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c.j':'/.:^::: íT^S :,-PApAm,\s 1 ' 

;•«• j .•» 

m«fl^\TParaf£ins» *s v*u as <* oth«r non-eonv«nrtonal proteic sources,  is  to be put this vày : 

1) Persuasion action (through experimental data) about the 
fZÎ^eMâfCty °f th* **»•« «ill** andTÍh¡ ñnal fermentation product. **fw* 

S) 2u!îT?î!ln9 th? •»>sycholo9i^l «bfltAcles caused by the inca- 
tlÍlnl¿° SÌVe

P
tìp

u
the l^lWiHT feeding traditions ^ ted in the man of the street. ~ 

£•.*£ ov^J^'  the-r?!bia" °f ««ep^bility of the SCP 
tatto.^¡!ÎS2!.  ? * "uUi"n"i0nal «O»««« about the «v. 
££to? £~ ?íl        th« sec8nd «••. »he problem eon«ists it 
Sett ins over the prejudices which have been so a^ardlv raised 
bv the infomative pre» about the quality of tíST 
obtained fro. an^a), fea wlth th, nev proteic sou£et 

*:.•» î^ichir-a a.p.A., Pilar-,   Italy 

^ •e vj.ewa ar.J 

...1» o.»-,   i-^ra^a^ w^evm-c   form.-,! edi;;::ru?. ' 

and da 
docuijwnt 

M*i¿--M 







vhI^eív,dÍff^UUÍeS sha11 have to be fac*d irl «»«se countries 
t»V J gT* tracUtion ^üuuuc a determinant element for the choice of the food. 
Said countries, and the developing ones in particular, unfor- 
tunately, are those that mostly require a development of zoo- 
tecnny and consequently need alternative efficient solutions 
ínL•*^ ffedin2f in that they *pe alreadv «eluded from the international markets of traditional proteic sources. 

A first discussion premise may be represented by the legislative 
measures adopted in certain countries in connection with the 
rules for the employment of SCP from n-paraffinsj however, we 
still hope that an agreement may be reached on a world-wide scale 
•^ÜV**31"*? the evaluation °f an the so-called non-conven- 

u4 u uPr° «°wces   before the problem of malnutrition, 
which has already reached dramatic levels in some countries, 
•ay become general. * 
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Th. search r„ „», „rotí.in, 

^"F tro»' variouc narii- *r *u* 
««»»tie .hor,.„   , 0l"d lnf0• "" °-    » 

. *•* * »«.,«. a.,, th. tdei..    "2      °°m'" . 
• ~~ of MrlBn tc Ml "Pl0l,Ini! "*•"•«»» « 

oU„iri.,. Pr0t"n° ï0'll!, h• *«•» 

« - «u. „::::: ,::::;< -— 
Pe"°rt to formen tat ion te m*„t       ^ 

*** of hi,*       * feed "* **«**?« 

.ott^30fcarboï)inbecomin^Mo^^^ 

«* -, -u 8^ltutc the prdtel   °7 tue ° 
•«• fro« eo„ventl011al "^ °btaift- ntl0n4l ••«*»••.    When Compaq wit»   *w 
present RHU*»* „_ . •"" wt*" tnt 

market rtquire^ts this quantitv 4 

»• wobl«, of u,d,mo„rl,hl„cllt 

*«!.** to.,,., ln ,ta,       **taokud * ~> 

wis»>M8»tion and development     *w   , 
•««t. produira of oofo, lniti,,M' r 00«OR, peanute and. a« i* <    .. 
«w in ÏJorthern Asia   .„< ls tht 

• Asia, soja, chouia raaka +>,„ 

«-•    ». WM. » —"*«•»«• °' M* W)1, 
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Countries h vin/; vasi  --¡.reas of decerti?  :.:'.nd,  ibera thu affrinuìture 

ie rm^h poorer than in the tropical r¡.-ur.tries.    t'-my of the«    are 

situatrd in »rorth Afri ri nml in the IVuUle 'Sast,  vher«,  if    the 

agriculture   r ..'fO'jrcoì- -..re  ..circe,  tre TU.ìC oil  rerourcer*    are 

rich,    Ir» ther« Co-i.ilrie;*.,  ih».  rvod.:3t ion of yenstn fro-. 

n-jeraffin vow Id cfi'er rreut edvHntafoc,  m;eh as: 

«   improvement  of the  ru'ility of tho -rad« oli derivatives. 

through de-piraffinitati ou, and their consequent price 

increaEe• 

• the yeaatc bav* a rauoh lar.ter domestic market than other 

petroleum paredveta which raakes it possible for the   Oil 

producing countriea to achieve what they k&v« always been atftittg 

to, nmaely the sale in their respective dornest io market e 

of petrol et« products with a high i.dded value. 

• since tho yaustn aurt t-e produced on vast scale in order 

to be economical, the excès« uf proteina available will 

be an inducement to fooUr chicken and pi if faming with 

the result that not only the domestic market would   be 

satisfied hut it should b* possible to create an important 

export trade. 

rHOM^S OF ACCEPTAS! UW 

About ten year« »go the Press publish«! for the firat tisis 

some reports ©n the po &ible use of "proteins frota hydro- 

carbon* for Hunan feeding.    So«« silly deflnitionn saeh ap 

"petroleum stcake" end M«££o und veal fro« hydronarbonft* 

•»sieh wer« spread around without the support of adequate 

teehnieal/scienUfic ar{~u»entst shocked the public opinio» 

actually rhaken by tho folcire in? nev* about« food, water 

Süd air pollution.    Those who h*d be^ua to look, far   new 
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supplie« o'  protein's arid had found in hydrocarbon a possible solu- 

tion of thoir problem,  found thercaelvor. facing a counterpart,   the 

consumer, totally taie-informel and therefore hardly prepared to 

accept a chan/'« vhich, apart from any nth^r consideration, upset 

th« best and rari) y touch Volo t. radi'.irrt s of human nutrition.    To 

talk aboi:4  ''synthetic pro!eins" or "hydr -r?rUn proteins" it'    a 

biological nonsense Vecr.ire neither deri/es S.C.P. from   an 

industrial synthesis, »er do stoak« and «¿^ fro« animals fed 

'»•itti said proteins show any trae«» of hydrocarbons« 

Actually nobody could deny that s 

-   there ar« soma nioroergantsss (.yeastr*, in this o*»ne) which 

grow «ad multiply themselves on different substrata, 

• »orne of those »¿crooririniems are «omUly used to obtain 

product» of large human consumption such ae beer, wine, bread, 

antibiotics, vltaatnr., etc. 

• through a biological proseas, man can nee substances which 

would otherwise be ur.elesa (cornflour» pressed grapes, barley, 

etc.) 

»   mom« •»ieroorsanisas fc«e for their growth (and therefore 

transfer«) metit substrata which may be defined an "non* 

conventional" but are nevertheless "natural" such ae 

n-pnraffin which ir, a well defined and very eure fraction 

of oil. 

It le therefor« cl#¿r that the problems of acceptability may be 

eire-«iteritod tot 

1 - a campaign aiming to convinco consumer*: that the subctaneea 

«sed »re ¿uet as safe as the final product obtained by 

fomentation; 

2 - overnîHse mm* of the pKvcolofîicaî.  i^peiìicentf! mainly deriving 

frt.îu the rolufitarce ;;f the ran of th** rtrcet to abandon r.o.v.c 

dee-rlv rootcl trrolitiiie. 
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Before on« t-tarts tackling the tvo above mentioned problems it ie 

advisable tc reoollect the nutritional chain to which S.C.P.  i.e. 

subject 

V 

AXTMAL 
—r- 

YBA8T 

i 

*-.-! 

n-paraffine   Mineral* 
2 00. •'••»¡••^P •^•"IHP 

flf. 1 

At «a« oan ear.ily B«e, the carbon tourea is the only difforent 

eô»S©n*nt i» the biological/nutritional cycle. 

Ultra ai»«, two natural filters (yeaits and animal) between 

n-paraffin and nan*    If, for a Moment, one would ignore the 

danger deriving from the accumulation of tc*ie Bubstinces - 

this point will be examined later - one can readily uea that 

the nutritional chain relative* to proteins from n-paraffin is 

longer than any other.    The uee of dejections in anieal breed- 



ins (catti* and r>oultr.v) a* f ted ins «tuff is,   like urea a very 

topical rufc-ect.    In thin oane the nutritional chMn is shorter 

(one rihfr less). 

VM 
—TT 

I 

AHIKAL 

i 
JL 

Other 
substances 

üraa, or 
bedding or 

Kg. 2 

It seems obvious that the question mat be considered fro» th« 

vie- point of sanitary safety of tu« substraías, of the   easts 

«d of the final product.   The eventual anovulation of toxic 

substances in the single rinßs is still beinff ignorad.   This is 

also valid if the ring anioal is exoludod.   Tha possibility of 

uaing the »non-oonventional« protein sourees for huaan feeding, 

»ecordinfr to what »/as said at sono recent scientific meeting., 

dees not seen to be any longer remote. 

smmmax eg? TO: SA^PY OF STOMUOTI« nn i»•««? 

W» problea-ouot be approaehed from two different angles« ac- 

cording to the counter party.   If the courter^rty is the man 

of the «tr«et, it mav nufftee to eay that proteins fron n-paraffin 

contain on« fifth, one tenth, ani one hundredth of the benr.onyrene 
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(the Pr... ,,3 ^ „,, nM, af )he etrett i!eu ^^ 

at»« daily e-vtin"- w5 *-h,-m* +v.^    i-    . 
ne. nation,    we ciny also 

•ay «»t • h« te„ 0„,1!oi;ifi.: wtB frtn tho ^ ^ 

art., f„„„.,t:ititn ,.rr fllK!0vtM4 Md tht ^^ iB ^ 

«.*.  »d., „,-Wc,t  „,.„«,   v, th;   ^ :e(ii¡ticii m[! .     t(ii- 

food iniu,tr.v «H.  lr. ,WlMd by ra „ B110)i md iwt mtm4 

throyçh yeast. 

•in cc.du.ion on, ,m w.u „y that ^^ ^ ^^ ^ 

rubmtut,, witMn c.rUin Ximt. «4 „^ 1o 0.rtat„ ^.^ 

tionc, th. traditional prot.io source». 

I» th. „.c.„a „„., th. ,ounW wrt, h. t„ rl(ht to pmwi 

•th« »*..    ,„ thll ,„aamuu it toy b> Mte4 M 

. «n..,ucr.o. of ,«. r.cmt „„,., ^ ^^ ^ ^ 

cf « .p.oulativ. „tur.. f«H„s ,turf, prcl<ctr, would   u 

«•«M/ *° W any „,„ for any mterU1 otmuinin? ^^ 

*wc dirw x.V0X. of RCCiptaMUtri ta othsr word>i ^ tm 

«n~.» to t«s dtff.r.„t 11*«,«,. 

«though « u „mct t0 ^y tlM)t mloroorgtmlMa %rmr!fen 

th. auh.tr.ta on which th«r MA..    • * 
"10li tlwjr «""> ll tows unlik,ly to oM«iii 

«.to«, woduct from a «on toxic »ulmtrai... 

*» broth i„ „kUh th, y,^ „, ^ eonoUtii of watw> 

»-P.r.mn »a ,W1 Mlu.    ^, ,utetfncs vibloht in t(|>wy( 

«i«ht ^oooupy „ th. „_„„,,,„ „Ml!hi itac> lt •wiKbMm 

tr» .rud, oil, ,lcht mula MM toiio R|1W| (u(!h M 

««.ti«, sr,d „.,„, 0.uu.  a, oh,.MWlstlce or ,„.„,„„,,„„ 
•«UM i, th. taton crt,,. proMos are Bhoim in taW|   ^   ta 

rwM. -ir.r.1 «It,., th.,, 0.a,„ t0 b> toïle rt tlw vojy SM<# 

-Mrt «h„ ,h, r^idu,!, Mrtllll- lB th9 nm| ^^^ ^ 

r«d.jo«d into won dj-i-ed linitr. 
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T/WS 1 

MOR'laL TV, 3 APTOS 

(Fermentât ion   0rades) 

C1? * C18 

»-paraffin», wt $ 98,3 win 

Total aroiaaticfi,?!» 50     «ax 

leoparaffins + naf tenie«, 

wt# balano« to 100 

Sulphur, ppra \Q    && 

Bromine index 30    m% 

Saybolt colour 25 4. 

Aromatica fwore than four rin^l 

Oîtrf.violtt absorption Rpectrua value 

fem **?,«fà Sali 10mm 

880 » 289 millimiorona ©»I5 Mx 

290. 299        » of 12 M« 

300 • 359 * 0#OÔ max 

JéO, - 400        H O|02 ^ 

3,4 Ben to pyretic (AOAC method) 1ppb max 

10 Ktthylehelanthran« (AOAC ntthod) tppfc mx 

1»J?,5,6 Dibensanthraoena 
(AOAC method) lppb max 
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SEL^v.iikliiLLp'ii"-i 3f; 

MPÏAÎ.S COV.-KST'S rC'fECTTC.'ì I,;, 
(pre) 

(ppra) 

A« KD 0.01 
Pb m 0.1 
Cd WD 

0.C5 
<to 0.22 0.05 
2a V9 0.03 
Ito 1TB O.0f5 
8« WD 0.5 
5b 19 0.1 
Hf m 0.35 

•etti   m m not detactui 
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On« can say that «Uthoußh chemical *nd biological pyrometers are 

available to evaluate the purity and the non-toxieity of the 

substances used in th« fermentation oroceK3, there in no protocol 

for the 00-eiHed ecnven-iicn.il rrotcin sourcecs. 

fhis leads to conclude tint the ffuest-on of makinr 7«asts from 

n-parnffin acc«pfibîe to ihc end-cwu-uner (i.e. WM) is only a 

natter of promotion, whilet ite official acceptability is only 

a question of choice of methods. 

at regards the evaluation ôf the final product, the documentation 

submitted for th« final approval basically consista of two parte. 

In part on« it is anal itti call;/ d«*o» strata thai the product do«« 

net eontain any toxic substances or, if so, in euch percento««* 

which are far below the limit« of toxicity,   fh« biological testa 

en laboratory or for» animals at whorl and lonß term «re described 

in the second part.    In Italy, th« us« of 3.C.P. fro» hydrocarbon, 

is regulated by        decrees.    In particular, th« en« concerning 

yeast on n-paraffin establishes thati 

A - the rsmmmktmi OP THS. m^W should bet 

Yeasts cultivated on n-paraffin 

Heal from dried yeastB oí the «Candida« speoies.   The substrata« should 

not oontiin nor« thm $0 parts per eillion aromatica. 

In particular, as far as the purity, the identification and   the 

Halts of %*oept ability of polyevolie hydrocarbon* (f.i. 3,4 benso- 

pyrene, 1, t, 5, 6 div«b«n*oanthrae«n« and 3, «ethyleolantren«) are 

ooncerned, further r«fer«noe has to be «ade to a previous decree 

in which th« limits of toxicity are in any cane vide enough apart 

to allow the use of n«p%raffin. 
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C - CHARACTERISTICS (ori th« dry products) AND APPLYIRO CONDITIONS 

1- Characteristics (on the dry product) 

a) average contents in arainoacids exprèsr;fd in grains x 16 gnusB 

of nitrogen: 

departió acid 9,40 - Threonine 5,10 - Serine 4,70 - Glutamic 

add 13,60 - Prolin« 4,40 « Glycin« 4,40 - Alanine 6,10 - 

Cystine 1,80 - Valine 5,40 - Methionine 1,20 - Iaoleucint 

$,$0 - Leucine 6,20 - Tyrosine 3,30 - Phenylalanine 4,40 • 

Tryptophan 1,20 - Lysine 7,50 - Hietidine 2,20 - Arginino 4,50 

b) n-pnraffin residues in 100 §r«M of the product t 

nex. 0.5 gre. 

o) eoeeptabl« qwmtities eft (ppa) 

Sb o,| - to 1,5 - 04 0,i - % 0,t - f% 2,5 - Se 1,0 

I« Applying coni it ion« 

10J» MS for broilers SJ$A leyere 

1% MX for pigt and veels 

ta eny eise the Îîtthionins muet be »dded te fssds. 
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U Th# n»l loving à%t% ami b* quoted ^n the* c-..c*in»8t 

•) analytical d.ita 

- crude pratcinii 

• lipid« 

- fib«r 

- »«ho a 

• woe 

o) applying conditions 

t» fWokin^r eowtainin«? »it*J amaa! ;>©d »tuffi rau.t carry tho 

»«• of taeh prwâuct tft*r«i« coiit»Hi«|t Î» onltr of d>rrM— 

Ing percent.**«. 

Control, will M noè« *, eo^ttnt Anturiti« te eh*e* ti» «n»«. 

Url*ti<» öf the pro*** ** tH» ^^ of %h# ^^ 0fW>1#- ^^ 

•ntyUti* to»»» tH*t er««« oll rwrnlt* fro* tho do^^itioti of 

*Ü»t»Mt ma mimi mUtvwm i» » túcetelo« of ««tabou« ititgM 

«ni »so of earbeii «ibyaridt â«w> fr«, tho atwo.pfe.ro „,* tk# Bta, 

*»•«/ «Otaktaff this B«W« th%t  ih« «fi« of rrttd« oil to gre,, milU 

»nd lat.r on protein« •«*,,, t* eïe*« a Mooho*ioal cyelo, m natter 

If tfcla happen in a period of »Ulion« cf yoari». 

Mw*fflm, in mrtimilar, 4... «turnttd Mraeu**» M«|ioiHnne 

t« the wnwi fwroru ^{CH^CH^ th. ***• eh%ln .*     ^ 

#*tty »eia« to W foni in cutotancco of animi origin fro» *hieb 

«re trolably ¿erivated tv d«-eirbo-oxu.-:tioft. 

It le probibU th.t ir, a not too di.-t.wit future the eoe*«]*!«« Of 

tf.oso luv protev- .<Y.r >,*,.., ,;utr,tign r.v: tccoa- a "EilrV, T* in 

therefore dfiyii ,,.?,. tMt   ».•.? ;;on-:^r chrV.d   ,, -.r-V.-/ pr«n,ra'. 
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In «kl. ««.„.non i Wff „ ^. M# 5%B..Bd8,„ wr4ii rt a 

»••"* w«ln« on th. un. of s.c.p. „ roo4l 

"M i. Hrvn«. ». h«r „„ mny AisamXvn abea1 th#M Bm 

prM.i. .„„.. HhiUi MMjp Kon.ieE .^ yMats ^ m 

"»»»ti•»)  »usr,«,,.    If „.„. XT,iHlml  feo;i and .^ 

•U «k. «MM. „ th. .U-»tí „„t, „.„ t0 „, ttaTOjJ> 

th. .*. UH. «B «h,.* w,t. ,,„„, „, hrdMMrt0B> ipt 

•«»i~t. M ».W. « feu«, ^rt.M ^ ^ m^lmtm 

*•» «•**. t. «M nutrttl« fi.« „ lortl^ vvm „lth iMpitu> 

*r th. «»,«».   «„, lf lt d0M M, ^^ hta to ä iir^ 

» «f«w «. tM* * th. «mi««. ««, wMoh „ l00k „ ^ 
«MM *„, .„„ut,,, «to.»,.   „„ ^ of 1h, rtmt dw H- 

r"lt„ th., tM „.t.ehnlMl ^„„.j^ ,, ^ ^ %u ti^ 

•f «»toi, «. „«.*„. „d |f—^ ^^     fc rBMrtw! ^ 

«~t.l«i» th. ^*„.t. „ ttel fs,1H„ ^^ <tM todv ^ 

~w «. Mtw, 1» . i»jro.J.gi«l »itwtU» u utliMé »t 
«* J »Ml J.* „lt» «.„,,,„, ,t „,„ ^ „.WB,fflltt M f#M 

«ft* »«IwcUlly food. 
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PERSONAL 
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WffSIQLQOlCAL 
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SEKSORY 
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SOCIO-CULTURAL 
(Sm>0LIC VAL») 

I4f• 3 - 8*n»§ food behavior 




