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3C~2ýBME: MOMA.* VMH PROM=oa 2' Prote=z and 7TIMP'MI-r

secticmi r; - pow~ i4, - PD 1v; Frgra-tmm C:963)

Abstr•az. On cult•.-- of microorfa.nims = qmtro•". arabs hIate s bas

studlied. vItb a view of poduoing -grtein ewn vitemiz- co~s~txwI.* aut~hvaN.ý

for mcm.1 and bua oomaiption. Qvimg to tb" f a~e. thq' sd m'i =3 -s_-arxs

se) civ'~Jy metakboiise puaaff1inic byr~omrbms5, th& d~sievites so etmtd

ame tr.1m4oy dewmaed. Usually owe pa&c of ;rkein-vitamin con~ents

azd 9 pwxn ot very low patn point "as oil am =:,duced fr-= 10 y-ts t

ve1agt of beavy as oil.

MI pr=~IAns In uib a murcoetrtes mx, pWe:LcIw ritfa in tba e Lm

aoids 1isdipenuible to lfte'd~nh we oaJy foum in amfml pri~taim.

use vi"A oorse2 profaoss coaod~ -foods bev1ng a bsLA--s4 u.±zr1;i=&2.

value.. 73& pm .e of a hash W;nein I- w%. vit•3ims i• eea3 .'s ,

food va.ue.

7.% pr.litability gC "b. wpoo.ss a i habaroed. thy _,W "•- mS t c t.'%%

a!.:.l Ii as " a reU..t c. tbelz bI fried fr... wx.

t ,.U asks goml tbe preasen vv2A usvtta' o! ;=Msjm f.:. hn

mq.L in a sh~ sp&m of tiu sad st. a jla('.
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u .1957 a niecrbiologloal reaeiweb orgonloation Vansmet Mp at the labora-

tory of Iarera belonging to the Societe Pranesise des Peioles BP (The French

misub~diary of British Petrole~.). Its purpose was to stv* the action~ a

m~c,-.jp~= a byftooebonotes, ont elpaeciafly an the astegories of bydro.-

carbonates v!210h result from tUs refi1ning of mmft.

The research alimd, and. still a1lm, at developing mew mans of refininig

ena selection Vbich hnd not yet lad to reslt.t usable by the iniautry. DA

tbey qcxickly Tedo the urtbors realize the following fundimnutal facts:

1) Smarous .i~wcorsanmfu live aznd Pow vith hydrocarbocs as the sole

so-2oe of ftbcu ond saerV. OerteAi species t1um-M i:L the Gecantatain

baa Ls or oil reflIng p3aftm, I.n tbe water at the botton of oi~l tanks, In

tbs oll-tskied. terrains, and even mn1ar the asipbsted surface of rmfis. W e

bave ea isolated pseeidzmocs end, caxtsiu 7masts. Yhose niuro.-orgkaft

wre x&I-) wObi52 ozponix. fhuy wooniate tbooelvas q1ta veil to rsir

potrio3Au siubstrost, vt±ab contain Use varlo clahsan of bvdroautwx *a&

2) 7-h mxyI±oqaa alor*-arqgmos which bowe been studied .selactive4

miejb~liae *sasbnelal streb-db.aa parafffiao 17drocrbons.

S' Mwos w!UVr-OrgWaW~ form a UAMz matter. Thnretore the re w e

m 3Mm rich SA "*In*la. Patroal= eas thvia booono a covrce of p-otelup

UbiAjh are the most In8±wpza~bie elmrst In the diet of sein &M aeiinls,, on

W meWhIab tbW' lAch mant.

Thaew cant~ba1oa raw the frovcroa aCt Up stud vhieb the prs~ent

oa===enIaon mr~Preeets, i.e. the bioayuthsais ot poelas. frrm petraolen.
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It 312st first of sal, be recalled tbat scientific literature regard~ing

the grtwth of micro-organima at the expense of bydrocarbons is abundant.

The vuzka ct ZT.C. Bones end a M bs ides regarding the bacterien caydUsatiozi

maebanics of parffino bqdroome'boina gst 0sPeolafly be mentloned (1).

Bu. 'ibile fte pwevicu phl~oatims rqmrd~in the grovbh of micro-

POrIaSO at the expense of bdrocar~onu b'rm bad a fundamenta1, or acadowlea1

dbwaeacer, the present vork rroceeds from. a deeided.1ir ndastrial concept.

The latter's aft Is to achieve, In viable technical and ecoa.ic conditions&

the asss-productICon ct proteins fromi nain-reflned varts of petrolsm. Ths

da-uwa.ng of those parts is a comosqueaow of ferseftation, wbioh repmseents

&u evideu lIntereft for oil people. It va therefore necessery slia to

explore -its possibilities.

Woret pwoceadW w fzrtber, ve Mafll reftU acm fundinsntel nactloos

in this now teoelmqae vIch opow for car indvetry. Mwe sioro-or~niin

repesntlive sitter. W4e the plants wan the sanmals, tboy- -

O1ly ca live In the presence at voter .

raey we&d food? anon ssOPI, jq&ostWz, PIDOAsiia, NMOSM4s lamed

The satrblaw mieri*bee breatba w~g %, which sans that the cafixstion

at a purt at thel.r ortcan MwoI~e the energy wedie for the synthesis of

the living cell swatter, with dtsob&Mg of C32 "n IgO.

Their growth ofte. r.qa1.ves grotb ftctcra sroh as vitmoims, eta.

They e*ndIcft tbamebes by buwpcniug ur by gpwsulation-

3
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TbeLi conaittution depends On the conditions and an the nediia& of culture,

and &sos on their alluetatioa. It In possible to obtain "fat" cells rich In

lipids, or - lean' ones rich in proteins.

Tbeir &-awth mey be binuiedi or stopped by polsoving.

Th~ey die -zd. tben they rat.,

Tbis possible to reterd or Swrevet their pxbreaction by cold, 'b7 anti-

septics or by manw of d~essicatica.

T1hose w~e tha general lavs of lives fhich rule the fermentations in

gems-rall ear also the Je~weztatien of PetmolIma.

Me fez-Awitation inlbieitry my do tvo tbnp.

a) =tivaite miaro-ozrgsnm in orda to bwwvet thin avd to use thin muah

as -- thet is *bet is done ft oar esi - or It can extract from Use sam

va2amble proftts (y~tom~ns, admo-seidso eta.).

b) Sampate ar extract the prodwats aahieved by the miaro-amni8o in

tbe aqpwas cul~t=* media. This field is &ULo open to the Istw3olmn Imnst7y.

1% ila-t ourvelvas Uz*~ to the sorthItim faxentatlos.

1. Sourae of osiboc.

9f4u &s generaarlly the ascba hydrates which arv soluble in vote awe

.be raztrv of cczbom and, inez of the treditliml fermentation.

Dt tŽ. p~trolaa fouutetical, the *wuros of caulb mud .ip lies

C 17It hyftooazto, generally normal puattfinic e.

'O'ilta rai wtool thewef ort ooces In a u~iun with e I U14~

*.wd*t. 4 p.s oaes aqo m~ an %yGroomz~in. 21et is Its main

Uftix.Yý-y f-,"= thea point ct view at e"uiml engimersg.



p

2. Omen needs and yield

The raw rmwila af the matter vhich coaatitutes the cells of the micro-

,organisms is rwugay~ C 112 0, azote (7 to 15%), "pbcporus and other mineral

ico beirg set aside. What tb ary cultivated an substrae of oszbco

3by'rsteo cc the fm=3a ((N~o), (?), ocanon is needd in azder to proviam

the requirfrmxts of oerg fto the growth h pvie a02 and 120, but

tbre is pratically30 no a e fiate& .n the cell matar. When a= stgrts

fron parffinic h7drocarbo at the roueg formula (CH2 ). as substata, in

oraer to obtain 052O, cne nseds an 0 atom per q2 gouping in oraer to

constitute the matter of the call. Therefore this inttor tilaU~y contains

in weirt A purts orligndti rc ildrooazea for eaah 36 Parts ziigin -

tIng frce the air. If the reatcu occurred svitbrn use of enar, =a

would obtuin arocd 200 WUtof me inter for "a 100 pairts of mateb034sed

baaro o•z=cs.

Sac is not the me*s, tor ami pot of the watebolisaed bydroomboca to

commind by thu reepirotice at the cell, vith VrodetIac at ODR asM 3.0

eM at tbe awa~ meeded by the syntbooea Which have oocerred.

:b practiae 100 "at of vatabolimed VvQVze tosc droweboms prodem

100 pusazt of ash utter eM the rest Is wued so Tha for the b1amWtoes.

Mih the truditlcmi caitue ct yeasts vith rApre "s substrate, we c~tai

=4b 30 parts of msh~ar tter tar 100 jairtsof at e r aooesmo. As a

Godsequoe, thee 'in *sa ebeateu to proom asl~vzawe matter wiLth

kdofeszbmzs, $LOGe we tubes gaq troa the air. Ikt evldAntly a

acmie owe at it. Onmast tbarefoe haew a parthieumiaz3. well ftbgeId

vcmalmas tor the distrIbutom of aIx Ina the sztrtivew xaftva.
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3. se0Lartien ad mbig,-.

M.w te-a1--ional fearntatio p odcems an aqueous ns*di which bo3& in

su'tsim 4the ceals of sicro-Oruiodm. Me aspamtoU Is achieved by m=as

of ce fuM~tiLon or by filtration. The calls are vW~m with vater ncie or

t'via. &VA separated frM the Saeous anetua by cenrtr~ftatl or filtrati- n.

Tbey a" then d aien ofatma aylindezs or "byiny &Vrying".

with bdocubcas as mjbtrstea# even vith pzre nmazs vam (Varafrins),

""am is in the nutritive aedums a ae o less Important quntity af oil

OU_1 umt be 00o*2Ae se ated frca the e*1e . Mae uapd of petrvole

fto ta.tI bu not bee the object at WW e P1hlotion that ye kw. Tt is

Mvarthawee Ot captal Uartamae. V6 hes Uniated olven to stvuy It

in tbb as a the yeseut, vbich can be separated. by asuWitustian.

M:& ~ew. celleD absped Ilka an an and hevtn a fmw iaroms at 4siowter,

are tab -agmnts of an Oa3.sftiesticif cc the VPl of wator sa oil. no

M4rLTlv a•S m3101 oCat&m1 tUNIOcStl'veu (?) Vtwhi reSUt fr= the

tez' cation and *Lah we the sagts of culalflalmloa of Uhe v :M of oil

I- the vwaer. M wmt at the autagalstlo actla of thba e so to imeb

tbat. .%13F aftem, a A*wbantwe purt of the avaecu =alum, *1be in UAW"d

&M sepwaale by msms c a simle deantatIci. There imss cc the azteee

at ~sx:Ioc ;mw vbiob watautnste eUs a. The sepration cc t2Wa uunlaio

In & "• rMo-p with Utrm opatl Is .Mtlzxftury, kwevtIalo, the yea• s

Sublb IS *a•t•lne ead. vbieb mtialom 10 to 20C of acell tIn qmas

srldtIn, vost oa•ml be vahed. so a to elisinste the traces ao ba'4roawas

*1 h are st=ll presest. Mb vwer %%iob is eemsetn mwt ai.m be rMe at

IIe salts Mwic It sIL.l C OteISs, e" wel a" CC other I•i•it . These two

obje- _ .vsw a* aabsve by a soni" at washiMg in vaiter, touoved by ceatrifusa-
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The fUsal drzlmg bas a capital Lportanee, for it condition the qality

of the yeast. It at 'be oarie& out at sucoh a t• sre thet the seile

do not waurass a te•mp•st•re of 1o0Cand should reach it fro as short a

lap•e of t1in a poasible.

W IDIM •AL D¶ai

A coisiderable mater of acro-omrg m can be dapted to grow = %•ro-

carbo• as substrates. Most or them preferebl' coaue atralxt 61e1a pare-

frac bydvaaartaua. ay sem to iVoe cqelic bydrocarbms. The isopara-

Mm genezaUy are not attacked. T !Uxt , svertheloas, hoev found

sxceproas. The fol1J.im isoparaffins, fambly refMied -- 2 •mt•,tetrsde-

nw, 2 intbyl-psateadacus, 2 Utl-dodfcmae, 3 mwtyl-pentadecane - ar*

Iea~wr37 codd41md by wftU yests, but the reactiou is mach ater than with

srafrim dmdL of mwflosti. 2 mehly-triaoseas In barsty tomobe.

as a oa.qmea, nem the pat po~ta ~ c vilew, the aowo-ora-e

whIch wre 5stded •s Iaeaoliss em2at* 0.ma vItb noema qprins.

Mzt tbe pwems at oober clause of bqdr*oo s &ase afot W the poeossa,

ad thet Is of optal Ixmut•oe.

Xt v"e thaf. leterosetif to be"s a &fflXIA prom" s this selseatlIvt.

fthi prooess is lla...teto the eoaempetmo of •amael mzsrw at leasrt

Until %, the Gnua realm ftich ISOn wtuaIM. Newyr "atas, bwesiad so

oils sad v heavy Wo oil& can thbs be d~woaxr with considrable

inprawet in their peztcrmance In cOIL tagstrstin.

Mioro-biol*ol dowaxiog of aertain heavy wsai~a and spisdift am

not renoe I* a *CAflr Imortant •a1shla teimr flow point w/ tbaW com ain

iooposerett with a W40 fl.ion ~0s whih sam not mobollsed.

7



ftae .onme laaortence of 6av.z.ng of most or those frsactions (prats),

hich are not generall~y diewexed by treditiomal xetbods, lies in the ftht that

It. does not produce paraffins for vhich it would be diffi1cult to find an ade-

Czate ozt let. Instead. of ttose paruffins, one produaces oonosntrat~s of pro-

beims and vitamins of a greater value than Tbkt of the Vaafisxtts, and cornes-

voaniss to an waoxnus potential need.

Sawrow saroeroozmni - yeasts and bacteria - have been adapte" to

payefttinic )zydroerbons. A seletion vas later made for a deeper study of

.be fact~zs of their culture. The ariterlim vbiab was adopted va- the ass*

of their .56PwetionMA mat their Faulcaetiam.

In the Vsent atate of ow he3*Gep, the yeasts sxecto be pmeterrlm4

but It in zot exaubded that aertai bacteria me be abosen later becoe

of t#heir I eresting coqpition in the matter at food valu~e.

5a canl-v" of the meleoted aioro-orgmim bas been stwdied aim a

stiates at pin normal parafradc~ IW4iocaeow amsd especiali ce frsatlow

of %bbs atve~ric distillation of ozads from Itbe NM14A Mast sAd tra the

Sehass, aB wil as an oerteaf stramay peuttlMio Ptetiolma 7pofte .

Tto main Vowk Vas 400 c am oetuz SasotIA~Md up to a acel& C-f TO

1Iturs. "Mis is a ewuaiwet atbod for the stvdy of the pmzinmters of

pSrwtk. Oostiz~sd caltures ane also proceeding. They -11 to Gnw very

Impmens datea tw the ILubmtrial fazuetation whIbia mast be mod in a wmIn-

UoS
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=IZ8I8 AIl~afl AaEVW

1. It has first been established that the imtbatical. lav of the

gornth of aicro-orplunms in a nutritive mdiiu vith a single liquid pase

(2) also applies to that cwrth in a madium of two Imiscibla liquid pbes.

!ht 1m is explaired by the formla:

x÷ . 2 rt

vhm : xo - concentratio of oells at the Instint o

Xt - concentration of cells at the instant t

r m rate of gro•tb m aniber of oe]1aler divisions per hour

Time of cellular division - 1/. (generation tim).

]A omr cultures, vw e*"LIZ obtain celluar division tiows od the or••r

of 4 Inurs, vith vis variations dep•dng oan the condition used. Ths

eXtaasiao In figurts of the spud of repraodction of cells is the essential

tvarseterwtfto of a teimistatIon. It malm the cal1culations at the cmical

2. Wes mtritive mftm oa the pstraUm ftmmntatlon is oalmtelUy

synthetio. In tbst it Ufe ftv t nutritive meiu of traditional

feinatatioss frm cazon *4zataw, derived fmo epriAlftural pvftact

bibch often bring in uote, potsamlva and also ea baraul impulties

vhob must be elmnated.

An sappropiate amtrit.iv m£m mit gotai.n, In Mparotilm owzwpd-

lego toUAW We tf , the U LtvAL te4 0ells, the fOUlWl el2Mnts:

min..l aato or oasaamic aote, $piceapuos, potmssivm, malmim. 1bose

elemts ane lntrnced uner the rar oa ssalts or at x sgs, vbioh are

as oheap at pos ibi, -ial La toe fom ato sall fertlylmers. hr •i

formal&& ane possible, wh~iah ampea on the Vftce ct caierwial, pradnts, an

the ablity of the ialzo-oseniame to oa m them an& an possible in-
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Pulrtbermore, the =tritive edlu waft coatain the olio-.elwmums

neetssary for %be Wrrwth of the xlwo-orgie : iron, sznwo cONWRr, m360ele,

e+%. Those ollgo-elements ewdst in the fresh watexs and in sea vater. The

vters hiich vere used in the present study for ;he prepmtion of the

niutritivGe dia appsrantly contained enowh of them. The aW n of

Oeetaix n Ofg thee, vhilh vas made during the stid, &pq&nt4 did not result

iz any ixezavmut af the Processe.

3. Ta:"rture is a capitea factor for the rowth. For esab iiaro-

orpoln. there Is an cytim temprtwe otsi&e of bhich the tin couaed

by *1161w d•dslicm (splitting of cells) beemes prohibitive. Those

taqsturts are eal in the xeig4orboo of 25 to WoC eA mainly t•da

300.

Sinos the termsetoatis Is e=tbwwIe# a OoolInm to &Ivor* Defeswaz.

be ew of eqg Is the "I•t fafer, tI e Us c•ltures at micro-

Ormln esotI5iL~y n subtsttrUo byt oosaxous.

in faet the ematia•al i. at growth does not siae it possible to ftre-

set e:V '.ult tz the oo•eatr~ttIx of oeesl In as &Vm e 1u If m feeds

t:* otils vith tba sneeed los and if no poLisaa• c aw*. Mwh maseeaey

0 4010 to be III - I he ee4M 1 010 I tA e 6of dseolutlaA I* the

Ws.€r of tba maIxm. fte 1nit of the gwtbh is tbarefor find by te

"t•fts•=. of tbh o3nan of the eair In the mdius. I reat, ome Iabbes

I l calls (asU Asutitee) at 10 to 25 a. ver l.iter of inGUm,

wIjh is a nozesl figur~e I& ooauwmtlmnl ftrowntaticee.

5. NAJAg at bqdroaazioas.

10
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The nelis mt alwvars bave access to normael pffins vhich tbey need.

]ut tbwe mat not be too such of t-- for the cposition of the cells

tbon cbmages for thu vorse. O the other hazA, It th r in a big excess

of bydrocarba, the oil pb• e baMaers tU access to the oel3s for nutri-

tive salts and oqgenp prafoizQ a sort of eboking.

6. Yields

Tt is current to obtain calba~.sr densities of 10 to 15 Lr. per liter,

and somtimes evn greater.

The rovth yield 14 eigaveaeG as fbllxw in relation to deight:

dryCal tzer dha.lrm X 100.

It is cTaut to Cbtain poith yiels equal to 100.

The nmterial yiel• i. Winefdio by ts frolllowv1 vegbt relation:

This 11*A epui 4apatustiaey an the contest of intabollmed tydrcmaszoma

of tbe pstrOmma freatica Aiabi Is treated, that to Its pzefttin owtent.

In mftics, vith the pa•fra •ic p olls bica hem beem stdied, It

fluftuates between 8 end 1% aM amirtimee Uwe.

bA for oecmlo a'loulat1in the ftigre 10 nt be adopted -- iftah

mammu that 10 tons at VOC4l YieldA %W ternatatica I t= of Ary oe0lber

motter and 9 tons at Ueeamd gamoil.

7. bnslta of Gmxlz'i

One vi find below sme typical reults relaive to ga oil vith hio

outno, point.



- -~Tab 1. * eult.sa do-V~ezing

origin mzmarstine Irak(?) Mxwlt Irek( i) &ssi-Mosaa.d

RqIng oC 305 IT8 29 223 198 24 2r0 235 2o4 276

50% ..... C 32T 380 348 366 361 30T 328 294 313 335

90% 0. - - - - 351 353 365 355 363

f•ial point. -c 351. 100 390 40 h0 3•l 37 39 380 379

pmusfrin in %ew vseat*

borer* .... 13.3 11.6 13.2 14 8.8 7.65 9.5 3.2 4.5 5.6

after..... o. 3.1 0.5 1A. 0.9 0.A 0.3 0.6 0.15 0.19

Outfim point O

berer* 4 4 +U1 +9 .17 -1 *5 -1 +0 +5

attar -25 +3 .4. -16 410 415 -31. -37 -37 -31.

ustaxisa 71.3* in

% par vdit 12.5 8 13.2 7.8 LI 15.2 28 8.5 12 9.3

fassa by amdIU4 in matbylem oblari. maliia.

I- ~iOMP sc acqAtr.& In the mtter at pstWalmn terfitatio owd e k Q

otAius 3t ehamloal *ng.D..r~in 'hblb)v bomee cuzte4 cut mbs It pmwelb~

to -Madvo an 1ndt$. a1 ii for a CG~tI5MN tszm"tstlat o pe~ro3ave

froo~lc ýpzi) for the pwpos. of pmft.fh oeaiJn'a uetter for tbm

a.-*urbwt at maulmL 9M latr at va, ma,, ait~ %b swsMu, to tbmagb3&U

Plea% 1 ripresenu a very &S111I~f schum at svmash -Instllatioa.

1 ; .titms r anr ad-ctlehnt1y pIleit for understanUM it.

12
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Zn order mo ascertain certain. elements vbiCh are still needed for & f1nal

a.-ibevement of the industrial ste, a semi-omerftal unit is being built

at Lkvewa r6finery. That unit vil3 provide Information about the chemical

engineering of the project. It vill make it possible to study (the process)

or a suffieiently big scale for transferring on hlueprint the kmowledge ac-

t±r=& in the laboratory. It will produce sufficient quantities of cel111ar

matter for extensive etu&dls of nutrition on Important mbews of aci-a-s.

Those studies mst precede any idatrial-mscle production.

MESMUTM AM NM ACTMIA CMS

A prelininary study bas bee. made of this subject and it comena the

teof .U4s 3process.

Tb. evaluiation has been based on a oontinuoau unit rrauacing 50 tons

per day of fty callular mttea. Tt unit procemses 500 tona of Wsoil per

day and returmn to Industry 450 tous of diazesd guaoil per dmy.

?hat preliminy econ cic study indiates that tUs proces is flnmciallj

interestiag and that the evemtual profit derives about eqyal1y frcu the

prod;aion protein and vitrmin omafntmtes and fres the do-wwdng of

-Me -- pgrading a engine fuals at b a flaudity waolls, vbMcb we only

"a-4sbe &a part of ridue Thel oils, =at be calculated for each partic-lar

•am of any ref.nery.

This Is Use n•em e give to te. oler matter af tba mioxgmnim

aultivw'sd, an pat rolma~ substates.
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Tbe choice of stocks of umicro-organisms and the ocon•itions of their

cultivation ake it possible to produce rrotein-vltamir concentrates of

ditfternt cocposition. The final selection will =n4 be mde tbanks to t•e

SMI-Cociercial unLit.

Nutrition science provides us with the informstion necessary to inter-

pret the cemposition of those concentrates. Man and farm a als need a

balanced diet containing well-established proportinns of glucids, lipids

and proteins, vith mineral elmments such as phosphorus and calcium, plus

a geat variety of vitamins.

Tb. daticlency In the single one of thc'ie ao•pomants is encuat to cause

more or lass serio tro•bles for tbe p ical and mental health of indivi-

duals.

The gropth of the world popiation, the ge,: ybical diversity of the

eonditices of life the generallesat I, of znoaultur, are, sg ny

otbers, the reasons of the der-anorinhment of a peat pa•t of the bumn

race. The lack of amalmg rotelm tI certainly the moat wldespred fore

of e alm3rtitio and the an it Is mo=st diffic"2Lt to remdy.

Proteins exist in appreciable quantities in the grains - Trhat, mraie,

rice, wta. -- vblcb are the basic foo&, often the oly one, of the most

part of the poor popalt ions, or or populations unawawre of their food

repuirints. Bzt those ] .otalm an tragi'al.y poor in certaa as .no-

acids indispensable to life -- those Vldch the hIn body cannot produce

by synthesis. Only -1-2 "sins contain those mino-alids in s'dT cient.

quantity and IA required prportimons. M It so appes tat mnost zlro-

wrphms also effect that synthsis, vith a dIstribhutio appoaochin that

Vhibc emiLets i 6 animl poteis.

4•'•'1 •--- • liB ill 3•5
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Vble 3. gives tie global cu•oaitic* of a typical conce-rate of proteins

and vi-a.&ias preprei at laver.

Table 2. Invesfen•ts and. Poductllo costs

1. Yeaky prouc•i•± (90% utilzaton ........ Production: 50 T/d
16,1.00T. (tO~a)

2. Investment ................................ Nov Francs: 12.5 million

3. Yerly ewpeditume ......... Rhta or Pric Qpantities e X 1000 U112
per year produced

ANrtizatio 10% 1,250 T6 .2

Salaries:
Operatives ..................... 20,000 V/temr 2 1em X

2 jobs 160

I ...................... 13,000 N/A• r 2 mIn X
4~ jobs la 21.5

Supbr erm ................... 33% 88

Upkeep (azitemnosc) (anopowr and 3% of m~ints-ace 3T5 22.9

.C..... ........................ 70IF/3,,000 Mw& 18.5 x 106 1,295

8Ela (I kg) .................. 5W•? 18,500 93

Cot,2L- vater (fr asee) ...... o.A2 / I l.6- 106 2 12.6

Process ,w6, (frtsb) 0.24 Wt M X 10.3 222
]•.b. .......................... go rtz 7o'70 636

Chrioal produats Mdow'1in to wrim
(nutritin =d~ii)... cc fert1uaym 3,280 200

C~rsea. psao±s....... 90 ff2 16,0oo 1,476 .90

i n -I e -t . .............. 0... ... q . 3 3 -2

_•,4 (,vI, ta or inte•e.•) 9,621 586.7



Table 3.

BP concentrate of vitamins and nateins. .Gobal Ccosition
pm per 100 CgM)

Moisture .......................... 7.03

Total t.z ....................... 6.92

Proto, te .......................... 43.6

Lpi p i ds.............. 18.5

Glacids ( h) .................. 21.9

A ............................. 4.43

We=.li....... a ....... 0.211

PhoAorus ........................ 1.250

Potass•um ......................... 0.500

Table #f presants in detain the distribiation of 1W.dpensable saio-

acids present in this conoentrate, in coarisoa with those contained in a

va-riety d foodtuffs.

Alth34h the interest nt the g1u6tis and n igft contined as food to

not insigniftoant, it in the hlh-Egh dae "*Itn= aMd the vitamins sobtle

in vwater Vbicb rep•sent the viaue of this nrv food.

T~able fI4 shova, first af .11, that vheat proteins are gravel~y daticiewt

in lrcia. This Laino-acid is to be found in sufficient proportion onl.y i

aninal proteins: mseat, iarb, silk and yeast. "Iein is espbca-!ly the

srowk, ]I iting factor tor the anImna. ThM gftUn proteine are woefully

poo in oiyca 3" wmept in t1e sa•s, bean. Th. result Is that no grain in

withouzt a rqppiamnt, a good foodL for cattle eMd other bards, nr fo:- ft.

In the ecmm•ries where the population tfter oa u •rnoautsut in

proteina, supplasnting grains vith 461ne ý$ in order.

I7



Tabla 4. Camposition of Proteins of various dxr foodstuffs

Wbeat Beef of'sDry Tcula BP Protein-Vitunin

% proteins in drzy flowk mYt OOO•eentratee

foos•tuff 13-.-.2 39- 33.1 "4.A 43.6

mino-mnids

in 94100 . .oo teins (3) (3) (3) (5)

Ieuclne T.0 8.0 11.0 7.6 7.0

Isnleuoin 4.2 6.0 7.6 5.5 3.05

Valin 4.1 5.5 7.05 6.0 8.40

Threno= -T.7 5.0 4.7 5.4 9.10

Keetbloo 1.5 3.2 3.2 0.8 1.20

C1n .9 1.2 1.9 1.0 0.10

1"in 1.9 i0.0 8.7 6.8 11.6

Argz•lan 4.2 T.T 4.2 4.1 8.0

listi8±r 2.2 3.3 2.6 I.T 8.10

Mhanylal.•ann 5.5 5.0 5.5 3.9 7.90

?rf r*mbazm 0.8 1.4 1.5 1.6 1.17

=:.-I= (8) =BINn * 4izmrm

The proteSs of the zww ac~onaatte wero wxted to smimi proteins ezA

u~n* closely to those of yeast. In pwztlaular, its rioanms In lystl nde

threomin is rerkble, but It Is defiitety In sultaztse i miaa-e s:

mutioulz sM ou.tai, atdeb amr ooctuine in sufficleat qaentltlea in the
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The eussoclatimt og rain proteins and of proteins of the protein-vititin

•oncentrate tberefore. ukes it possible to achieve a sufficiently baeanced

diet in proteins both for sn•igs and for people.

Beside the indispensable proteins, the presenee of a geat variety of

bydroluble vitamins (soluble In vaare, tbut Ix), prinoipsl4 of thosm of

vrop B, is a very favorable fear (Utbl 5).

Table 5- Vita"in soluble in vater

TE0I3 KFL&VU NI=33 C PARaMY IC PDXDOJIf ODALMI
ACM A

31 32 B6 312

ROM UOURS )M- Dnlr3 - TRAW AOIT•YL&TM
TMIM LI NW IP IN S TM O h*McINM-QDA7 PAT ACM3 je 8TimBism

ROM 2 3 15 3 2 0.01

S3OT C bert-ber1 KP% O PXIURA KW O MkWU P==M-
LAM aturites 0I1 G1OM Cin

PA0-IA

Seer 1-3 2 40O-100 T721 1

OX-c.lver 3-10 16 7547T5 30-60 5 8

alu 0.3-0.T 1-3 1-5 1-4 1-3

"pais 0.5-T 1-1.5 10-30 5-2X 3-6
oll-a&kaS T-l1 3-10 104O 50-50(R)
dry yeas 2-20 30-60 200-300 304-00 4-5o

YZRlMI =- 3-16 75 5 I&-= 1.50-19 23 o.1

M-E ANM M Or 1VBC AM ED= 33 m& kg. WT~ Ala MWiu iMM3z UMJ PUnZ• (3), (6), (T).-

(x) Mn a TU OK DT! (r T_ 7KAL M

19
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The =ske-up of the Vrten-vitudz concentrte shows that It can bring

to those asmqpd foods both kndis ng • le proteis and grofth itso . Its

orl f1rsof btehispituf of oiew. eet.t hchhsbe M iho

In flos eaoentrate, t s yell asu In the yeassu, v••mins are asoc•nte•

rzth o eter h facto rovos ait unemia ctutom, and this comsubd readers

ma:er the ikms-aiof n ot proteins by a symart of asthon thoe ietfct In

so those to that of both red.rspuis vrteioni

As to thin ifs ent s I in those 3±lasD r d bum

T concentrate m slt tS e Wscurlsbaw of stoek, aspetse,' for t5 s

Mwiter of young efators: chickmn, calves goa, etc., bts rowidiag reSh-

graeserothein maitudc gowt protam bt a doveio at3tios 9% nose mfieet ios.

saurallyGor pret stoh laof In De custries yhth haft

halndth, stat wailae aren e. run tgatan nst teir att.. babits; but it am

bring a notable coatr1950 I& ttIgn h-e1 ("tdblew) o trns to nationt aOt

Asa, oretaaad te Asirictae Vbh s r of toar soman1t for thmte

20
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by lmtroduolng tkm- lto the grat flou, or In the ram of • xtr•cts to 'be

added to broths.

BIOIWICAL TM

The preceding considerations vould. be naugt but sterile sPeculetio

oa the "a.ins-witainsn oomoeamtrte veye not assimil.able vithout wW

barn to health.

Biololoaml tests aze being carried out un mnzlmls smne a fraw motbs.

Those preliminary ezpal1ents prov±ide indications of toxicoological and

mztritimal nate which guide us in or task to ipvo the potei.s-

vitamina xuicentrates. T•e results are, lready sufficient to prsuade -as t.:

cntom~.u mr efforts vith .ft~amoe.

ftt thbat is not matieclam

Ubsemd f~tenist quantItlem at cacentrates owe sysiiab 1, nutritim

tests will be Wes cc significant wabers of rwepts, 11-pIVe, dogs, etc.

and that durlig seeral gamatlom, vith porloi1ftl autopiues. Those

tests vill be direated by the higbast scleoce outbities.

Those o~aimmts an~ also uaairsk cc tosfrm ma.1 a wino, mqalvee

ahlabon, at*.

it be& already beom estab1se that our ooentrate •ha• the volme

of rish flm in t f j•epard tfroodstar chico.

&At it is aigy after comlntte wM sIiticest~y fvrvowble reuilts that

*oa acmeantretes viii be u.sedacmiorela.U7.

21
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I tJritim of. am~s.

The inustry coneermt wltb the production of foodstfM for eonIams in

very I mtant. Tts gross in the MA is of the order of 3,000 d1iUo.s of

dollars pe? year.

The providinA of "nolao" " Uei, and "mpecnl.y of gwth vitamins

for tbose food, comoos my be aeebeved vith the vitamima-pNotes cocem-

trate, as it is somei s achieved vith ywt at a dose of 3%

Tha imarkst for it in oomaideroble a* is pavin rapidlyr

For thei S of -11-1 potlums to thbom foostugff, the exap% of

fish tour I* ty~dL4l

Peru's wdaftion in M4 .................... 1,o00 T. (tm)

Pe•r,•'s Vodfe1 In 196 .................... 800,000 T.

World tio i IA ..................... 2 million tos

The c*&semtxtrste of proteins ad vi'tamis drom n from petrolsa soy Wa

as~mt&lr GoevnowutIxa mm~t3r6tvam.

1bG SUlaM WAY Good IA SMaIM prOb.ins 1s at 30 pIMM fr SAM.ts, Of

o0 t- TO pr. for Ipeunt vwin, w.t-u• mM ed rilhm (8). AceamaiM to

tboso fi4gLe the yowrk 6 1 Geftlt In animl protoIns my be oopatod at

3 1A.LUO tams.-9 TIs oQWz MAB to 15 +1I1lk tam of MUGU amt. It Is

XMIly th-e the bKtOC8 Suto isaiwato of wy 3ands to be tol1mQ w

tbe reisint of amlul eoe*m adoueed to v lhlw eMmtem vwu3A sablve m&

a proft-Alcm wlibin a dela of, amy, 0 yews. - Nt the current vId pam-

lastie of 3 b~iicA vio prdmb2y double vitbin 160 years; aM vwithl 20 7em

t wi be b•nted by am biulia. Tht shows the Imeiate iqatoe at

the problem WMeb potralma W oatrIbute to solv.

22
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With a ton ot normal purafin, vh1oh has not previously been sevazsted

fraa the petro2*trn which it coctainx, it Is possible to produce a ton of

protein-vitambn coneentratea. The correspordbg fractions of petroleumare,

to that effect, dewaxud and uzraded if their choice is well done.

For a yearly production of 1,000 will-l tons of cruda oil, one can

-''t tbat 700 zilion toa are pwaffinic odl.. Th preofotion of 7 million

ton" of Vvotels-vitsmins onomtrateu, eqgdlvalnt to 3 million tons at Pro-

teals, vould cosm 1% of those 700 mllion tons of crue oil. The

reeurzees tberetfe eJst, In a aeet mbmdaut fashion, todw.

On the other bh., the coutribu'ion of fish flour caawenletly de-f•tAd

w aourtitute a parallel r4s' agal-st the 2aoU of -4-1 proteins. Both

resources am nab s -uprflump f= fiature needs.

Mw Way~A needed for %ulA'~Ja Instal latices for pwtrolow. fersntatiou

is a matter of I to 2 years. Oagezing the speed at the protation of

"pre in those facortes vith that achieved by nature in the tialtioml

tok--raislng farm, ae can see that the in&wtrial roductaion is 2500

tise faster:

An am at 300 k4, Proverly auwlAbed an a crealax lauda. esntbatlaus 0.

kg of protein per 24 hoou.1°

500 ka of 1X" oolls of aujroojgea• s in a cont l•ws ferment•tor,

receiving sdtable outrition in yldrorabo, amote, pbpbhonru, atsasium

and air, nur. produce, acoridq to our ezpariance, 2,,500 kp. of wicroorgen.

iows per 24b oae, or 1,230 kgs of proteins.

Ma nnmael.et oataln a sLamn ot 80% of proteins, so tbat met

proln s owt 5 %ass the primao most. -Pr*1llawy acamia e stvAies abev

that petrolem fertae tion proteis could be produiad at. a price variag
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be-rJn V/5 and 1/30 that of L.at Proteins at ciarent French prices.

.- r. teins produced. in the oil refineries exlsting in rarer-

noz±ished c=trlies wl. be paid. in local currency, savsg the expense for

thae ! ze sUch protoats utht vo be paid in strong c1rreneies.

"!-t11 nzw a source of en=r, then of aoical products, ]atrolim- bas

this beo* mspable, In oaeattive coMnitions, to become a suarce of bigher

("noble") foodstuffs. It an also contribute to solv the mtuer one

problem of or time: b=ger.

Aoimovl z

!Ie k-axrs tIk tb&, awasginnt or the Societe 7vAclse .don Potroles
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>: er of SBib-utifi, Rsearch, for hbs valuable advice in the fund ntal
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