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Following AA. the problem of aAcceptabiiity of the SCP sbtafe
ned from n-paraffins, as well as of other non-eonventional
proteic sources, is to be put this way

1) Persuasion action {through exmerimental data) about the

complete safety of tha substratum vtilised and of the final
fermentation product,

2) Overcoming the pevchological shstacles caused by the inca-

pability to give up the leng~1iving feeding traditions roo
ted in the man of the ctreet.

In the first casa, the probiem of acceptability of the scp

can be overcome by a multi-national agreement about the eva
lvation methods; in the second one, the probiem consists in
getting over the prejudices vhich have been s0 awvkvardly raised
by the informative press about the quality of the products
obtained from animals fed vith the new proteic sources,

*orgquichic o na Hepodey Wilan, taly

« ! . - . . PR ey . *

45 TRe views and Cotmong enaressed in this paper are these F the author and do
Lot necessorily refles* Lhe viewg of the zecreturiai of UNT OO, his document
Fas Gerl poapadnaad withoot formal ediif ne,

l‘j. r"__"-},; ‘




-







Greater difficulties shall have to be faced in those countries
vhere the religious tradition consiitutes a determinant element
for the choice of the food.

Said countries, and the developing ones in particular, unfor-
tunately, are thoseé that mostly require a development - of zoo-
techny and consequently need alternative efficient solutions
for cattle feeding, in that they are already excluded 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-paraffine; however, we
still hope that an agreement may be reached on a world-wide scale
as regards the evaluation of all the so-called non-conven-
tional proteic sources before the problem of malnutrition,
vhich has already reached dramatic levels in some countries,
may become general.




The search for pew proteins fop animal feedinr

isg a subjact

the tmportance of vhieh ig beccning mors and more alarning

A8 reports frog variour parig of the viorid inform us o~ a

dramatijc shortage of roteins from eonveniional sourees,

Only a few Years ago, the idesz of exploiting n

& source of carbon to gain Proteing would have

“paraffin ag

clagzified ag science fiction, Something 1ike swallowing

2 super tablet a8 a substituie to a goog meal,
the resort to fermentation te produce feed and

TM&Y ’
perhaps

food of high prote;e value, erploying the RO-called '”non-

conventionaln sources of carbon ia beccming a

Within 1974, Liquichimiga will have the capacit)

100,000 t/y or Proteinz, grown op 8 substratug
wilich my well substitute the proteins o fyup
adble from eonvgntional@ sources, When compared
Present market Tequirenent:; thyg quantity iz p
innignificant. It will be hovever the w'c»rld's
production on indusirial scale,

agricultura) reorganination and development,
countries producers of gotton, Peanuts and, ag

necesaity,

of neparaffin
only obt:xip-
with the
Tactically
Tiret

¢ ehvirageq
For instanco,
it {3 the

cAge in Northerm Asia, 80Jja, thoulgd make the nost of the

byeproducts apq use then ap feedingestuss °f high proteie

value, The problem in mope complicated 1hen dealing with
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Countries h ving vast areas of degartic innd, vhera the arriculture
fr mu~h poorer than in the tropical eccuriries. lany of them are
gitnated in Yorth Africe znd in the Ilidile Wast, vhere, i{f 4the
apricvltur.? rocourcern nre Loaree, the svile oil rescurcer are
rich, In ithera Gonatries, the rorodastion of veastn freom
neparaffin vould cfier ~rext ndvantuares, nueh as:
= improvementi of the juility of the zrude 24l derivatives
through de~paraffinication, and their consequent price
increase.
« tho yeastc hava a much larsger domestic market than other
petroleum products which makes it possible for the oid
~ producing countriee to achieve rhat they Bave always been aiming
to, namely the gale in their respcctive domestic markets
of petroleum products with 2 high «dded wvalue.
« since thao yeusic murt e produced on vasi scale in order
10 be economicul, the excean of proteins available will
be an inducement t0 foster chicken and pig farming vith
the regult that nét only the domestic market would be
gatisfied but it should bYe possible to create an important
export trade,

PROBLES OF ACCEPTABILITY

About ten yoars ago the FPress publighed for the first time
some reporte on ihe po-sible use of “proteins frou hxirc=
carbon”™ for human fecding., Soms oilly definitionn such as
“petroleum gteaks" and "eggs and veil from hydronarbvons®
whiéh verc spread around without the sapport of adequate
technical/scientific urmments, shocked the public ¢pirdon
actually chaken b, the forescings nevs atcut, food, water

ard air pollution. Thuse who had begun ic leox for nrew



supplies o” protr:in's and had found in hydrocarcon a possible solu-
tion of thuir provlem, found 1;hemne1~.'e§= facing a counterpart, the
consumer, totallv mis-informed and therefcre hardly prepared to
accept a chansn uhieh, apurt from any othar consideration, upset
tb.e test and Pardly toushadble tradiiecns of buman nutritien, To
talk akou® "smthetde proicing” or Yhrdroeorbon proteins' ig n
blologinal nonmmmae ‘amoaee neithar derives S.Ceol’. from an
induatrial eynthesis, nor do stoaks and eq;m rom animals fed

‘ith said proteins show any traca of hydrocarbons.

Actuzlly nobody could deny thats

= there are soms microorpanisms (yeast=, in this csse) vhich
grov and muliiply themcelves on different substirata,

= naome Oof those microorganiems are normilly used to obtain
producis of large human consumption such ar teer, vwine, bread,
antibiotics, vitamins, ete.

« through a biological prosess, man can use substances which
would otherwiro be ureless (cornflour, pressed grapes, barley,
stce)

= some microorganisms use for their growth (and therefore
transform) soms mubstrata which may be defined as "mope
conventional” dbut nra nevertheless "matural® such as
neparaffin which ir 1 well defined and very pure fraciion

of oil.

It is therefore clear that the problems of acceptability may be

circumscrided to:

1 = a campaiegn aiming to convince consumere that the subctances
used are Juet an safe as the fimal product cbtained by
fermentation; .

2 = overadme some of the poveclozicnl impedizents mainly deriving
frim the roluataree of the ram ¢f Lthe rircet to atandon some

deeriy rooted triditicne,




Before one :tarts tackling the tro above mentlioned problems it ie

advisadble t¢ recollect the nutritional chain to which 8.C.P. ig

subject
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~ As one oan eanily see, the carvon source ‘e the only different
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component in the biological/nutritional cscle.

There are two natural filters (yeasts and animal) betieen
n-paraffin and man, | If, for a moment, one would imore the
danger deriving from the accumulation of tcxic substances =
this point will be examined lator - one can readily cse that
the nutritional chzin relative: to proteins from nepuraffin is

longer than any other., The use of dejections in animal braede




ing (eattle ang voultry) as feeding stuff is, 1like urea a very
topical svt;ect. In this ocase the nutritional chrin ie shorter

(one ring less),

Other . Urea or
subatances bedding or

Mg, 2
It seems obvious that the question must be considered from the
viev point of sanitary safety of the substratus, of the ‘ensts
and of the final product. The eventual ancumulation of toxie
substances in the sin;lc rings i= still being ignorod., This {s
dlso valid if the ring animal ic excluded. The possibility eof

ustng the "non-oomcntxcnal" protein sources for human feeding,
mcordinr to what was said at some recent scientific neting-,
does not seem to be any longer remote.

LLSAFETY OF SURSTRATUS ATD PRODUCT
The problem ‘must bve approsched from two different angles: ace

cording to the counter party. If the courter-rarty ie the man
of the ntreet, it mv nuffice to £ay that proteins fron neparaffin

contuin ore Tifth, cne tenthy anil one hundredth of the benz.oryrene




(the Prese has made, the man of the eirect well acquiinted with ihe
noxious effectyg of bensupyrens) contained in the disheg which we
are daily eating withont the sliritest heritat ion, We may also
say thit man has becn swalloving veatls frem the very firet day
arter fernomtaticn w-o dircovered and th-t r=mraffin ig beine
used, under di¢ rpeny romeny by the nkooe eentictl and Y the
food industry and ir avsorbed by won ag such and not filtered

throurh vcast,

‘In coneclugion one can well say that proteins from neparaffin oan
subgtitute, within certain limits and subject to certain integra-

tionn, the traditicnal protefe sources,

In the cecond case, the counter party hac the right to pretend
other guarantees. 1In ihis ennnection it 81y be noted that, as
& consequcrce of some recent events, rartly natural and partly
of a speculative nature, feeding sturfs producers would be
aAgreadbly to pay any price for any material containing proteins,
T™wo aifferent levels of acceptability, in other words, And two
answers {o two d{fferent listeners,

Although it {g oeorrect to say that microorganisms transform

the subsirats on which they &rov, it soems unlikely to obtain

A toxic product fraom a non toxic substratus,

The broth in which the yemts ore grewing conpiasts of water,
n~paraffin and mineral salte. The substsnce vhieh, in theory,
might preocoupy is the n-paraffin which, since it Qrigimtca

from orude ofl, mirht contain some toxic residuals sueh as
arozatics erd heavy netals, The chasacteristics of the ‘neparaffin
ocotained b.' the Union Carbide process are shown in table 1, As
rezards mireral ralts, these ceure to be toxic at the vory same

noement when the reciduile corntained in the final rroduct e are

rediced irnto viell derired limite,
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TERTE 1

NOR'.»l, PARAFPFINS

(Fermentation firadeg)

C1a - Cig

Neparaffins, wt 9 98,5 nin

Total aromatics,ppm 50 max
Ieoparaffina + nafteniocs, '

wi% balance to 100
Sulphur, ppm 10 max
Bromine index 30 max
Saybolt colour 25 +
-} e than four ri

Ultrrviolet absorption spectrum value

Yave Lenzth Gall 10m
280 « 289 millimiorons 0,15 max
2” - 299 w ' G,‘!? BaXx
300 « 359 " 0;08 f|ax
360 - 400 » 0,02 max

3,4 Bentopyrene (AOAC method) 1ppb max

20 Kethylcholanthrene (AOAC method) 1ppb max

1,2,5,6 Dibenzanthracene
(AOAC method) 1ppb max




MEAVY M8 24l SN0 LIS S

METALS C(();;‘;\’f!;f's B:.;‘E"'{Y':) :1:) LoNgT
Ae LY 0.01
Pb ND 0.1
ca ND 0.05
Cu 0.22 0.05
Zn D 0.0
in ¥D 0,028
Se ND 0.5
st 0 0.1
He mw 0.25

Note: XD = not detected
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One can cay that al’:hnugh chemienl and Giolomical prrrmeters are
available to evaluate the puritr and the non-toxicity of ithe
substances ured in the fermentation orocess, there in no protocol

for the so-c1lled ecnveniicnal protcin rources.

Thic leada to conclude ithit the cuestion of making veasts from
peparuffin accept-tle to ihc endeconcuner {{,e. wm) is only o
patter of promotion, whilst ite official aoceptability is only

a question of choice of methodc.

As regards the evaluation of the final product, the documentation
subnitted for the final approval bagically consiets of two parte.
In part one it is analittieally demonstrated that the product does
net contain any toxic subetancer or, if 80, in such percentages
which are far belovw th; 1imits of toxicity. The biological tests
on laboratory or fnem animals at nﬁnrt and long term are dsecribed
tn the second parts In Ttaly, the use of S.C.P. from hydrocarbons,
ia regulatud dy deecrves. In particular, the one concerning
yeast on neparaifin establishes thats

A ~ the DENOMINATION OF THE PROJUCT should bet

Yeasts cultivated on neparaffin

B « DRSCRIPTION AND PORMULA

Meal from dried yeasts of the "Candida® species. The substratus chould
not contain more than 50 parts per million arcmatics.

In particular, as }ur as the purity, the jdentification and the

1imits of acseptability of polrevelic hydrecarbons (foi. 3,4 denzo-
prrene, 1, 2, 5, 6 divebenzoanthracene and 3, wethylcolantrene) aro.
concerned, furtiher refererce haw t0 be made to a previoun decree

in vhich the limits of toxicity are in any case vide enough apart

40 allow the use of neparnffin,
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C ~ CRARACTFRISTICS (on the drv products) AND APPLYIRG CONDITIONS

1= Characteristics (on the dry produoct)

2) averase contents in aminoacids expressed in grams x 16 grans
of nitrote;;m:
agpartic acid 9,40 - Threonine 5,10 - Serine 4,70 - Glutanmio
acid 13,80 - Proline 4,40 - Glycine 4,40 ~ Alanine 6,10 =
Cystine 1,80 - Valine 5,40 - Kethionine 1,20 - Iscleuoine
9,50 -~ Leucine 6,20 ~ Tyrosine 3,30 - Pg‘wlalmlm 4,40 -
Tryptophan 1,20 - Lysine 7,50 ~ Histidine 2,20 - Arginine 4,50

%) n-paraffin residies in 100 grams of the prodicts
sax, 0.5 grs,

‘8) aceeptable quantities of: (ppm)
80,2 =~ As 1,5« Cd 0,2 = Hg 0,1 = Pb 2,5 = 8¢ 1,0

-

2 Applying comditions
10% nex for vroilers and layers
7% max for pigs and veals
" In eny case the Xethionine must be added to feeds,
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D = PISTRIBUTION
1= The followiny data wust be suoted n the v-akinroy

a) analviieal datn
- mricture
= erude protoins
= lipids
= fider
- anhice

- e
d) applvins conditions

2= Packingr containine mived an.zal Ceedstuffs must carry the

Rame of ¢ach product therein contained, in order of decreage
ing percentaze,

Controls wil) bve made b4y competent Autherities to check the eharage
Serirtion of the product and the purity of the yeast npccies uned.

Bverybody known that orude ofl resulta from the de~omposition of
vegetable 2nd animal zudstances in a succer~ion of metabolic stagos
and uze of earhon anhydride Grawn from the atuosphere and the sea,

Broadly speaking thic means that the use of rrude oil to grow yexsty
and later om proteins sorves to clone a biochemical cycle, no mtter
if this happens in a period of milliona ¢f years,

R=Faraffine, in partiocular, {,e. satupited hydrocarbons responding
to the seneral fororia mi)(CH?)xmlhave the ssre ghain --‘:H? as
fatty ncide to Le foumi in Lutrstances of animnl oririn from whieh

are nrotably derivated b de~tarbnaoxil:4ion,

It 12 probabln th4t 45 2 not too di tant futurce the conammtiop of
trese nes proteine foy havtronatestion snc Loeone aotmurtt, T iae

therefore desiy rdm that tp. soneurer cheald e apd o premrsd,

~
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In this conneotion I bes to quote Prof, Ferr-ndo's words at a
reoent neeting on the uae of 8.C.Ps an food:

"It is strnge 40 hear no many dizcusriona about these new
proteic sources ukilst robody wopries ~hou yeants Trown on
eonvertioni) rubsteits, I o troditiona) feod ang ohave
811 the sudstruta of the olacpical yeasts were to go through
the same tests to which Yearts grown on hydrocafbona are
‘midject, we would, no doubt, experience sose very uwnpleasant
Wu.“ ,

SORCLUSTON
My shnnge tn the nutrition field (s lorked vpon with suspition
W the comewner. Rven if 1t does not concorn him in a direct way,
I8 suffices to think of the diffidence with which we look at new
dishes when travelling abroad. The man of the stroet does not
Tealise that the sootechnical production s bound by the supply
of mhh rew materials and breeding systoms, He remewbers with

nostalgis the produets of that fam{liar breeding which today would
B0 an eoencmical and soeial nonsense. 1t {s therefore only obvious
that the oonsuder, in a peycologionl situntion as outlined at

f18: ) should ook with suapioion at SCP from neparaffing as foed
and espacially food,
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CUSTONS AND TRADITIONS
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Fig. 3 ~ Fan's food dehavior







