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fhe potential volume production capabilities of a single 

solvent, process has been presented by others at the meeting. 

As you are all aware,   the other process approved  by the 

U.  S.   Food and Drug Administration uses two,   solvents.    My 

experience has been with the two operational  FPC plants in 

the U.  S.  today which use  the VioBin procer.     The plants 

are:     l) Alpine Marine  Protein Industries  Inc.,  New Bedford, 

Massachusetts (for which  I was  formerly the  president and 

aajor  stockholder).    That plant is capable  of processing 

in excess of 100 tons per day of whole wet  fish;   ;')    the 

Cape Flattery Company,   Neah Bay,  Washington.     This plant is 

capable of processing 200  tons per day of whole  wet fish. 

This plant is mounted on a  converted   I98 foot landing craft 

"barge." 

fhe lev Bedford plant is currently producing FPC for an 

AID contract.    The Cape Flattery plant is committed to a 

long term contract to produce an animal food  supplement of 

high biological value.    Both of these plants  use the VioBin 

pTOCmBs developed by Ezra Levin of Illinois. 

only limitation  imposed at these two plants is the supply 

of fUh (hake) for producing FPC.    On November 2L),  1969 

•nppi««*ntary data to petition 121.1202 approved February 2, 

lf6? «a« submitted  to the U. S. Food and Drug Administration, 



-2. 

*U3 petition contained the ba.ie data oup ^ 
to approve ^^ herrl^ „^ and ^ ^ 

« h used for the productlün uf ^    The viuBin process 

not encountered  anv dlf fMr.,,-n „ any üiííiculty processing oily fish. 

The basic process combines vivent extr^^ 
..   ....  x «-J-vent extraction and azeotropic 
distillation for  tl>< effectif . *. 

elective separation of water and oil 
from proteinaceoua  fish tissue      TV, 
dir-hi.  -,    /«* x tlbsues.    The  solvent is ethylene 
dichloride (EDC).     The extraction occur^ at » t 
1SQF .„íU      , occur o  at a temperature of 
1^9F and thus does not destroy +he h^h y "he hi&h quality amino acids 

1 •JU-1 proteln- p«*** «á ls much hi8her than 

Conventions methods uf flsh ^^ ^^ 

loss of v.-, ter-soluble notein-      Th.. , •   ,      • 
, .   . '   0,-el"-    The biological value is 

tts       th: brÜadIy ,ataSü'l2ed "^-««ea growth 
1      rS "" retained-    AS - ««Pie,  a recent evaluation 

XT "'T Slngle  =0lrat "°<**° '"""^  > extraction 

(«        t VÌOBÌn PrOCeG= USine eU^'« «floride (EDC    m „, „rot  stage  and 3 extractions 

alcohol.    The increased !„,„ ln the    H     , *«>Pr°pyl 
„„,„      . In the  ^n«1«  solvent process 
occurs primarily because of the solubilitv of ,    /• 

in the dilute alcohol extracts in Pr°telaS 

process. ln Stage l — 8 of that 

With an FPC plant of onn 4- 

*-ing) the dauyyl ld    ^ "' ^    ^ ^ ^ 
«      At»/ y dlfferenCe ls 3-56 tons per day of 
»e      At 30¿ per pound on a 200 day operational year,  this 
difference amounts to *te7 200  .„ »  . 
is the m- *«r,200 in that year!    The extractor 

-oved from flsh tlssue    0^     d   fM "" *"*'»••    «-er 

the  solvent.    This  in eff ^"H**»" -»trope with 

» emotively tÍ t    o 1        TT """ ^ ^ '" 

binary TOrk on the proTl L ^ '" ^^    <Pre" 

P-cessed by tlK ale h 
r°m0Vlng °U   *" flSh 

it i. repor edthatth      methWÍ ""' "^ ^    At ^* 

-cohoi.r itui i:6:0*of rish oi1 f•• -*- 
Ua "* COntal°s • solvent-oil solution. 
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ThiB solvent is recovered and oil separated by evaporation, 

filtering,  and finally steam  stripping.    Losses are indicated 

at less than one percent of solvent in process.     The residue 

oil may be of tremendous value if considered for use in the 
ethical drug industry. 

As water and oil are continuously removed in the extractor, 

the density of EDC is  reduced.    Proteinaceous fish solids 

drop to the bottom as  the specific  gravity increases    and 

are  then conveyed to an  agitated washer  for a  similar 

operation with fresh solvent.    After this washing process, 

the  wet meal  is  conveyed to  rotary   steam  jacketed   vacuum 

dryers.    This process  removes  residual EDC  solvent by 

several applications of purge   steam  and evaporation.    The 

FPC  is then either milled,   screened  and  stored,   or  conveyed 

to the 2nd stage process, an  isopropyl alcohol extraction 

unit,  for  further deodorizing to meet the U.  S.   Food and 

Drug specifications. 

Solvent vapors (EDC or alcohol and  steam)  from the dryers, 

evaporaters and extractors are condensed on their way to 

the decanter, which discharges the water and recycles the 

solvent for further use.    Vented vapors from the  vacuum 

pump and from various process   vessels are   sent to  a solvent 

recovery system for further recovery of small amounts of 

solvent that would otherwise  be lost. 

The  second  stage process is very similar to the process 

described by others and  that which is in use at the plant 

in Agadir.     The alcohol extracting  unit installed at the 

New Bedford plant operates essentially by  contacting the 

output PFC  from the  first  stage with IPA-water  solvent  to 

extract flavor and aroma producing materials.    The FPC flows 

from chamber to chamber countercurrent to the flow of solvent. 
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De solvent i zing is conducted in much the same manner ac  in the 

first stage.    Several de solventi zor s are used to  conduct the 

drying operation.    While one unit is on the line  the others 

are  inoperative but accumulating the continuous flow of drained 

FPC. 

As in the  first  stage process,  the alcohol and same EDC is 

recovered through the specially designed solvent recovery 

system. 

The VioBin process, particularly the continuous  separation of 

fat from vet tissue and the apparatus utilizing such continuous 

process is based on the following premise: 

Many substances, particularly of animal origin, 

contain relatively high proportions of water which 

are  present either In  the  form of intracellular 

fluid,  or  are present  In  tho  ^11 tir.cue  an  inter- 

cellular   fluid.    The pregno»-   of a moist ire  content 

in tissue   in pxce.^s -.f ?n percent greatly  impairs, 

or prevents u;>» of a ."onventional   ruiwnt  extraction 

process for  the  removal  of f%t   fn«  Ur tissu«. 

An »zeotrope hae the property of b«..¡.ling at * lo*«r 

temperature than thr tx>llin#* point of eigner of the 

liquids which form f.tw   w>ot.rop#», 

fat  body of  m4 vent «u-t   for«  m Hfeotrop» witfc 

»ter  pref^rabiy at «t»-»pftrr ir» pr#s-4r«.    fa» auifta« 

•toould  b*>   -j»>-*»-i t.    f   ri %r,   %i#-*i-,p»(   vM-h will 

feaow  :s*bs**r.*iai   j.« r • i. r,&     f  w*t**r   in t-imfA-m  to 

tee  «»o-*r»*     f   •.<:#»'.*   11**11^*1  *•   *.tm    f*i%*\j+ 

teaperai.r»  #*;# *^i.    Am'«  * r» »«^-*»    f «14* 

fla#«, w  pr»r*f  •tr^^w  it  *¿.-»«-te.    I*.*/!*«» 

ii*ftâur**«   (Of)   Mn %  **. l*tr#  ft Is*   •*  *<M»&*pft»yi4 

fveaMr« of -ij»*, c.   á «atar•«tJylMi 4i*a¿&via* 

••»otref»  tollé m%  F¿.$ C. 
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Tbe solvent must not be reactive with the tissue 

constituents under operating conditions,  and must 

be  capable of  being removed by evaporation from 

the  fat without leaving harmful or toxic residues. 

It is noted that the  sale of PPC  in the U.S.   and to markets 

funded  by the  U.  S.  Agency  for  International Development  requires 

a manufacturing process approved by the previously mentioned Food 

and Drug Administration.     Review of the  overall FPC  manufacturing 

experience available  today  indicates that the  VioBin process  is 

the one  best  suited   for large  scale production. 

Since 1958 the VioBin Process has been   in a continuous program 

of development.    Only since raid 1%7 have we moved from the 

laboratory to  the economical large-scale production plant. 

The production plants were   based  on a large  enough processing 

capability to make  the  individual processes economical.     Qy 

optimizing each process and  fully utilizing  the whole wet   fish, 

the various   solvents  and   the  utilities,   we now have  operating 

proof that  fish protein concentrate may be economically produced 

on * large  scale. 

Considerable  effort  has teen experde 1   by Marine Protein  Inc. 

toward establishing design criteria   or  a ¿00 ton per day   input 

•tor«-based  plant arid      ?00 ton per day  incremental   shipboard 

ba»*d  plants,     I must emphasize  here  that the design of these 

plants  ar*  bms*d on  H cUal   solvent process,   but could v^ry well 

haw b**>n 4e,ni4n#»d  for  a »in&le   «.ilvent process if  that process 

war» well »»''«^b #stabiisrn*d. 

The u#iiüfit«  of a  «Mpbomrd  plant %re   re ¿mei ou. 5.    The most 

tljmtfl<*aßt  w  tl»   lwrtawd <Ur?s of production per year,  and 

UV rwàicmà  fH.it of  i*r«ling ft afe at mm «"ui • stationary 

pi «it. 
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However, before comparing the relative merita of chipboard 

versus shore based plants a feasibility study would be  recommended. 

Such a study would consider all factors  such as   r.ite location, 

fish harvesting,   product utilization,  labor  nupply,  transportation, 
and  so forth. 

The   specific business of MPI  is  to perform  such studies and to do 

the  necessary engineering commensurate with the dictates of the 
study. 

A sample of a statement of work for  such a study is available. 
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