8 

1 

0 
l 

0 

0 

2 
I' 
1 

1 3 14 4 
19 14 24 16 12 5 14 4 1 012 18 22 1N 5 8 6 7 0 8 

7 of tjrtrr: 33. W worLrnee, tA mothers, U ='unl.Totlnumber 
versti, StUdonri. 

adults. At the 3 level there is little difference in accept-
ability between the eriched sample and the control, but 
at the 6 level poor quality judgioitnt:i increalc eSCP- MlY 
among university student, a more solhi. tictvd iloup. 

Reasons are not available for tihel'rver.-d of the trud
for this group as ng:; of tie 9 ', FI'C I:c:td.shown by,r:,ti

The acceptahility of bread en richa.d at the ',.F Ilvl w:as 
alo tel;t on 175HR s'hodl chhl'en of bath se:;c, :,ven to 
fourteen years old, fr175 v,'orii cl :aedoffAreilies, 
fourt n thya. orm ,alr v.':ts fani. a 
At lunvhtitili i I broad chnnired for . 

nra r rnqu ta'"( F 0 ) o f c Irichl't,:, .wIt . N o h,r ],lw as 

left over, every chiill said heIliked it, an! 110 of ]15 ex-,preascd per-onal hrefctr'm'e for the. ll'C-eriiil ea~td. 
presedperona or ht.IT-enicld llv~l.plfel"I-e 

While there ri:mlt are very ereenigirrl, there nre 
limitations involved tll." (:riplyed. l.rAin methold 
feeding trials m llt ie earrid out he.fore thc enriched 
product is used illn s feeding Pr a, . 

Protein quality and protein val . The net p roteirn 

ut iliza t io n o per a tive 	 (N l'Uop ) of bi rad, Ir t a d enr i h d 

lcv l, bread erl ich d %%ith 1 % s kl:irrwith F 'PC at th e 6In ilk lpow d e r , n d lo. IT a ndr0I, ad l il s F. .0 1'l,-l sitwby d o mil irwilr,pls ridleaPC ad 07 1lysriehy~o-

chloride, was deltrmined according to the rr1tro methoI.ofinvole 
M ilher ct -. (1955). Tie bread aid the bread crichel 

-

with Fpc ws or the Fne batch as the one used in te 
acceptability tests. 

looble 7. Propcrtke i f ,read enrh'.ed w1th V.C, w;i1 FPC Plul lys;ne, 
and wih slim r.lWkp3i .2r,, in 

(NPU e.d) andznhrnr;tPd(NPU 
protein viic (tnbr C'.'',; .i


Brnd 
Breau v.,;th 

6% FPC 
Brud ,th 6% 

FC - 0.5% 
L-lysine HICI 

Bread vih 12"% 
skim nm lk 
powder 


33.4 

42.8 

58.8 

44.5 

ud;n.) net role;n ur;l;rtin 07,rjt;ve 

st;on prottin conccnteta;op (P)i'dad 

4 UIl 

10.4 3.7 45 35.4 

14.3 6.1 72 48 9 

14.6 8.6 70 71.4 

13.5 6.0 71 50.4 
; ProQ7Tn hT'.*,7.,c ,dcan';. 

Net d.t'r'v r-oe:n c '-cs o',rI.. 

Table 7 shows tile eXP lterlt d vadul'e olbtandc, the 
prutein concentration of the dilcerrlt ma:terials, In,I the 
protein value rs net lh.tanr" protein calor,:, percert (NDp 
Cnls ) , calcula:,td :reordi. g to TMilhr ct at. (10,03). It 
aSo shows te caler.dcaeI ne prot in ut iliation ,5.hbtrr-

Ifni), which be 
biological equivalent to the protein score (also given). 

The addition of th: IT'C to bread increa.cs the prut..In 
value (as NJ)p Cal.;,; ) of bread fron 3.7 to 6.1, an in. 
crease similar to that obtained by the addition of 12i shhio 
nillk powder. 'The invircase is obtained through the hi.her 
content of protcin in the enriched bred (11.3 vs 10.A) 
and alo through an increase in its protein quality (.18.9 
YAD 

ized (Iller el fit., can considered as a 

Vs 35.A). 
Tile IDrotein score of the IPG crrihed ,read shows that 

the increase in quality is much smaller than it should 
have been vs Th!k s r out clearly by(72 .,S.tt). Iouught 

the Increases in protein value and protein quality to the 
predicted level through the dlition of lQsine to the 1'PC 
enriched bread. ]'oo.ibly the protein of the enriched irealm'iy |,ave becn 	 m t.ll La e b eby(liut g,,.by:heat. 

strengtthencd by t),2 oni.id r~aljlc lo 
also suffer in ll: er iced bread. 
bered that we ue Ocly FO r per unit 

the proportion of crust to interior is 
the type of loaf coarmonly produced 
the north of tile equator. 

Pasta. 

ThisT i suggre,;tionslg v io iss 

in proti-n quality 
It should be remon

al ,Ithat therefore 

ouch higher than in 
in countries well to 

Acceptability studies. Spaglhettis and other pastas are 
of considerdle iml'artal'e in Chie:1a1 diets, e:p eciolly ill 
lov'er income groups. Dry l)asta:3 offer, from the all
importmit food supjldy point of view, a very definite 
advantage over lr:,d, i., their-,1 :,(tin!S qualit.y (:I
m o h s ) . ,o r H T'in t nota - " ouh l c oi vi wl d y si m

aatasfl cosrallv6 nts Ua ot j prog~rams throu.glhll mniiru-snplify riass fe:eding en'ttralize! 
facture of the criilied product, "v.hith p~ermits p'ol-t-r 
controf.
 

rtt h. 
Anr irllortirit t,.eh, l,: col : tilrato hi;the cNreof (,ily 

low tro11rOtur,:; ii the i!h r i, hrIl,:trt0 tion of sjrghnettis arid othe.r i:rt.s . ,ihr]pr'ohtat- :re then efore l,'rs 
lil:ely to suifer pro',,ir diniage,, than k hred subjected to 
t hieiri th nlffer atru , inrolv t inhd balin.. 

,a in li ri r .l' 11ou r 
For o ur exjerihn it , atco mn ivererti firm prepare d spa. 

gliettism et enrliclied plahFTC the.1d l l ; h level. ll r 'l i hl h o i l h, i n v o l ve l 	 ( u:hi l, o[ with : l ; t i , ;aitl of 10(1 Ilhe!t usual:k 

p rutta o ( at Yg ur 
,n 37C18 b lhecansel'iiii2t"am,, rlhsrptiaa of theras ahr. e), of th,, ihir(oftti it Ir yiw,"waterat by f 

dough Cntainirg l1'C, the dryig Lad to be ex:tdul 
to a total of 3';hr. 

Tire accelt:hility studies were cor,lutto with adults 
and chihldi. Adult; w re h,;rital l(l (I 0,0 .5il riiale 

and f( ma) a:l lslit~l jd ir t-, (25 , Iale ald fl,). 
They weit g[ni. ithmn of 00 g of "idoll hFTC iritmh.,1 

. .---. .--...----- '%ith'l t ,f, h e of the aCtUal co ,i...itior,.,spalhitti, 
no evse vas th.ire a ra.fu:l or sUliil of tle rral 

nature of the sI of;;rtti. MAii', said .lnti:, ',usly that the 
dish was bCtte:r than v'.hait they: ualyi have. 

Ini total, 150 h,.,d VMn!s six to fift' yar. of are were 
tubjects for tv'iti:;:. The :Ily achihh..i attteipcd 
school of a h,'.ue,, rt :,,.ity. Th' '1tra iv a 
of 300- 1O0 g of crod slarhetti thri"C ti Us a *o'ak for 
three months. Th, fp;n ,ttivar crbd ill plain v.,er, 
and salt and a littl,_,h t: :,.(.,: Ij-r rvtiin ) were 
added before survia-. Accqdt, dility u.v3 c.'sheat. No 
case of refusal, Ai i l or zi',be.1, ., y'-port. 1. Alto,-
no abnior d Va 1tri!. i .lc,,p hli t w t'eI tI ,. l,y 
the phrIs in thir nj, Ali 

i'rt in qulit :rd ilrtiin v;tlie. The NI'U of spa
ghetti, FI'C-n::rich.,lSi. !,-ti, anl of the milxt'ire of 
semolina plus fi.h u-e, iii their mtanufacture was deter. 
mind by the twnitlo I of M ii ,retnt. (at('55). The .,ahetti 
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the FPC story .. . 

as of Ahe snme bath at hat Used fo the acceptability 
tcsts In school childrenl 

Table 8 shows the experimental vales obtained, the 

ilia mixture used In prtirsion of tile enrichod ipatihllli, including hotl 

protin ut ilton 14FU op) landacd it), otiPpefat;eand cd r 
contentration (Pj. and prolivi value (Nflp Csls,)b. 

Spaghctlis 38.4 11.9 4.6 47 4, 

Enrkced spaqi-.ti 47.0 19.1 9.0 73 64 
Mixture wedC in 

nanufacture of 
1. 9.9 73 71.8"enriched paY.etti 51. 

-- -;S Ii-7 ',7 7;o , ,---... .. . . ....... 


Fvcten calodics%.1 Ne dcleiiy 

protein concentration, the calculated NIU, the protein 
score,from talvWs (aii the protein vlets as Net J)ietary 

protein Calolies perceit) of the difterlint products tetted. 

The result, how that thle i; a relatively small loss: in 
pro in qtmlity (N]'Uop , Of .17.0 v. 51.6) of the en-

richcd ,;p :stl.i.ttis tloronuii the ind.iit iad ]roceC.fe-. They 
lso sLOv, that .:nU cint 11,l, ica ly ,va:i ,,l. . . no. 

in 'PC (Ltch '1'A-22) to spiplnent the de-pref;nt 
ficieciy of tiL. ail ino " eJil iil wheat p'rotein. Thie results 
1l&U colifrl.; tl.:t thiu ti'' i.'Vt iTl of tlie prOteii, 

quality of ltU, Il l.t 4f .. a:' h.tti is superior to 
that of brmad. 1inally, the protein value of the enriched 

i UNcCllelnt n11 inorP thaln Sufl*1icnntly good forialnteri'h, 
the age I'loup teted, juilin); floll the recommnmeidations 
of 'att ct of. (11961). 

Roasled Whie Wheat )1 cal 

Acceptability studies. Rioasted whole wheat meal 
(haripin tothdu) is consimcd by lower income grouls in 

Chile, e:pccially in rural arCas. It is eitht.r hoillado (l,y 

roarting- the whole grain over an open fire on ai large 

earthernv,aie dish called "callana") Or iinlustrilliy inail-

factured l.y dir ect fire o:l. tin:g for 10 wIin at about 250'T. 

The rLoti. I.rain iS g'1 ull in a .to'ub Or haunmer maill 
find the final productik !Ai'iitly tal v.jib a pl,';samit olor 

the form Of :a guil, prplireland taste. It in coi.mil in 


by the Wditioun of either mAi, or hot \vat.'ir (ic) cmun); 

milk ik siultin us ui:i.d. 'hi:; gi ,. is cnlled "ul,," 


(ool1n' ) ani is u 1 i'-,.,l lvy t.l!!CIS ,HlTi rchool chil-
d r e n . W id e' a c c ,,p t adlHii N ; and t h e C'(l n , 'iF N I!l. ld v a nlt a gle 

in neoding to culinry jm p:iraitioti S,-m to 11i1a.e it very 

suitaile for crclnieit it 1"C. 

A i itur' (.ll'IIT ') N\as )iirelii i chi containil, in 

gf pet 100 g, roasted whole lhlat 70, (b-ltchn,,l IC 
1'F-A-2;3) 10, refi~l smori 20.*-1 

The acceptatility oif thJ.: Iixture \vai tI,tvd at a health 
center in it poor coniniiiity by living 250 g of at 33% 

0"4""tl (M'U, Pawn~qThle l.r,i 41m.2 OIPFL OWl8leWrJ 36,:atd~l~ 47.41TP20t), n tP , .,l0n mal,proattn Vf;1;ta 

C, 	 _I,U!,j", NaI, r ,I 

Q,11 h1~ ~~J~Oii 

IJlL:,. VL' 	 , 
K 

n
 
C1 1r)"uO' 

,i,

LJ J li i i J iJl J a, !,'.L, te, '-t c
 

Tsii'l Mat a good enoulgh reason to use Virginia Dare flavors? 
YOt're careful abouta ll your ingredients, your 

production 1nethod;, pa1-ging, display ...everything 
that leads up1)to tle initial sale. 

But I!fIcr that sall,, WVheI your cUst nmr servcs your 

then evcrythingproduct to her 0111 ilv and frids, 


(eC1ends an taste- -and taste depends on flavor.
 
If it's; good, she'll bo back.
 
]VOi is Virginia Dare's business-Quality in Ilavor 

Since 1835."
 

We're Mire that Once' you switch to Virginia Dare
 
product., you'll stiel: with them.
 

So will your customers. 

''' 

.,. iij ' 

. 
' 

-
tXThRACT CO. INC. 

8 n.Y.Aven 1132. 

Mhone: 212 ST 8.1716 
fnorrscr'lativ s in 
Prl C ;pitOtics f 

' 
' 

la , rs fo ' a lli : - .i " ' ll 
Ind itriCI . . 

' 	 . . ." 
. .'. 

,/ 	 " 

".'.............................
 
"t T" -,::, 

,..MIITPL' 70.5 11.6 82 72 81.6 

I 	 Rca l'I t , ".At m at p li F .
 

P (.!e!;n ca.'r' i; t."al c .,t-oli"
 
.- -....-	 - * 	 t l rCt; catoriti '*-.ta 
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gruel In cold water to 300 toddlers zad 50 adult women. 
Everyone accepted It readily, and many asled for a second 
helping. The women were not aware that the product con-
Ldaned fish. 

Protein quality and protein value. The protein quality 
of the mixture was determined iteording to the method of 
Miller et (it. (1955). Table 9 shows its NPlUop, NPUst, 
protein concentration, and protein value. The heat treat-
ment suffered by the whent gnrin in roastinw can reduce 
the quality of the protein. In fAir.t, Hall,:, t, r t . (1961,) 
found that the value of 40.3 (NI'U unit.s) for wheat pro-
tein falls to 3.1.1 for toaisted whole wheat meal. 

An icl(re'ase in the pirot,,in curility of v'l,-:tt ioeal should 
be expected with the addition of QI'C,lieatusc the excess 
lysine in fi:,h proteii should suipilenot tie deori,:icy of 
this amino Poid in whr'at pirtoin. Tae, rivs that tsii 
Indeed occurs at the 104 lvel of 'Utioin mixtte 
MII'JP5 (one pamrt of piot.in froni FI'C :diiii one front 
whCat). Ill fact, the mixture slo,ed an NI'U even higher 
than that of the FI'C it self (Talo 3; bate, I"F-A-23). 

This uimn, that FI'C ciuitaih; eiio't:h lysin, t) sUwihi-
went the dofiiicy (iaim, ,,rcater by ia:tir:i) in this 
amino acid of wheat lirt'in. 'hin emal1h ioui i iin goil 
agrecelin t with that ulr t-tih.l in the ,iol,'.i'al at:;.'y of 
protein qurhity cf blead and spaghe(Itti eniich with 
Quintero I'P C. 

An iniliiu tant l,,irt tW crn ider is that 10' W: ledh l.'r.C 
Increase.; tihe pIlotin Nalue of roaited v.ho! wheat meal
frorn 3.6, to 8.2. This h:sIt filgrllet Would IInhe&the product 

highly ecoinieldnale fi toddlers and school children, 
and even suitable for inf.ati tsP 

Outlook for ITC 

TnIF| ItUTI.1:E of FPC dUIeIdhs oil many factors, the most 
Important of which is its price. It is niflicult to calculate 
the real cost of the Quint,!r prouet ,eause tMe plant insuch a n ixed e lte lr)Iise: it was ,built wvith the techl ical 

and financial aid of an jitelitjiwd ia agcny, it is owned
by the Chileani govcrn illhTit, and it is I1li0tl by piVae 

industry. The podhuit ha; been sohl at 31 to 50 cents 
per kg. This nicav,- that pcur g:ram of jtritein it ik half 
the price of sLini mill: powder. llowvever, mill is tllC 

readily accePt'trile th:i!i FliC, its rtein i. of hot ,I- qulil-
ItV, awl it al-;o clrse. (lini gy v0lue (cilcuite, as stvar) 
equiv lont ti, f cents l I,, ,|. Al the:a' points woull nal,
half the h ire not low e iufli for cnioijil com ~ tliti, 

IUut ptit e alone is not the only deciiling factor. F'1C 
has the advantage over iiil: ii1 thitit it i ; 'W prot,,in. 
The adhition of a smai l qu: i tity (5-10'; ) to staple food, 

low" in plotein can iii',ai.se th,ir pioteiii Vnrliir tri ;nltu:ite
le v e ls, Nitu :#"levels, vitirineut em is ,letaiealtcr itil of their llol'l 

orlaiolteltih lmnih, ti ak..\l' , if a lrcal i! .iut t'n, iartly 
replace will: nuw irij'iit,, , th Idance of li:,yinctits will 
come into the piitunr. 'Th, nivl iiien --,hib in Chile ik 
the principal Iuichaasnti or milk hncaus , if niiil' andfnee nil 
othel Ilia. -fe,,ii; .t!- -c. !hi)l'ri (xI'.,, te(n to) favor 
the loal [iii,1,:t.1,, 

The co:it of I"PC is stimitigly iifluen e., by two f.rctos, 

1) ? e w -c, Ci p ' ti ,f i: t , 'i t ,l t i o li If 1 ; o r f tt,t 

liccelitah! (sul :,-s in 'A(I if.:gihrui fir.' g!'i,
k1,'(), Olt !. ,,'ue I,,: k,l hx tr v, ,ul conm b!)lv,;,osl,!l 1"h,,11,, tth., 1)o ', ,,, eI,just ,,.; ,,,,-
ful whe dlvI t,, st;qana fptod.i. 

2) itficc of / ,,,'. liik, (lii,-o , u,,hiuiltl si: ,',l fish) 
will nevwr be thc chievipe.t, Ie 'at't, it has :I large luairct 

* HARLIER articles in this series were 
published in Food 7'echnology July (p. 70),
August (p. 5G) and Septemiber (p. 70), 
1967. 

o Planned future artiles will describo de
vclopnient of laboratory and pilot plant 
Scale equilment, a Nuv alpro~ich to ],1"PC 
production, an( a government view. 

as fresh, filleted, froz.n, aad canned fish. Millions of tons 
of anchovy (J.En'grauh rilgW.) are caught yearly in Peru 
and Chl amd e into loial used iniiiah feedini. The 
price of aiwhovy ivial is on,-fifth to one-sixth of that of 
F'PC. Perhaps the final cotlijoting, product shild be IPC 
made from atlchovy t oth(r fish meval. No fully accepted 
techiiolg for the 1:ian1far.iture of such a iroluct exists. 
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be sure to Ict IIF know your old and your 

new yIiai iiii'. 'IddliC5 ,
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