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The worid food shortage and th. problems of protein-caliric malnutrition
in the developing countries heve begun to be ¢learly ree~gnized arcund the
year 1950 when extensive studies m this subject have been undertaken by the
United Nations Orzanization ang by 1ts specialized agencies FAO0, N0 and
UNICEP. The more recently horn UNIDO ig n-w actively irvolved in the
internati nal fight against world nuiger and, Judging from the high quality
of the preascnt meeting, it is clear that its contributi n ¢ vhis problem
will be of topmhst importance.

In regard to the prtein supplics it wag 8'n rec.oinized that, in order
t2 fill the éap - f the present rescurces and t avert thc imperding deteri ration
of the situation due t- the demographic pressurc, the incrcase »f the
conventional protein sources for human consumption was insufficient and,
therefore, it was necessary and urgent to develop new and non-cenventional
sources,

These considerationg and the need t» coordinate the actiong »f the
agencies «n thesc problems led to the ereatiorn. by WHC in 1955 of the Protein
Advisory Group (PAG). This initial PAG was transf . rmed in 1060 t5 4
tripartite FAO/MHO/UNICAF Group and in 1971 bocane the present PAG of the
United Nationg.

Concerning the novel sources of :rotoinm,the PAG realized scon that the
production of thege would involve special problems in fiod sanitation and
safoty, toxicology, processing and quality contral.  For thege purpcses, the
PAG has issucd o series of Guidelines c.: Rocommendations, ‘he first of these,
Guidelines nr. 6, .n pre=clinical testing »f novel gources of protuins, was
published on 10 llarch 1970 and stil} constijutes the bhagsic document. I was
completed in Jung 1970 by Guidelines nr. 7 i the e88ays in man of supplement
frods and in February 1971 by Guidelinas JNir, € on the use of protein-rich |
composed foods for weaning.

In the meantime, the new developments ~f single cell protoins i.0. the
induetrial production of micro-organisme fap direét alinentation of men
lead to the oreation by PAG nf a specialized ad-hae Working Group, which
has alreasdy met three times; in 1971 in ?iarsei}.les, in 1972 in Hogcow and in
June 1973 in Boston (USA). fTnis Y.orking Group has publisheg extensive repoprts




»f these meetinge und has dreftod recommendationg on the nutritional testing
and safety contr.l -f SCP production which was approved by the PAC and now

constitutes Guidelines nrp. 12.

The time schedule does not allow me t5 comment ia det Al on these
documents whiich arc available frec . charge from the }3AG sceretariat in
New York and can therefore be eusily consulted. I sh.ould alsy mention that
these documents can alsc be found wider the form ~f appendix to the
% proceedings »f an impsrtant Symposium on the yeasts produced from alcancs,
which was held in Aix en Provence in 1972, and have been rublished by Academic
Press.

I should stress the fact that the PAG Guidelines ..r. 12 n bie

s el

production of single cell protein £or human consumpticn will be <f sbvious
interest to scientists, technslogists and commercial pruducers of such
products. It deals with suitgble types of ‘Tganisms, raw materials, process
variables, composition, quality control requirements and related analytical
requirements.

I should also stress the fact that for 8CP production the main specificati-ns
may be sumarized as follows:

1. 1Tte mtritional, toxicolrgical and pre-clinical tosts are valid nly
when they are performed -n the commercial product itself. Thig meens that the
tests have to be porformed on the rcal final product »sbtained with a given
strain of micro~-organism, a given processing and from 2 given substrato.

Correlatively, it means that wny change introduced in thesc different peramoters
should lead to a new complete testing of the product.

2. Similarly, it should be stressed that in the course of SCP production
strict canf;rcl has to be cont inuousiy cxerted in srder t» verify the constancy
- of the product.

Another important remark is the fact that the existing PAC Guidelines on
the novel sources of proteins in general and on SCP in particular (i.e. Guide-
lines Nr. 12) do concern specificelly the use for direct humen consumption.
Howevér, it is clear at ‘the Present time that the first industrial production
of 8CP is chiefly, if not exclusively, intonded t be utilized for animal




foeding, - oo for andircet eonsusption by men,  Ther fore, it 1s Jbvious

that we greatly nced special rec.mmendotions and speeliricatione © r this

categ ry f products.

In this re ard 1t sbwld be noted Mot standards o Tmtity and
related analytical requirements arc being devcloped f.r yenst protein {or
animal feoding by the Internctional Union © Purc and Applied Chonietry with
which the PAG ¢.1ll~borates cl-scly. ’

Als> it should be n-ted that the “ur spean Leononic Compunity cas isrucd in
1972 = preliminary draft dealing with larm nization of tac lovs of member
states concerning natural ycast and yeast residucg.  This Zurspean initiative

is presently devsloped in closc ¢» peration with the PAG.

The necessity for the drafting f new and special Guidclines concerning
the usc of SCP for animcl feeding has 1lod tac ad-noc Working Group of PAG to c.nsider
this problem in o new mcoting which will tal. plies in riew Yurk at the ond
of this year on 13 and 14 December. For this most important mceting, the compusition
~f the ad-~hoc Group will be consistently enlarged in rder ¢4, include qualified
experte in animal husbandr:, anim~l nutriti i, 94 and foed tochn . logy and

ecomomista. A represcntative f URIDU hes beon invited & participate.
In conclusiom, I sh uld like t5 make o Tew final remorks:

It is cloar that the single cell priteing arc ns mors relevant to Science
Fiction as it waes a fow years ag>, ul are alrezdy an industrial reality with
an immense econsmical futurc. It is sbvicus that this potuntiality which may
prove to be of topmost imp rtance i.r the future »f mankind,' should nit be
explored to be ruined by premature commercialigzation «f unguitably tested
products. It is essential alss to overcoms the irratiunal ond purely emotisnel
preventions of the populstions agrinst une nve.tisnel fozde. . nist suggestivo
oxample of this dangor is provided by the situation which *.ag recently developed
in Japan and which was clready roprrted and discusscd during this meeting. In
this regard, it may be pertinent t evsks o hist.rical anvcdr.e. When, at the
end I the XVIII century, Parmentier tri.d t. intr.duce in France the use of

prtatoes, tnce consumers were oxtremely reluctant and e pototse tuberclas wure




even suspected t, be p.is>nous. These preventions were verc me when the
King »>f France, Louis XVI, in Versailles, wore 'n his jacket a potatoe fl-wer.
One can drubt, however, that if the General Sceretary >f the United Natims
decided 175 wear a yeast cell in the butt'n h.le f a1s >wn jacket, it would
have such a spectacular effect. But. n 4 ubt, in the Giffi-.lt problem of

SCP acceptance, the Unitcd Natins may have 2 decisive role.







