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Political chinaos  resulting in „conomic upheavals in Africa brought 

thus..;  developments  to  a  st uvlntill. 

Sclv-'iit — ].:i net :T>-, -.!- L:;'I en \   ^ieh P.al.     Pish  Proto in  .'oncmtriti 

A  <*r;-it  aun.b   i   of   ...roc   .... ..;   t.,  pj   par •  defettrel fi...;P  prot .-in 

concentrato b/  r,oiv at   extraction '/"!'••   l.;v.lope,1   in  seven!  countries: 

the Union oí' .'jout.i   if rie. .,  a .iL. ,   the "J. ...i.f   „'.imh,   Morocco,   neru, 

ueden,   horain/   ml   Triteae.     In  tease eroe ,  e'hol .  f'ieh  ií.¡ extracted 

wita on,:,  or -nof«;  rsolv-.-nt.-i  to   r :..ov    aoet   of   tn.   lipi I.J.     T;;e   reoultin- defatted 

finh   Ì3 dri   i  arai   -roureì.     ¡a     bioloáei]   valu-:   of th :s,   product«   in 

Sene«rally • :.a>.-U Mí ,   but   tìv /  ha/-., no   a'unction il '   nropcrtia;.     The/ 

an;   bland   md   ar    h. fit   iacorpoe .t ai   in  br ad,   eoo:;i   e,   aironi   and 

tii.:   lik'"-.      >Jv-.t     .••tr-ction   prop   .; ; , ;  ;:-/   •.       ;ai.     xp-. n.iiv   . 

Punitive   1 ''i.-.b'.t. ion   iv.   I i •  P.j.a.,   melanin'   iv.a. rant ion  of 

prep. _r it i "n   ' 

of   tee   p eh: i • 

or  u .'. --ii' fi3.i- Ifì. 

tu  orv     noi ak .   t.,     oro' 

a    ï:K: 

i   lr.it/tien  on   tne  size 

t   rt.i.f ..:/ i ma ivo. 

,7Ì^L.i.rcit.An   Li-i-rolva; it   J 

p.-venl   pro.-   a    .-.  h ,v    r>_, n  d-.-v., lop'd,  and others  aro under 

development,   to  pv   -,..r.    fire-   protein  h/drolysatoa   ey chemical,   enzymic 

or microbi il   u/h roi/.,i.,  of Pi:,,;  to  pro par.- water-soiuble  fish protein 

hydro ly ant en. 

rÍP.w' \JL¿)v YfpJ- ríEL" 'n*;- 

Otho-r f< ra.at   t Lor.  ?rrr^33. ¡- UEííV:: lipolytic  micro-or;miaras to 

convoli;   tie.  fu;h oil,;   into microbi :.l  protein,   carbohydrates   and lipids 

leavin '  tae  ori'in.L   Pioh  protein uneamvd,    ir-e  onJ.a development. 

à met nod  in ahien  fie-a   ie  femmtel wita a rr.icro-or ; in i s m which 

prevents  peroxid.    formation  in  t ,.<  fish oil   a .3   been developed and  is 

beginning to  find .^eall-sc tie  npolioition. 

iJow_ _Parin» :   Protym _ ^source s 

Artificial upwellin-j of deep w^ter can  produce  ai jh vields of 

marine  proteina,  thereby  avoiding erratic fish catches which may 
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adversely influence the economics of the operation of fish plmts 

and Fish Prot o in Concentrât.,  production.    In this  process, nutrient- 

rich deei vntrir is   pun pod  from  th<; nutrient   maximum  in   th^ G^T.— 

usually  it  SOü-íüu  :n:U.iv,    I pta -- tit;    r,arf t."   ,   t.;   ¡vo/ 

fertilizing tv  •''•'•ip-totic :  zon •  '••^r-   :• i<nos,-.t , -t K-   ii;u.  r-m 

grow.     Thi:.i cr^it;.;   i plankton  bl*o:.;,   c-iP .ni. .   of  suotair.in-; 

populations   üf f ilt .;rf ¡ :din •  rr'au-ns,   saoi.   -•-  ^.-llfiß.i   *nd 

certain  t^s  of  fi3h.     Tho  nroc--..:v.   i.:  :r.o..¿t   .auìy   aplicando  in 

areas where  dtì^p water  in  -lone to siioro. 
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Introduction 

1. Food production per capita is declining 
in the developing countries.  

Despite an est imatod incroase of world food production 

by about »hroo perenni, in 1967, food production per capita 

in the developing countries as a whole averaged about three 

percent loss in 196 5-196 7 than in the preceding three-year 

period (1). 

2. The shortage of high-quality protein is acute. 

The Advisory Committee on the Application of Science 

and Technology to Development reported to the Fconomic and 

Social Council of ih" United Nations in 1968 that "the quality 

(notably protrin) of the food consumption pattern is even more 

critical than the quantity of food (calories), which is 

already causing considerable concern in many areas throughout 

the developing world.  For over one-third of the present popu- 

lation in the developing countries, the protein-calorie 

balance of the diet is inadequate.  The Advisory Committee 

has not tried to calculate the size of the protein gap. 
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Various methods  have  been devised   in  attempting to do so. 

Although  there may  be  wide differences   in the  resulting 

figures,   thev   all   indicate  that   sudi   a  crap exists,   and 

«•»oerts   ar#>   unanimous   in  emphasizing   that  a  gap   ir,   undeniable 

«rid   increasing. 

"The  g.io  between   the   nutritional   rpnuirrncnts   and   the 

actual   consumption   of   protein  by   the  greater  oart   of   the  popu- 

lations   in   the  developing  countries   is  widening   rapidly. 

Protein  deficiency   alreadv  has   serious   conseauences   for   the 

health   and  working  efficiency  of   the  populations  of   developing 

««jntrien.      if   the   situation worsens,   the  physical,   economic, 

•on al   4« |   political   development   of   the  populations   involved 

•%*•/  be   completely   arrested.     Protein-calorie  malnutrition  not 

œlv   increase   susceptibility  to  acute   and chronic   infections, 

but   iho  causes   a  Corwins a tory   reduction   in  the  capacity   for 

©nasica!   activity   and   promotes   apathy.     These  direct  effects 

on   »«fuit   populations   impede  the   economic  productivity   and 

*»vf»lopment   of   countries  which   aro   desperately   in  need  of 

imprnvmo   the   status   and  potential   of   their  peoples,   quite 

«»art   fro*-   the  huran   suffering   involved. 

"The  proving   nutritional   deficiencies  have  even  greater 

mp««t   on  young   children   in  developing  countries.      In  some 

empiri«,   as  many   as   one-third  die   before   reaching   school 

m*.   «id   for   most   of   the  survivors   physical  growth   and 

«•vet**««,,*   „e   lipi,:-^.     Moreover,   there  is   increasing 

•vi4»»e» of   Associated  retardation   in mental  development, 
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number of   countries a   flavorless   fish   flour  would be preferred, 

whereas   in   a number of   other countries,   such   as   in South Cast 

Asia   and   Africa,   fish   flour   with   certain   flavors  might  be 

preferred. " 

"In   the meantime,   a  great   number  of  nutritionists, 

government   officials,   etc.,   all   over  the world   became 

interested   in  the great   possibilities   of  pcHblo   fish   flour 

and !T:TC!:r   and   FAO are   arranging   for   a  series  of   acceptability 

test*",   in  different  countries   in   cooperation   with   local   fish- 

eries   and   nutrition  neonlo.      In   Vaiava,   Indonesia  and   the 

Philippines,   a  number   of  government v/orhors   have  embarked 

on those  experiments   themselves.      It   is   interesting  to  note 

that   adults   in   Indonesia  preferred a   local   fish   flour  of 

selar   (Caranx  spp.)  with   a   rather pronounced   flavor  to  a 

flavorless    fish   flour.     According  to   information   received, 

small   children   and  infants   do not  show  this   preference, 

however."    (4) 

The development  of  fish  flours with  full  fish flavor  for 

human   consumption  is  based   on hard economic   facts:    the whole- 

sale   price   of   fish meal   for   aninal  food  is   currently   (1969) 

about   4.6   v.   r».   cents   per   pound.     Since  this   fish meal   contains 

65t  Drotein,   the   cost   of   the protein   in  the   meal   is  approximately 

7 V.   S.   cents  nor pound.      If  such  nrotein   could   be utilized 

directly   for  human consumption  with  relatively   little   increase 

in cost,   fev.' other available  proteins   could   compete with  it. 

Moreover,   the  hioloaioal   value  of  fish  meal   is   well  established. 

Therefore,   several attempts  were  made   in the   1950's to produce 

inexpensive   fish   flours  for  human consumption. 
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im All th#se pnxfmetm   »**wf  «m««,   ftv*   f i*^*,     |f ^, 

thi*   r«««if>n   that   th#»v w*»r#  «««*,* *«4   «M   .-^t*»  ^   »^  * 

au«er«í.      In   th*n*»   %,fri*-*n   «fwntft««,   • %,•   .i^j,   ,.^,,   ># 

U»uallv   4  hlan.-1   ,t*rrh.    #««1   t-,#   fu*   f-   -..   „#.   ^,    ^ 

p«r#»  a   «?*ue#»   w^í.'h   *-NV.«J   f]«v^r   *-.#%,»    *   »» 

ît   «thoulî  b*   r«,l,,**   .•.,,   ,^   w-    ,-*•-. i*,»*.*^* 

•uppleivntfltionnf   M ••»» r    i,*,    lt,fc    „„•.., f%l,      t.   0#,^#, 

tene«  fcnnof.7;     fh-v  -r .*  *»t   t„.w ^   • ^. ,    ^.   , ^,   ^# 

have   «   v«*ry   lo»;  mon'••ir  -    iB<y**   «v«>t^    -    «• - *    »,   , *,,   * ^., 

In    the*    African   wwtl.M   «*.»r*    í   ***•   % , J   p^.*#i#^.{t      „^ 

Of   th*   re«ul»r   mjr«~h ««»*.*   **.«*   **«   ..,, ^.^   „^   ,t^   § ^ 

Cm*M    b<»   prrifnf^f'     i*     *f*r>tK*y     * ,.,» f     . ,„^  ., ^ ^ fc    , #     ^ ^    # 

to  the   dirt,    ,t  ,ni,| ..«-n,  #—„   ,*   w.#*   ,...,.    ^   «,•*.„   ^ 

Burundi   wn*rf   th*   rwmuittia«   m   1»««»« ».-•* 11 f   •*«,«.„ t ^ 

1.        Hhiin a 

In   Ghmm,   th#   fiiH«rtn   t*r»-i*^   ##   ***   -y—— T -flWt<t 

built   «   pilot-   <n»l»«t    i*   VT*??«   i«   j%»|   **      m,t 

huevan   con«iup»r>t io*¡   {• .   *»        ft^   f4<,%   <•**»..*   *«« 

caught   in  th.-   •-^««•üi   ,.«»„r«   r,.^    . m,n¡m   , > 

product  vis r>r*">-»r*'   -      * a ••  i «*,..,   *«*   ##.„ 

it   to  r«inov#»  part   r»f   *H<*   «I I..    ** •   ## f. *.»   * w 

caJt«;   it   M««   loM  #t   t»#«»f -HM»   ,•*«»  ^»,#   », 

and   th«   «»jll   oí lot   •"»!•<%»   --M. ï *  «*•#»#   f* „M».». 

satisfy   th# ¿a**«*-!.      »   i*ft*#   *,4l    * , * %„    * # 

inc'i*d*>d   in   th*   cmttirn«   »;*>»•   f *#   **•* 

Tilia   approactt   ca*  «éPVí«Wíí|  %%-mm %m   -mm 

fra>s)li-vatar  fien. 

,.,,*,   #, .^   f 

f •,   • „ '   m   mm_r 

*st_* * * a* <• -a» 

* . v* #*» «Mu # ^m 
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«•      «WffM^n,     # * 

% *« 
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2. the.  "fish  consciousness"  of the population  *iA 

•tithorities   of  Chilo   ir,  very  high   after  the wnrk   of   an  TAO 

Technical  Assistant  report   in  Fisheries  Propaganda   and of 

6th« rs; 

3. thr   FAO   Peqional   OfflrP   in   3anri,MO   hi„   th„   8rrviöM 

Of  a Nutrition   and   of   a  Fisherios   officer; 

4. at   present,   the Chilean  diet   in  short   in  animal 

protein; 

5. official   authorities   ami   a  „unher  of   interested 

•»trttionist»   and   other work«,   are  Mrr to qive   their  t»ll 

©oop«rat inn. 

-In   preparatory  e*peri.ne„ts   the   fish   Umjr   w„  nl%mA  |||t<| 

• nv*«r  of   *oo,!,   ,Urh   <i9  VM^^.I,   ,ouPf   rtafato   ,oun> 

tritar mi    Cli^tuy   pw).   r0rhayuyo   (HibI,   .,l„*e). 

frf*   Wt.r,.,   „>,    ,.tt!|cw#   h^t    ^wi|   p>p>   ^^   ^  ^ 

teller   nntato^.   onerati   rr^.n,   coffe«  cake   *nd vhit, 

V«   t^   preliminary   t.«t*,   the^e  c«N>i5ition,   »er«   ^^m4 

*   a   Lau*-.   .^f    ,f   ^r-nf>,#   ^   f<iuf|iJ   th#|   pr^ar#Uw|i 

,MM'   -  ^t^i*'   —^   '«r   th.   ^|llrlnl)   „„.  cocher« 

tt*   ^f   lt#Wr   „,w   ^^   fhm  ^^  fvwpUiM   M>   thÄf 

—«..«   -r.t   .i#-   ,4W),  t^ wff#Ä c^t#   ||4%  fttH f|^f) 

tH.   **e*t    ,,*•    f„„   fiÄEf,    w#   „^^^   #r€.#t#4# 



1.a - 

an  tMtse nrnliwinary   result» a  large  seal«;   trial 

mm  starte«!   invnlvin<T   14^   school   children,   5   to   14  "ears  old, 

«*• mfmry  d«v   during   six   weeks,   as   part   of   theit   school   lunch 

• •#•>   I»^I^I    in   n*  'irar  bread   roll   marin  at   a  comnercial  bakery, 

**t*"**   ««#1   'lour   '"ontuninq   10%   fi«sh   flnur.      Compared  with 

<*%-r**l   Mr nari,   thn  only  cMffernnce   wa~,   a   slightly  darker color; 

•••11,   taste,   *r>rw  and  consistency  of  crust   and  crumb  being 

1, 

*TH»  bread  was  very  well   accented  by  the  children. 

w*«   *n*   «  »in^ln   case  of   rejection  or   complaint.     Mo 

41«est tve   tro-t*M*   tr/irvaMp  to   thn   bread  Ciccurrod. 

•fern  br»a»1   roll   -obtained  (,,lq   fish   flour,   which 

*r>*«rt<4»*i   a  '-hi id  with   a  dis iy   sunn lament   of:      4.4   g protein, 

lit «*t  caini um,    i2ñ   mi   i^isphorus,   and   3 mr?   iron,   where   the 

f»*ì 1   Itself   mprtli^í   *, *",   i  i>rntPin. 

•TKa»  san«»   tyfw*  of   fish - f lour~fortifìed   flour  was   used 

#igftft#f   m  ^f>r t   r#rt(»l   in   br«»ad  qiven   to  youncr men   m   a  mili- 

tar?  tu**-     »»ere   al«r>  thn   tvne  of   t.read  was   very  well   accented. 

"Aft»r   the>«n   rrisdN   Ha*!   been   obtained,   the  Chilean 

•"«•rf^int   *nn*    «   reiftest   to   tr.'irKF   «»1   F*.0   to  hnlt>   the»   in 

••••iUcf  <*»   *   niant   far   the manufacture  of  edible   fiah   flour 

• *  m   »#••.»  «tai ni y   i«   stennlenentarv   feeding   schemes." 

laser   tm,   mirti   assisted   the   iwtrnwnt  of   Chile   in 

t*e  e*«*«*«* i*>*   of   rtah   Frotem  rne>c»nt rate   by  providing   the 

**jMr*i*«*ry  tM-iiiiMrt%t   services   end   the  necessary  t>rocessin§ 

sfatasse**   w*t#*  w*i   IM» ailed  at   th«   ÎSFA*   {Industria  Pescara 



» If • 

* Alt—r)  plant « cintero  »r CMl..     » ,wrt «. ,„. 

oner.tion of  th. niant,   the  biolo-le.1   val.- of   ?v,  proUBCt( 

«d all   co,t  detail-  va,  rrm,r„|  ,,,  Uyto,  r_   MUf)>   ^ 

senior pnainr*»r for t-hr» i'«u«i », . . • «* n» . i inr tnr ( nitfd *ia*" ioni rh> iHr*« •, »  i «•. iu,n   i .» i nir^n   i   Pun«.!»   and 

published   in   rishina  'lows   International   , «   » »lu'inanonii   in  January,   1963   U.U. 

Th«  plant   us-d   fresh   ha^n   im-rlu/za)     WMrn   .«   ,   , ituÄ,.a;,   wnicn   ii   a   l^an»   Adibì« 

fi.h.     Th,   ,roce,=   „,„   a  conturl,tlon   of   hpMnp   and   rthinoi 

extr.cUon,   for  fat   renoval   and  »odori «t. n„ .     7hr  pUn. 

u.ed ,  horizontal,   s toan-,achote,   air-awept.   raw  M.,h 

d.hydrator  with   scraper,   »„itator  and  condenar;   ., hornont.l 

.team-iaclcetod  rotary extractor vth   intera!  cloth   filter, 

•ad the  nectary  connection,   for  a vacui,  solvent   flow and 

• tea» .triDpi„q;   ,  30lv0nt  rpcovr,rv an<,   ^^   ^^    ^ 

alcohol   purification  sy,t,..m;   a  har,mer null   for  th. dehydrated 

M.1,   a  hammer „ill.   flour  siovp   amJ pacUnq  arrilng(wnt   f(w 

th« deodorized  product,-   and the  necessary  hoppers,   conveyor., 

bucket  elevator,  and  cyclone»   to  transport   the material. 

between  operations.     in   this  nl*nt-   «-K«  -       *•   ,    • tnis  piant   the  raw  fish   is   first 

heat-drieo   in   air and   th.  so-obtained  meal   is  extracted with 

«thanol   or with  hexane/ethanol.     Drying of   the  raw  fish  is 

accomplished   in  a »toan-jacketed  horizontal  vessel,   agitated 

by  a »team-heated cage of  cubes.     Meal-drying  temperature 

en  be controlled over   a  range  of   70-lün-c  by  adjustment of 

"te of  air circulation.     Under  th*** conditions,   drying 

reguir«.  about   six  hours  per hatch of   two  tons  of  whole, 

fre.h ».rlu*2a,   including  ti**   for  charging   and discharging. 

^fatting and  deodorizing of  the ground meal   .re acco-pH.^ 



r 

•t-ftttftfr«» 

TW    f*##ti«t!#     .1»!»"*    -***     •«    *•»*•*    4*#*p«**    **    #•,<#«  *MMì I     •«•••• 

wvt*   r***«**""«»** »p»# »*•*«» *   «•»•»   #*••*»*    *•.--*-*•        • •***«**   **•"•'•*•• 

^|^   *M*   'if»r*M<w    *«    ***> "V»   f*»!*   -f    4#.*i      **.«*#^#4 

It     *!•#*«*     1**    <°*f     *NP    i«M*»*l     fr«**»    ft**« "*»•*    s-*««.***'* 

it tiffed,    *>«    *f>    *»»»-»*t*.     l-V-l""»    «VM«*-«-«,     ****»-*« t •#*•!#    •#*, 

tlvmtiêm   rcmtmn*.    /ane.1   fri»   •i»*'»***    i V»   »o   I ">*   p*r*«   f*ef 

Mili i»n,    «v*   *H#»    lynin#»   ro«t#«t    *r*»ro*r^<*d   <*t Tot* i 

pi"©««« • i nq   cmts   i ní~ 1 Lid t rv|   the   i » r i <-e  of   » •**   fi«**.,   t "»•   fit» 

©41   recovered,   Pl«ctrtrit-/,   «te*»,   water,    l*t.nr ,   »«lienta 

and  p*ckAqinq   supplies,   wrp   f^iaa^d  to  r*e   J**   f .   »•   ¿elltrt 

f**r metric   tor»   of   defatted   *nd   tioodoriird   fish   flowr ,   »itti 

th« htxane/ethanol   ororMí,   based on  pnce»   in Qmíntmt®, 

Chile,   in   Pec*wh<sr,   Uti. 

In  a   recent   publication  deteribirwt  th# Quintar« ft»» 

Protivn   Concentrati»   (lì),   it  w«»   ttatcd  that   the   product  *•• 

•old  *t   IS   to   r,r>   H,   n.   cent«   ner   kilcyjrtm,   but   that   the. 

•x*ct   eost   of   this   product  wa*   hard   to  calculate   it ne«   the 

plant was   built   vith   the  technical   and   financial   aid  of 

UKICT.F,   is   owned  bv   the  Chilean   rtovernnent,    ind   i**   op«rat«4 

by  private   industry.     The Chilean  (fovtrrmtnt   is  expected  t© 

favor fi*h  Prottin Concentrate  produced   locally   In Chi it  f#€ 



#•• 

#        f * '.-Milk        #  »   « %        «t*. «*„„*<»   „^   ,    . *        „   „ I#Ä,.* J» *«4#  »   fe       * ij,* 

?»4i i *,§    »    , *    * #'*.-«» *<    # *^    »,       ^s #    „ ^* „ ,    »,«»»»«,    ««    * ••»m 

i »ti»'* Iff      î f% i f     >f M»    *« * # #**•* <   *»     f • • 1 #-*     *    ** *mm&+-*     m * * ft 

apMNM § •# ••{'.»    * î   * ' t   » * «n* * , *    „ .„.„,» * ^d» »       } •    j * »    «*#*»      j    * §   f »* 

ffci«      &•#••*•«»#•-•       i*      *#*»     -,##»#•*#      #»       *     *,(•       #**;#.-•*       ,  ,      ft».**! 

f•«<#•.      «fM§      «»11«      f«f       •*««•*       *.f».-«      .-.**.      -*»#      -*.   *. «<•»••> 

1949}   •#»•#»»   r <#>>.*#*-§#»•    tit   fi it*»«   *  ,«    •» „• » 

TH»     •*¥ *#t t -%«f#     *>f     IM«     tffwft     «f     jt.*|( * s  # t  t ,,      .|nf|HM    f*a*> 

p*«t«if*   fa*»*«   it   that   it   <*><#»   »»   »#•»,<•  *m   f #* .«   .M.IMI     »»t** 

•te. »   ri*fM   «att i ï   «t«w<f**«r   *#» ***«*»•   i«r# 1*1*^1   ****   f t •*-«*  •# 

tit«  neat.      ***f*l*r   #i«*<   •***?   f»<v»t   f.»   ##-•«   t«   «*,*«;«   #«# 

••»•f«!    **•#»»•    MIO!    trt   »I#iaif'%t»f    »-,•##-»•..»*    t»    fi«««    #    f***-* 

flavor   to   t*#  «»«t . 

Vi©ft in   afilli«*«   «   «#*-««*»*   »IM^í|.#   .,•   t%*•   #t*fti 

th*   la»t   tr»rt<  ©f   fat   **<   %*m   flaw»*. 
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•f vìmt of »roteili suonleMentatíon of  the diet  (14}.    thm 

tomtmm of  Cmwreial   rtihenea use«  « nul ti-ataxic   isopropanol 

•«traction  nrocesi   to  rénove   both  water   ant'  nil   from  the 

fish,   an*  ot>»ain~,   a   h land   and   finely  ground   product,     h 

v»ry   ffe»aile<» «ipirrmtion   of   the nulti-itaqr   isopropanoi 

•itrêCMon   r»ror#»«ti   fVvr looed   by  the»   Bureau  of   tornarci al 

rehenes   ii   itvn   m   the  biochuro.   "i:.umc   Protein Concentrât«," 

twnfel. t stv*d  hv   the   "nit ed   ""taten   nrnarMnt-nt   of   the   Interior, 

fish   i   »Uldlife   service,   fìure.-ìu  of   fonine re i a 1   rnhorici, 

ri«h#ry  leaflet   f."»4»   '.'nhiniton,   n.r. ,   April,   lo*c   (H). 

%ft#r   mt^Mivr   toxi foîoq irai   and   h io Imi i cal   èva lu- 

••io«,   the   ro*  n*a«<"<J>   «   regulation   on   February   2,    l^hl, 

•4»tttiffi   th#-   whnlpnnrv^fis   nf   the   eroduct,   but   restricted 

tt*  nr^4r«tion   to   fish   nrotem   ronrt-ntratr  irsdr   fron whole 

ha*e   a**«'   hi>f'-iiM   -n^riN  of   fi ih   prepare'«   ry   solvent  oxtrac 

tit»«   of   fat   an«'   no t s * u r <"»   with   isoorooanol   or  with   ethylene 

4teMoff i<%» .    f^i io%rr<"*   by   isocrona noi    (15). 

TH*   fnort   imf   fru'i   Administrât ion #s   specification«   for 

fie*   »rotein   roerentrit*   are   the   following- 

I.        11   flwt*   im  ms(te>   fro«»  ha» *•   or   hake-like   fish. 

I,        It   iho*M   have   a  »iniwj«  »rotttn   content   of   ?Si, 

|. ft   «tvotjH   hmwr-   M  «âumuff   water   content   of   101, 

•  Mitw»   f*t    re-ntent    of    h.^%,    4   Mdwimui*   fluor id« 

amt^M»   of    î'ïA   pirti   p*»f   Mil l toe.   a  ma« 1 MUM   i so- 

pa*^**« 1   en»»*>*t    of    2^1   part«   œr   Million,   a 

•MMíM«I» #***u**  dicftloriAe  «»tent  of   S »art« 

pat   «1IUMI. 
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*   *».- **    n  vt«i** 
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r 4#4«   « 

for    US«    m    .^    ^^.^ ,   »    ..mi ,    ^    #    ^^- 

«•*   nnund   in  ^l^^      ** t «   „.„,..,»,.,,.   .,t,   ,    ^ ^ 

Of «hol»   r*\   «rr,!.^.    . ^„ «*   . ^    u*. .-   _ ,  „ t , 
•     r     • *- «     *# 

firm«   ,P   th#  ,.n|t*,,   ,t^t   ^f  ,^t,#^   ###   ^  •*...,„., 

fi«H   <U). 

TT*  ft*,.«,   of   Owpwui   f»«^f I##   ^   ^„   .o-^«.,, 

*•**,    Inc.,    to   UHM   «   PU«*    %**»-,.f#f|   .   ,l#.,    ^    ,   r.. ^ Mm 

I*  th«  ft*r»«y  ,-f   r„,mp^rrl#l   rirt#flM 

* *       £*f ii1 ** 1   * rot • i «^ 

Thm   V«r<tt*«l   ftm^m%mm   <*»   '   |«   *m§ imm   #  #**•« 

iw Can*!« Kiiim   wli|   ,#,^   nt  ,.     f 

«•rhiMi  »rie?   t«  i. I  ••ti*»*«»     -%,t t# *- 
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i« é»*lt§ên»#*   if»   a osfitr if ******  «vi   tíw»   «qi»o>w*i  «m!   oily 

*rm   «mftmrmt*t*.      Ttwt   «|u#ou^ prft*»*  is   tM»n  <irtc*1  by 

*•?!«•«• M«ni,   *fi«lfílrwi *   r»ro*Pif»  hy«Jrf>lyii.it#i  con » i * t i «<f 

»»•••fit tal W   of    fish    *ru*ì«   acn*^    *n>1   iwll    pentitici. 

îry^wlin    t#n<*«   to  N#»   ir**    in   fnh   protrin   nvdmlytftt««, 

TIW   »r^!   &   »»»««i   rimpmrn-f   i«   f*hi i %«i*-ính i »,   p«, ,   l'. S.A., 

IMM étwlm*^   wi   »ir^n.'wfltil  protroiytir   »«r*w  wtucti 

frpintlyf**    í.,->lw«f   *»*( * r*r*#»,!,   r»w«o!#»t#» I /   il^o,V»r i /pd   *ml 

elf #t l#*i   'M**   Protriñ   :'''fmr#fttrit*.      fH#ir   #-« *.«-%#•»   it   C-AIIíMI 

ti«**»»l   Miiw    "t*, "      It»   1*1»  ont"*«*»   ii   t "i , rK      »N"*tm   A 

•'" l « fc «•»   ft**    ^*   *«   1M   of   th**   nriMinil    (,?»"»**• i r>   ni*tf*i§mn 

#4MI   Iw»    •*•* l **•- » t i •* *   * 'Y     i«n#|i*ti'i«    of    <*«! ¥"»w * -*** f »ct^jj    fPf 

• i«**   * i» i *   •« t f*"**»        »^.p^   r<»-?v*v%«» «.. î   <•   t «M«r* r a - y i *     -•» f   * 0 • C   f f*r 

tlMt   «mu1»»*     '» -f«Hi * i --•*•* ?***    F»"*-* 1 * | P*#f    M»y«ir   ...I»   *•#*•*     i «• 

f   t •••#•4   *P**   ****    fi I* #•*«,.    f*«»Äti»tM   •».* i I   f***r»*i'V»«   mmé 

**%*»   «»» 

mm § «ti» • *   •   «•« •«- • •« *   » «-   •# ***•# •   •   * i •*   p#-«# • i *   **#»• #•#• i y# 
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