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X.     ttlTROUiCIlOF 

îhe expert Working Group Mettine on "Manufacture of Chomic¿<le by 

Fermentation" «M held in Viennu, Austria from 1 - 5 Incomber  1965.    The 

various aspects ef the formóntation industry Mere discussed along with 

the presentation of papers on different specializmi subjects in the fields 

Conclus ioti • and recommendations vere drawn u>).    A visit of a fermentation 

plant mu* Vi«nna was also made by the cro^P üuring the seseions. 

As generally known, fermentation is tho earliest process of con- 

verting Ott« substance to another and hue been used for thousands of years; 

recently it has become an important branch of the chemical industry.    In 

addition t© the conventional products auch as ethyl-alcohol, many new pro* 

ducts can be produced by fermentation proccBüec euch a» antibiotics, 

vitamins, ctoroid horwmes, food ingredients, etc»   Great potential exists 

in way developing countries where plenty suero - and starehy rm materials 

are available. 

falling th« above into eeneidcratie» the purpoee of the ¡««ting »as 

to promote industrial development in th« fermentation sector in the developing 

countries in general and spccifieully to exfcmint* the poeüiMlities of the 

application ©f ferwent&tion vroocsbes to th« produetion of different pro- 

duets in the developing countries. 

the *e*ti»£ »as opened by ffr# Ibrahi* Ifeiwi ¿Mel«*ahíwai, executive 

Director ©f WHO, »h© ütloeaod the participante on behalf of ViïïHC and 

expressed the hope tn&t thife working croup vjould recorwwnd concrete neabures 

t© V» taken by the developing coui;triec tfcuasolvM, by tBOSO, e*4 *9 »th»* 

international organisations »weh ut th« tec rid Hoalth ©révisa ti on, the 

Food and Agriculture Organisation &uö th« taUrnatioa&l Atonic kiergy 

Agency, t© préñete the ctsvel©pi§«t ©f th© fwnsentatie« industry in th* 

developing countries. 
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UNIDO's introductory roerte were presented by M*. C.S. Chiang» who 
gave a brief account of UKIDO'e aotivities ia induftriai technology, 
especially in the field of fomentation industry and put forward     a 
few ideas on some cf the problemi to be discusssd in the meeting. 

fuenty four perticipante attended the ..»etiag including to» sxpsfts, 

acting'i* tteir i*"*»al eapaoiiy and wrt m offici»! représentât* *• of 
their Governments, one export fro« the fcorld Health Orf«i«*U«, and 
thirteen observe from developed and developing countries,   ft» P****~ 
eipwit» wo listed in Appendix II.    Professor Elmor Oaden (WA) was 
elected as Chairman ,:i>r. CT. Calan (UK) ac Vicc-Chairaan and Profesor 

¿. Ntjjrfctli (Austria) a« Rapporteur of the meeting. 

the agenda of the meeting is Riven in Appendix I. Prestation of 
the expert papers wee followed by discussion of the topic, /.dditional 
remarks wers given by some of the observers durine the sessions. After 
consideration of the p.**« art a cenerai discussion, the participants 
joined in formulating teohnical recommendations -nd recommendations for 
apeoifie mWO action to be taken in order to implement the conclusions 

arrived at during the meeting. 

The present publication includes th* report and conclusions of .the 

group resulting from the meeting (p*rt II) £¿nd summaries of experts« 
papers discussed during the meeting (pert IV).    P^ers were presented by 
experts from Austria, Canada, fsderal Kopublic of Germany, Hungary, Israel, 
the united Kingdom and the united States, and one by tht representative 
of World Health 0^**^*0» •   * summary of roports from twentyfour 

countries wai also presented in the meeting. 

fee views expressed in the expert papers are those of the author» «no 

do not iieoesBttrily represent tho vievs of the secretariat of W1D0, 
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il.      flUBiàL mwCULiS <lJCOiilll.í>¿TICBS) Qa T1X FCTLKTI*! IiCs-S Of 

mamntti nciwciflffir i„ nmtctii'o COPNX¡.MBí  

.1. The Working Oren« ha« outlined certain general eireumstances under 

which fermentation technology *• potentially valuable to developing 

countries. 

These arci 

a) prducti which can be mu¿uf..ctured by fermentation methods are 

needed iu the local economy and ure rt-Htively free from com- 

petition (from pt troc hem. c¿.le, for example) 

b) adequate sullies of raw materials (urUWrily carbohydrate) are 

available in the area. 

2. The Working Group also notes that fermentation technology may offer 

•n especially useful iftc.-ns for the introduction of industrialisation 

into areas which arc at a very low lt.vel of industrial development. 

There may therefore be situations: in which considerutioiis other than 

purely technical or economic o«ioe uro important. These muy justify 

the local production of a specific chemical irouuct by fermentation 

even inhere the import oi these t.mt products (perhapF proouctd syn- 

thetioally) is lesa expensive. 

3, Finrlly the Working Group was unanimous in feeling that the separation 

of ehemiofcl production by fermentation from food production by fer- 

mentation (especially microbial protein) within UNIDO is not desirable. 

à  single group, or section, is justified buct-use of the essential 

identity of the technologies involved. In fact there »re greater 

differences between the ¡¡tethods for ¿.reducing the various industrial 

cheraioals by fermentation than between microbial protein production 

and oertain chemical fermentations. 
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III.    BLCOWflHJ>¿T10u6 TO WIPO CK PhOCLItOKES T» W, pfrLO|t|¡i FCf CT*f.üft*JO 

Päi j-'OTM'TIAi Kfc Fil :^'ffi>T10   PBClttlOIOGY III BBVriOflîlG CCTOffiJlB  

the Working Oroup understands that UKIDO may receive inquiries from 

developing countries rfatareing the potential for fermentation tec» • 

nology or nay wish to suggest the possibility to speoific countries. 

In either eaee the Croup recommeiided that UMIPO follow fonerai pro* 

oscuros recognising the ueed for individuili treatment iu each case. 

1.   It was recommended th¿t UNIDO propare a general dooumsnt, or re- 

port, on the potential for forme itation technology with »peeta* 

emphasis ont • •-- 
a) the types of- producta *hich om be manufactured, by Dm?». 

mentfttionf    * 
b) the kinds of raw materials which con be utilised, inoluding 

waste or by-products from other technologies (see Addendum VI a). 

This report should then be circulated to appropriate agencies 

in developing countries, including industriel croups, reeearoh 

institutes, etc. 
2C   It was also reeommeiaded that UBXDO assemble a panel of experts 

to assist in evaluating inquiries and in advising dove loping 

oouiitritB.   This p**ael should i>e mode up of individuale with 

brood experience in the practical aspects of fermentation, eoonomic 

a» well as technical«   It is also highly advisable that this 

panel include represent at ivos from developing countries which 

have had experience with fermentation technology. 

I»   When WIDQ receives en iuquiry regarding the use of fermentation 

technology in a particular country or area, UUIDO's staff in 

oonáunetion with the panel, can conduct a pre||^iiiiar3r review of 

the proposal*   A princry function of tuie preliminary study will 

lie to t'Vá&b the inquiring country in the preparation of a formal 
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requeet and, especially, to próvido the kiiid of background 

informr.tion, including data on local economic and technical 

conditions, «bien is neoessery for a completo fe&sibiUty study« 

4«   If this i rciimint-ry study indie.toß that there is promise for 

ti« application of furraentation technology in the country, UKIDO 

•hould arrange for a detailed feasibility study.    This forking 

Oroup therefor« would riso recommend that liNlT'O compii« : list 

of Government and industrial group« ae well as individual con- 

sultait» who cai cither assist tho ItflPO steíf or coquet such 

ffeasibility studies under contract,  (sec Addendum VI b) 

5# The Working Oroup attached great importance to the problem of 

training of personnel and suggested method!» of tn.ini-i« to be 

adoptee1; this aspect is de.. It with in addendum VX c. 

6*   It was recommended that C04Sidcri.tior. be ¿:iven to the establishment 

and meintenanoe of culture collection as stated in Addendum VI d. 
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x?.  stimuli, iw nm& pysJBiffl 

Jay *. Bechi *>t»! Recovery froi low 0«¿i 0•e. Sulphur Btcovory^ggiJ^^ 

ïhe submitted report Buraaarise    the present etate of the processe« in 

«biete «iorebee affect metal and sulphur production.   The role of microbe« in 

the »intra! industry is not generally known and appreciated.   It i« reea«*Bdeà 

therefore thai the emitted report he nade available to serve a« a preiiiüaersr 

cource of infomation.    The bibliography is fairly copíete ana carrent and 

tuia nay he of some value« 

fhe raininf industry in developed nations ie »ell aware of the microbial 

potería i« wintofe operations,   this «aar »et be true of develop^ eoantrie», 

Dirtribution should he directed to natio»a agencies, mining bureau» and - 

due te the applicability on a small acale - to amali local »ining interest» 

which are involved in »eta recovery fro» sulphide ore«,   the reworking of 

waste aine or «ill dwspa offers a prowiaing source of neta« «hie* «*y h» 

recovered at eme 11 capital investment« 
The Bole of flh^gWllu* fi£geo*i&J«t 

i« Wining of Copper «aid Urani«« 

te   êefpw ft**« Sulfid« er«» •* l«*» «i»«**! content. 
Introduction 

Bistoricol 
A typical dump leaching operation 

Leeching of various oopper minerale 

tee placement for leachirg 

Leachinf solutions 
Collection of leach wter uid oopper recovery 

Bacteria and «lump leaching 
Bacterial oxidation of copper sulfide minerals 

Physiology of f^obacilltts ferroxldanj 

Frésenos of rare metals in leaching solution« 

Conclusion 

Bibliography 
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The mining and recovery of copper by leaching from lo* grdc oree have 

become significant parts of the copper industry.    Studies heve shoim that the 

bacterium Thiobacillus ferrooxidana. by rapidly oxidizing and solubilizing 

sulfide minerals, play« a major role in v.u.eto-orf. leaching operation*. 

Temperature and oxygen content of ff.ßOE in the interior of some ore dumps 

art incompatible with microbial activity, but in low temr*>T*tw* !«?icMng, 

and even in case« of high tempérât urte, it is suggested that bacterial 

oxidation and solubilig&tiou are important.    Certainly, adjustment of conditions 

Of leaching to more adequately accommodât« bacterid growth has f reatly 

increased the efficiency of waste-ore leaching.   Further ir.iproverm »its in 

efficiency nay be expected as mort knowledge of the bacttriv» and its activity 

is leachint: cyst ems becomes ¡¿vuilable. 

II«   Uranium fro« its oxides when associated with iron pyrite. 

Chemical pro««* for uranium extraction 

f^QbsoilliiS ttmtiâaa* i» uranium mine water 

A proponed bacterial lochine proceda fer uraniun 

Inferences 

Although bacterial leaching of uraiiium is of som* tconoraic importâmes, 

the process is not rapid caoufh for general w.jiii* production even iu thoae 

cases where steps heve been taken to iuerc.ee its efficiency»   Recently * 

reverse flew, six tank continuous system has been proposed as a infant of 

rapid extraction of uranium from its oxide ores by bacterial action.    The 

authors state that the latter process »ay prove to be economically competitive 

to the conventional acid-oxiditcr method of uranium extraction« 

Kajor economies of K&terial leaching lie in tlje decreased quuitity of 

sold required and in the lower temperature requirements.   Acid leaching1 requires 

60*40 lbs. of sulfuric acid per to« of ore, &e compared to 25 lbs./ton in 

bacterial leaching which of course generates considerable acid from pyrite 

oxidation.   A temperature of 70°C is estential for chemical lcaching whereas 

oaotorial leaching occurs at ambient temperatures. 
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ft* Bol« of SßOtcris ia tulfur Production 

Introduction 
BœUrial fomiti» of trelfi**« trm tmXUt** 
9,0 of de©**tie ** i«lm,triai WHM for «ifate «aneti« 

ôth«. ******* »%it*Mo for «*• i» • «•*!*• «*«**•* P****« 
»••onidio« of tht fegliÄ fil* I**»* •*«* pro***** I««*« 

Conclusion 
Sefofwic»© 

attorto to «*• mût** wvâmm wit»*» f« oo»ote*»i prodwtioo of 

doclo^ i» tri***» tti^ * •»•>•** *1* H«i^*»» «rtliMrtl» 

production ©f ***** Ü6 m. «slf»*.   ***» 9**fr& *»• 

an intestin« má ii^ifi#wrt an«*« *f **• «riti** I**J*** *^ „, 
of London rai Mute» w tht •*«*«• of «* «ft*»*« aaaataa*«* M m***m 

tut tu» *•**>* •»•« *•" e«^iM# * fwaw4^ *•• * ** mim* ****** 
•attor íroa donatio *•«•€• and »* ti* a**o ti» V**W* mXm&U 9>úim 

fron inolimi*« ftp***« 

Lor«« international »ining co«*»Ua «4 *»fUc*ri»€ «**"»• **»* 

aapfly doUilod toefentoi-l inforwntion, «.(•• 
Anaconda iiining Co», 
KoBMOOtt Hininf Co., 
R»lpa-U*£,j« Mini«« Co., 
Svela ilittiu£ Co«, 
BMht«! Asaociatoa. 
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C.T.^alam:    Method» of j^ttflfll Hf»Ìft frnw*B1 

The methods usee /or mutation,  isolation ai.d t'.8ti,.t; uf mutcnts    re 

ouMtatrieed.   Ejumplt« ere * iven of tit us« of ùiii«rent .lut^Aiiet, me luci in« 

rodiotieno un¿ chemical*.    The th*ovy end practice of screaiing are di»— 

CttMod und reference racxc io eutomcted  ntthod«. 

fho object of the report i» to ¿escribe practical methods of working« 

Th* conerei procedure involvee (1) mutation, (?) isolation of about ¿00 

cuitar««, (1) totting of th««« culture in single flooks, (4) retteti«* 

of th« beet JO min« S - 4 flfeOka, (5) rwutation of th« best 5 cultures and 

repetition of th» cycle.    Takine th» best § culture» of remutUio» ha» a 

mariner «f «i«ati#Mi «vet taking toe single btst strain. 

In discussinj technique«, the import-nee of ueing reliable, »iraplc oeti*de 

thot fine reproducible results i« stressed.   Sucées« depend» on reliability 

-«Ml ousters et isolate* ocroeaeé«   Th« iofsertoie« of ootieinf mi seisin« 

opi*rtuniti«s ¿od of foreW11ine difficulties i« otreoeed«   Patience saà 
issas^ssasHs-^^-ftfi^eB   JsJPsl.   lllìettlltfWt    **-«*>   ì3J*oA4**lfiA  floftÜsf  ^MéÉUMBSH   slatti   hféu*   *   %4BMB-, ^PoBsTssTAeBFÏTPsWWsF   (BiW   S^rWHB^ptt-   <6«^P   ÉF«*^B-«yTB*^B   osoPfcï    oRPwlsBPSP   IP«WRP   «*«î W»    Iw    *«WIPP9 

Th« ooenonly twui SJUte¿ens «jro the foUowingi 

C.f. rey 
X rvva (no lonfer «sod to intensity) 

f«ot neutrons 

ethylene inin* (combined with C.V. toys) 

diethyl sulphcte 

€«othosy ooffein 
VHMtharl->3-nitro-1««itroeo««u£AÍdiB« 

¿-•oreoptopuric riboside* 

It it isycrtcut that the first screening testo are carried oat under 

conditions which rosestole es closely am possible industrial processes to be 

Pollouing the «objection te tao «stative apunte the organisas ore plateo1 

out, testod in Sinei« sheker flasks (.bout 200), the best 5© are then 

oelected of ohioh one carries out further testo in triplicate ani keeps the 

boot 5 «trains.   This cycle is then repeated end oith o food teas) one cycle 

eon 0« carried out every six weeks. 



- 10 - 

la many caeos th* irtisce»« of tac nutation ^rogramse ces >>c cheracteritcd M 

followss 

ïut»fri rooulatiei»   FrtQucncy of     »ggg, Q^ip0* <>f Illgf{J^Hl 

1/4© 2.5 1/iOOO 1/2C000 

•te**** 1/20 1.0 t/2» I/JO» 

l/iC 4.t </50 1/100 

These fiftywe Mf« b*-«td on «stiemt«» mude with penicillin culturoe which 

tei sítete? teeu «Mteteâ «any ta« s and prcercai «a« sien« 

fejwrienoc te* ehown ttet it i« fw botUr to Isolate ete keep tilt culturo« 

ibernine ^odtraU iafmummt ma «ubj«ctin/' ttefl to rwmteUou, ratter tte* tffteg 

to find wer? »troc« m* rowomoiite JUr tk, first  miction pregreMM. 

Automne procedure« er corabi utioeo et handwork «ná automtoí yrooaos— 

MB te «*«d »ucccst-fully. 

A ««etioi. I» «eveted te ïybitr i action.   Tbt r«MMt*s why this «ettet kit 

f*««« rette* ci««rï'Oit*Unc reeult« MMI etacw*««! e« * thc*»r**ti«ul boot«, 

fte eeeveretlv«!? poor «woeee« of hjbriílieatic« tcchniqwoo le Cm te ttto 

eee«««ity of e i^o-ge »water of «*».-• beine tttwelved lu ii^fevtaf toe fermentât io» 

for • frûrticulcr prof uet, int tte hifh dogr«« of inprebmeility of findig 

hewoejrçoee culture« in the t*   ¿taor^tiot..   Often c. 1 twit ou DAHMC la irndwotivlt? 

Mew«, efter which furtUr pro¿r«a* bcooae« very difficult or iatoeelble. 

Netted», &\vr\ from aoxunl, hew included the Ku»»»oc»aol proccae, treue 

formt i on «t*< truietìuction. 

Buccoea in both autetioa ani hybrid 1 sat ion &%ptmùt em tte av&ll&eility of 

^ps^sepwe    P«ir*iJ||t^g    •niwsvl   • »èj ^Wepesi»   ««W>w*-*%•»•((§   «saiFeT**    * w^te*»#j|j     ertetee»   «ye^asereTtee)        «Vieler   J^WPw^ejwBeJ^er 1|F 

ttet WXB0 could tely *» obtaininf «tre in« ie aontioacd.   Thi« ewjejeet It furtter 

dioesttsad te ür» teflocltii*c*a sneer* 
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e.   j.te«»tie operation 
1, Itfinitions of "^upti©" operation; pure culture«, etc., 

concept of "priieUe&r» •ttrilitjr. 
2. SytUm integrity 

a) r~ctoe-d«ifi 
%)miim 
e) inoculi» 

d) »ir 
«) procwM inditi»« 

|»   Mi« •twtlitction 
•) tetch MotiliMtieft 
») eontlmttu« 

4,  air MsriUafttUft 
».   HrafeUo» ProcsM óMI* 

t»   itttpiWit truditionU putt*«»; dcMiwJK» of b*U» 
lit ••calo-^»" *ffm»!,s läSi of ftMtMlitf is étSegl (l 

prooof» tit «xlttinc »ta»«*}« 
S*  Cl^io i pr«^. á«i^ Poetic* «id iU ^lio.Uo« to ^roóUloftotí 

4   «&*• M*60á Ml* &«ftit*üH«f 
%)   tu» flo*»b««t 

St it MMMti t h*t all triiwu •*»& be fitt«â M 
roUkUalnont of « plu* rt«*irt* «tpatirti« fc* NiMl l*PrtM 

www» 
(c*p«it* 

r& 
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Bs£*rdln£ continuous procestoc it IB dressed that oven in chemical 

processes very few are operatine truly continuous. 

With regards to to«« netter ¿«Vfelopoents certain drum-type ferment or 
ere »noun to be particularly attractive, but b*int endowed with internal 
citatore for larger sises of ¿run, instead of rotating tht ¿ruro itself. 

Sa deep tanks sonic noislcs* aro able to ¿ivo good oxygon transfer r. tts 
bpt poor afitntie». 

air lift ferasnters haw been ebetuì to be of interest for microbial 
prottin production in smtHet with low vUcosity. 

It à« als« stressed that flexibility of the wttele ¡ lant enould be 
neistalncd, «Mí eoe Invertaitt aepeet ia this respect It not to choose the 
fsraeutere too Urge,   »hile the minimus sit« for most fwrwsntt.Uons any es 
about 40 orf tfco 00*10*1 sii» shouM not mmmà tOO or far aerobic ftrmmttrs 

or too tOjBJB* 

».Millie tLfi aitarla! of the far— tt rt there is nsmlW uO reason for 

choosing otbinlees steel$ for corrosive smshts ntusr plftstictyp* «it«rials 
•to attractive, such <s F.fc.F. (fibre gl. ts), una there m# -il*« ht a futur« 
for esiterete fonsmtctio*» equlpsent. 

Si scopilo operation ths inoculation. teebftlejse ho« %cry often see» tt 
fault Ik ths post ond not to oft«» ths   erat ion syoUe.   It io i.iportíwit aloe 
Hot sotto« valves should bo etetttod«   Co^tnoinution* occur frequently during 
stortine uv» usos there is water of condensation in «any porto of ths ayotes, 
iatllfiwf fiMot».   Hot cAia&iftters âro important, and m m insurance 

filtoro with pre-filUrt 0£* bs ineorter; et the «atr%4t@o to the fermenter. 

Io tao anemia* dloceosloo im* Beste It in* reported, that «hilt agreeing 
with fir« Otaos, th» m io stili actt&êof« a ut« for selli cultures lu tas pro» 
duotion of oerttl* ohenieale e.f., oortot» easy mes (oso aloe th* use of bran 
for production of oporto« Usina),   hegortiiag the reported nseossity by 
fcr. lysnjir for sV inleee steel lo penloillin fermenterò, tao Chairewn 
(Br «Cedes) pointed «tt tàut tfcs exporiscate resorted ntay be a reflection of 
tlw particular ooodltlusoutid, particularly with respect to scUe. 
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Leon Goldstein:    Use of Uator-lnooluble Sanarme Derivative in Synthesis and 

Separation 

Wcter-insoluble enayae derivatives have been prepared by 

1.    adsorption cm inert carritr» or ion-exchange resin«; 2.    entrapping in ¿el 

lattice«;  3*    covrlent binding to insoluble polymeric eerier« and 4*    covulstit 

croaslinking u«in¿- bifunctiou&l * events.    The kinetic behaviour of immobili!«! 

em*yrao systems it doaint-toc' by several factors not encountered in the ki>tétio 

of free enaymes: a) effect! of the ctenidi rmturc of the carrier, staMiaf fro« 

the modified environment within which tht, itmebilisoa tnaynte is 1 oc ut od, b) 

•tcric restrictions imposed by the carrier a»id o) diffusionad control on tht 

rte of »ubetr^te penetration.    Thu« the tu.cwwvlou» p£-rate dependencies cad 

Micheli« co.i»tojit» of oever&l pol¿tlectrolyte-eaa.yine derivative* could fee 

related to tl» unequal distribution of ionie species between tU cUrfied "solii 

phase" yolvclectrolytc-entymo putide sad the surrounding solution. , Proteases 

bottnd to polyeleotrolyte et.rw%%w* ht.v* bee» shown to exhibit rebtrietod 

spooificity towards iroteiu substrates,   flw flou r te at whicli »ubstrrte 

perfusses through   « casyme oolvu» L. e betu show to aft«©* %hm degree of con- 

version of substrcte to product, t;»e apparent Mete«! it eett«ti«t tust tht 

indent rat« cestant.   AaosmUo« in tht p*»dt pend enee of   ctivity of papcin- 

collodion wmemmte could be «xpleined br ih« rano* -tien «ff local jË-£T^i*ntë 

within tU asnbruue du* to tte libereiioa of hydrogen ion« In tl* coarse of 

hydrolysis of tun oster substrate.   Unttic analysts Us »tei« thtt under 

¿utiOiu-ry state conditions, a weafcraiit-bout*: untywe could not attUn its 

«gtsâs»l cctivity, except when «¿ctinc on ft poor cubstrr.te.    IsMobilUcd emymo« 

Uve bceu «soi to   ttata bttter rapasti©» off enayaic proco»««« and for the 

prspcr tion of en sync electrodes,   lasynt colunns have tee« utilised to devisiaf 

outoatted analytical ^rocedur** and is affinity chroactocrafihy - f«r sinfls» 

step purifiettici procedures of specific inhibitor«; rcvursu 1 of the letter 

procedure ha« boo« MI lo: «4 for the purifie -.ion of e»ty»JM»   Large seals* 

coluans op«r, ted continucisly on e., iwiustri. 1 be« i s Lave tessi «horn to be 

superior to the betch proteo««« utiliii&c native 
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C*W. HesseItine cuid M.C. Huynes: KicroorErjúSBi» and Their hole in 

The paper eaohesites th« use of microorf .jiiama in fermente:tioiü in 

the developing countries.    Ih; E ¡uch aa the key tu öUCCOCS or failure in 

Most ferneutctiori procetoeB is availability of the proper microorganissis, 

the characteristics of suitable microbial »trans .re tinue^mted, and 

SOS» 20 po£ce   re de votai to listing tL* industriel collections of the 

world, their locations, tUir cenerai holdings und the B^MI of their 

directors.   The attributes of a good culture collection ure given«   The 

sesie* of new strains of microorganisms fer fermentation» tarn the isolation 

of ne« «ile str.ins &nd i eoi at bd fro« culture collections.   Various ferae»* 

tstione in «s* throughout the world uro listed, toother with the specific 

sAafsWjsJiissB «sei to c&rry them out.   these processes moet likely to 

be «aeful is devslopisc setisus «¿re stressed.   The neons by which snail 
fervent tlon plsnts srgr acquire suitublo «icrobi&l strains it discusbüd 

4* e>lsc SBC the prositas of «K-iiiV.iain* »t¿  1« cultures.   Consid»rsH« sfse* 

IS devoted to the question of «vhipue-t et mà&wmw&Miwm is internationul 

penséis «.si also to le£c 1 probi uM relêtiag ta pat «is involving »icro-» 

Dr. Besseltine stressed also tss f <t th*t it is unr*. listlc te R*-iat .in 

culture collections in developing countries. 

••s^p   s>i»#>S»-S*^S«W«SBM^    VrnBpsisBf«pABfsy«s}sew(BjÊSPS*S!SB/   *•*«»)    *F^S*ä SUSM ^B    «sj^s^itssf si-4S>nvBjs   spssnPiMk>svsjp.    sjp^p    se^r*****    ••»p   sjpjsjjSiSss) s 

fjJttJflIliflÉ ff Vsilsft frtttirfllffl IffitttW 
Us cjussttons of how èiMuy of t.  h si tte veris«* Mais of oulture 

^P^S^BSWP^S^SF VfS^Sn^BnV     m^j^SlS^^SsSr- S"*SS S^SIPSWS^^S^•4S S      -flf 'Wp *W «S^Sr**SS^ïJBS e     SaSpjP «SpWP^SMf SrSHV    - • K     SP -SWSjp jp     S^^W*^tBpS*SS     SP^«S 

ijonsorsfl sui whsrs SA the world thbjr should ss located is under study by 

the test ion os Cul tur* Col lee ti sus of tí* I..ter..£.tiou4l Assoc lnt ion et 

^WBlWPIST^BTlPBWPs^'flÇsl*y"*lP    •WWSS^BTW'JHOTBF^I wSSIsT*    tsTw*JltB^BF«PiPil S     »(SsVwjpS    %F W SMS «wMw*j^P     iNwBISf* w»     ftV     »WsP 

sue of where col leet ions of industrial sderoor£U¿isa» should tes 
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eituated 6o ttet they «ill be uoeasibla to a,   do the most Êood for people in 
dewlopinß nation».    Should each nation have its own collection?     Do the 
existiag on«* ruffice?   Vìe think the cnner to both question* is W. 
BMc-ttM of the scarcity of scientists tr ined in culture collection science 
la developing countries, it tee,* unrealistic to export the idea of »ational 
collections of any sort.    It »eons to ue that the eource of cultures of 
«totMtr.-ta.iai» ahouid be limits to a relative few well-«quipped collections 

lee* tod *t vario»» piece» around the «orld.   They need to be adequately 
staffed end finoèci»! attp.ort should b» assured o» t longtime basis,   * 
culture ©oUactien in «**» eetmtry »©mid be »holly ttnro&Hatie and im- 
»ortafcl».   Honey apraad «*a* so «any pUoaa *onld be «ttorly »aated.   fe 
the fttfcer St««* pmMie collections that dia**ibut» indnttriiü »icfo- 
et§ai»ia»a we relatively * f» awd oft«» ara locai«* too far fro« th» 
developing ataat to twntoA the expert oaaiatanoe that i» neaded in handling 
the cultures.   Also, the cost of tne emtufe» i» prohibitivo baeaua« 

hsrd currency it herd t# mm by to «** út tn» «•*•*•»**« ***m* 

These Mm ew e«n«l»nio»» base* tt$o» practical experience and en 
ttmk discussions i»ità s »»*•* of tetoMioâgeable person» fro» va*io» 
--retries,   ye tain* it wmM be »ell if rofional eolieetioiia could 
be set up in »trat*C*c placet »hero goverttsarntal 'stability ***** «lion    ' 
proper d*v*lop»cat ef a oollection and «hora pelitie&l ©©»»idaftttioöt 
would not restrict «* ffre fio» cf cultures and information to fere*»- 

tolo^ists sot otite* aeiotitista of ttea aenriee ares».   Ctrtnialy tl* 
«slating ones »ust «uffio» fot ft«»» m* in certain regi««» they can 
provide sctisffcotcry «are*»»,   fit», cult«*© collections in exiotenoe 
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C.W. Hesseltine and It.C. Haynes: Kicroorr.rvnismB and The ir hole in 

Fermentation 

The paper emphasizes the use of microorf-.-nisms in fermentations in 

the developing countries. liueuuch aß the key to auecets or í ilure in 

most fermentation procctoee is availability of the proper microorganisms, 

the characteristice of suit, ble microbial strains ; ro enumerated, mid 

some 20 paces 're devoted to listing the industrial collections of the 

world, their locations, their general holdings taid the names of their 

directors. The attributes of a good culture collection ore given. The 

source of new strains of microorganisms for fermentâtions are the isolation 

of new wild strains and isolated fro« culture collections. Various fermen- 

tations in use throughout the world uro listed, together with the specific 

aioroorganismfc moa to carry them out. These processes most likely to 

be useful in developing nations ero stressed. The means by which small 

formentition plaits me.* acquire suitable microbial strains is discussed 

us also site the problems of maintaining sti.lle cultures. Considerable space 

is devoted to the question of ehipme.it of microorgunisos in international 

channels «tad also to legt 1 problems rol&ting to patents involving micro- 

•S'iFBfcBMBNB •SBSSHS'w 

Dr. Hesseltinc stressed UBO the f;,et that it is unrealistic to maintain 

culture collections in developing countries. 

The following considerations of culture location should be borne in mind! 

Considers.-frfons of Culture Collection locutions 

The questions of how uv*ny of e-ch of the various kinds of culture 

collections (general, medical, rcfere^ooe, agricultural, etc«) should be 

sponsored sud where in the world they should be loctud is under btutìy by 

the Scotion on Culture Collections of the International Association of 

Microbiological Societies.    Our concern, whioh overlaps t lit ir 6, is the 

narrower one of where collections of industrial microorganisms should be 
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.«•ut- so t:,t they will be .cessible to ,nd do the most good for people in 

develop ".ti*..    Should e,ch actio» have its own collection?     Do the 

obstine ««* suffice?   '..e think the    newer to both question, i. -Po». 

Bo*«» of the scarcity of scientists tr ineo in culture collection science 

i» develop countries, it see,,* unrealistic to support the idee, of uationcl 

collections of »* sort.    It ***** to UB that the source oí culture of 

«¿croor *»i*. should bo lUlton to * relative fan well^uipped collection, 

looked wt vc*iouo Piece« around the „ori*.    They need to be adequately 

«tafM and íin^cinl sup.ort should be aooured o« e loagtlM ba.it.    â 

culture collection in etoh country would be wholly uurealietic and «*»- 

wertebl*.   Money epread over eo «any Pl«o« »*»M to «**•*!* *«•*«*»   ^ 
the other huid, public collection! that diotribute induotrial »iere- 

organie*. «re relut ively r re oud often are located too fur fro» the 
developing area« to furni.h the expert ».irto«* that i. needed ID handlin, 

the culture..   AUo, the coot of the culture i. prohibitive becauee 

bard currency io b^rd to come by in many of the develop!»*« area«. 

These are our conclusion, booed upon praotiCQl experieoee oad on 

freak discusión, with a number of knowled€soWo 1»•°»* **°» ***** 
-«nntries.    ..e think it would be well if regional ooUectiono could 
be «et up in «tracie place, where eovcrwBentolotability would alio« 

proper development of a collection and where politica ooao iderot ion. 

would not reotrict the free flou of cultureo and information to forava* 

tologiots and other scientista of the oervioe aree..   Certainly the 

existin« oneo muet suffice for now, and in obtain ragiono they eon 

provide oatiof&otory nervio   «mo. culturo oolleetlone in   —' 
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in tli« U.L., USLK, U.I., ¿.etherlwids, Japan, Centi, -, eux1 Louth ..frict would 

atrvs »any art) f.D.    The excellent Dutch collection would and does fill the need E 

of Can trai Europa.    Tha Vili. All-Union Collection can adequately met.t the 

requirc-ments of loland, Eomania, Bulgaiia, etc.    ¿re«, G where it acorns that we li- 

ât ai fad i ml íinanoed collection** neec!  to be established are (1) Louth America 

(psrhaps in Brazil OF ¿rgentin«*), (2) India,  (3) Cen ral *fric«., und (¿,) the 

NÜala Uxt and Korth áfrica.    We do not mean to imply that nona exist in theae 

raciona but rethar to aurait that they need to be enlarged in sise, better 

equipped, o*id «ora adequately eta}fad.    ' a believe thut if these proposed 

oollactiona were established, the fermaitciion industry in thsae area« would be 

ausquetely bao*stepped with sources of cultures, culture information, and 

tostatesi expertise. 

The existing collections which have gained stature over the yewt each 1« 

associated «ita either s research institute or with a university that is fanons 

lit It« ferswntetion étudies.   Por example, the Univeeity of Tokyo collection 

It housed in the UepartnH-nt of agricultural Chemistry and ¿pilled f icrobiology. 

UM fu—ni Sates collection of yeasts is housed with the Institut« of Microbiology 

st iMlft.   Oovernment« or or^iuiisations establishing uew collections should l>eax 

Met to «toi*   â culture collection of fermentation mieroergdit&oao net placed to 

olose proxlaity with .1. active institution of teiwontattCfi sud aj.pl i eu micro- 

biology reooateh «ill be like planting a Mod o   a rook« 

Tao ojuootion eso Iba» be justly soke» what sitould one to with * ornali 

slant producing a fivon product, say a foot product destined for huoui eon* 

sumption.   In thia ineWnet, tu   «velopssot work should bt uose in some central 

o« ^^^^^^^wjmsF ^SOHI    «B^wmi^^^^ ^v w^ws |^ a «T^SF    •wSflSrosSr ^*    SF^S^I^SS'    & ^psfrOp***pmy^eF    ovsa^irePVpo.WB^O'i|      fs^pwo^s   ^•'»-^esTSjoipms    ^smsi    «¡OF^Stopi^os^s^s»" 

end Ottftplisd 04 o flry, stable from wUioh tU workers to the plant e*n use to 

«nil the fermontttion to the detrae that tha process will go to completion to 

os^p^mr ^^p   vi    ^WPm>o »mospjBjsss *•*•# t^m>~s/        e? •oiPsP' •    (BSP*    w©*^p    *pomp» wv*   SP^P^PI*     jp^Sf^pejF^^op^p g<    ^p ^^ppp    •^•ss    o>i«sjjp^mpo^w    jjp-wnMBW ^^pr 

io art loop oui tures of Fresare inoculum bot this is aoj#ltei to Itami to 1-peoad 

WiNWHP   OP     tPeP^P/aepsia'P* •)*••*    oBpTOPwi     wwf    gj*WsTPwPoiomr wOJP    «*   ÉL*"*o *•m*e    ^joBBmwP w* *TIF    *•     flm^PosmMs»    aHms    at asap ts> 

•wmao»1    #oaP    ^p^aps   tP»^PgF^SÄppe    *flaj   arOPwas»o>s^aHHjPj    aa    ^P^p-» V^wavP*     ^oTsr^^    ^*0>     g}W»^Pss>asaP w    law•   OB   aPafar isaa^a*** 
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time. Little or no formal microbiology needs to be nown by the plunt opere tors. 

The originel starter culture c^n be i.ept in a central culture collection and 

supplied to a company who utkes, nacidos, and distributes the inoculum. 

The following procedure for isolation and selection of microor^-nieras from 

nature can be used : 

fcawnination of culture 

if pare        "^^^w If ini-vrc 

dilute 

or obtain aitifla epore 
use tingled head of oonidia. 

Uterninution of identity 

J 
or 
afar slants 
soil cttlturtt 
keep is liyuid J?g 

UM »tarila mineral «il le*«* far purity 
for %t*©«r 
fer wtifornitjr 
of grewta 

•tor« at 4*C 

It is isfcortant that ricorda are *** «fi atwèsr« otB»ft¡rs*»S i*ftf*iiSssf 

m»e, date, source, produit fstusA, ä uslicatisii* sssoia m«*r«s»tt%sf «u»%sf sf 

tubai ev-liable. 
In tu discussi« ths id**r%*neo of »•llriwrat*«» of sul««*» otHostiM 

with IMS (Ifttoraatioaal ¿eoociation of IliorsMsUglsU fissisti««) is ttrtooo« 

{ht. HartU). 
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16tvan Horvath:    Fermentation Processes employed in the Pharmaceuticr1.! Industries 

cou. Their Economic Aspects 

The discovery of penicillin,  the elaboration of its r,r nc production sand its 

introduction into therapy marked  the emergence  of r. new broach of   research and a 

new method of production in pharmr.ee ut i cal industry,  which as a result entered 

r. phe.«e of extremely r. i id development.     Todry,  25 to  30 1er cunt  of pharma- 

ceutical products r„: e ¿reduced by this toch.iolo.jy, :unon¿ others the most 

important antibiotics; vitamin B1pf ketusteroids uid enayi.ies are m-'uiuf icturcd 

by sterile fermentation processes.    The .dvance of technology, the*  isolation 

of biologically active high-yield ia£ strains reduced the ,rimc costs in the 

first picos, which is <?emoustrated by the ¡rice levels thct eeveloped after 

the patents 'u.ve expired.    This fact e».surtb that the production vf most anti- 

biotics by chemical synthesis Mill not become economici even in the future. 

fhe differont fermentation procetses used in pharmaceutical industry are 

summarized in & table Vihich gives the price, the probable cost of } reduction 

tnd the patent titui.tian. 

Principle» for tin MtoUyjsnt of en industrial fcrre.vtetion giant 

In e developing country it seems reasonable to start fermentation technology 

with the production of important cntibiotics, first of .11 penicillin, tetra» 

oycliucs, nod vitunlu B.-.    The row material required for :>roductio:i ore &ç*ri- 

cultur&l products OJC byproduct» ¿vai lab le in every country.    Apnrt from its 

tferapeutioc 1 importance it enables the; rational development of   .nimc.l breeding 

<.S «ell*   Considering the current market prices the smallest but still economically 

producine unit is estimated to bo of 200 metric tons capacity of fermentation 

velus«.   The conditions for risine n fermentation plrjit of such e. volume are 

the following«   fermentation technology \nd the most importent microbiological 

processes ire promoted and discussed separately./ 

1«   Oenerul aspects jf planning i   fermenti tion plant, 

2»   Insurance of appropriate tochnolj^ that the Buiily of ttrains used for 

production be provided for at least five ye.-rs.   To achieve this the 

setting up of tut international str .in bnnk seems des\ri\blo, 

)•   fite training of experts Mhioh should include not only engineers «sad 

Microbiologiets but skilled workers as «oil« 

4#   To insure the undisturbed operation of c. fermentation plant onte should 

be taten thr.t besides raw .ncitvris.il high voltai electricity, stcaM 

and adequate cooling be avail ^.blt es. cctlly in tl.e tropics. 



mmmm^i^^ime^^^ 

5.   the control of production efftctuated by a aaall **p*ri»*ntal plant 

apart fro« tl» reatine laboratory coetrol tests.    îhie pl*»t is to 

adapt the «MiUffcCturing procedure«; to tí» local supply of r** »ti¡ tal». 

*h» «oat important farwafltation ^rocest»^ usua ia pii&rwace^tlca infr^SE 

In this ebaptar a brief eu..iaary »ill b* presented of tfa* major «anufacturin« 

procos»*» v »Hen at ttw »me tim. *i»o:  «> aecetmt of tí* r**»»ira«cot» for a 

processing division in a ««««rally saltatole fe«wi*t»tioii jlaat.    la connection 

with tk« raora imyettmt proessor» ti» aain trend* of é«¥€l»pf>e»t util *• tur*«*»*. 

1»   Production BfethodB of penicillin 0 awl penicillin f» 

f#   f rodttctioo «ethodi of t*t3f«*yeli»« I?*«»/ ©*3ft«tF*eyeliiio •* ****»" 

cyolint-, ti* tfcwapomtie import«*^ of MM %otf«ftf»lift» ia#Ü*ti*ü» 

3t   FTotwtlon Éathodi ofyfeasi© antibiotici/atre.toaç»ein,  aiMfHe, 

Pbarafccautic a importée, of »«sat»»»«» isolated on ta» feti* of »taà*»f 

technological principle«. 
4t   frotíuetion o*thod» of «acrolia* «*UW»ftóV»ry*l«f**ì»i«t »laonioisj»)»»« 

%   Production netnoft» of anUftnfftl awtibiotica/nyatatin, cuodicidin, 

iriMOfulvin. 
6«   TachnolOf ical development in the product io» Ol vitarain t|ft 

?•   ftolnology of tbo production of tmaymi. 

f.   Utilisation of by-product»• 

Moat ia&ortant fspamtatioa i*oo««*»» »**» iteti Wftf fffflÊ 
Informtory eoononie calculai io*« for a fttMHtatisW plaftt s# ti» Boat 

iB*ortu»t products/pwiiciilU, streptoivei», tatsaoycSi»«», vitata itff «•••/ 

on tha »oala of a 200 eiatric Un» e*pacit^   A •**** WMf *f tu» att*i»abla 

raavlts with otter ftrosatatiott. 
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EM« Ja 
Import «it ¿roducU of pfc^wiàcetttical iw uatry 

Groups of i>ro¿uct» jfwimi Ufcte of Co..«K.ntB 
Discovery 

i.   Antibiotic. 

I* Antibiotic»   .ctiv« 
•faiaat 6fa»-fe- 
•itiv« baciari* 

1«   renici 111A wi 
ootii 1 o*ini firn Penioillin-0 1929 iOt*fe: it» aalt, 
ê«H««U*M 

ucod for «nina 
fett* Inf 

•cnicillin-V tw« potasti«« «alt, 
cric« 20 É Bou 

6-eainopcnicUlanio   I960 product*! of peni* 
acia     . cillin-G, beeie 

*         .  ..    ._.... - rroduet of •©•!- 
•yuthfttic ponioilliM 

MrtaloilUa i960 
•aficiliin t9*î 
OHMlUlA *96t 
ClouclUln 196I 
SielasaeiUla 19*1 
Aapicillin I960 If tee vid€-f ftoßo 

ftp«$if*i 
CarbasiciUiA 1961 »               * 

C«pfc*lo*poria C 1956 
• -    • Ctpb*lo«poridia« •961 

CapnaloUn 196t 
• C*pfa*l«Ua 196e 

i*  •totallt** Erjrthromc ein 19» Prie« ICO É kaff 
• Ot«aado«Qrein 1954 

Certuni ci» 19» 
UuftoaqroiA 1951 
Spirt—mi* 19M 
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Groups of protuet« Name 

Til. Antibiotics 
apt li eel locally 

•XII, Antibiotic» applied 
for oth*r mnost» 

1* Aliati f*«xlin«» 

f. Plaut protectine 

3. F««d-iadufltri*l 
f#MQfV*tt*tft 

4« Juitibirticfl Wê& 
fw otter 

ïyrotUric im 
Críuúcidin 
Xwnthocil Un 

Bftcitr«*» 
nOOftOMycin 

Blt«tici¿in S 
CellocicUn 
iolyoxm 
ti sin ' 
tubulin 
Tjrl0#i« 
^Wfttfc MMi JB MUí ifc A --^       4Mfe nyfr*agreui s 

Vt 

f« 

i. 

tl««ttM 1 
ti 

jat ••:  oí" 
üiscovery 

Comment» 

Vitati* I« 

OibWvllic fl«ii 

Í^Í^BiftII\ WkHk\ ÉMttNi 

AMTIM«! 
AaylOflocosideiM 

C#H*UM 
B*nic*UuU*« 
ft«tiu&»t 

1939 
1939 
mi 

t«5 

im \m 
im m* 
tut 
tut 

1949 

MUL 
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Grotti» of iroductB ìiBsm 

im Other 
antibiotic« 

»ovoMocin 
Vaneouqrcini > 
Linco«Qrcin 

fusidic acid 
Fri »tintante*» 

II. Antibiotics *ith 
lÉÌdo»r*rtiQ ipectru» 
1» ffctftejoliiio»     éMe**«trûcyeiia# 

Bat« of 
di»covery 

1953 
195« 
1562 

1?«T 
1962 
»9*0 

iyj|6 

coonesto 

2. Watsr-oolubl« 
Woic euiti- 
biotie« 

AMibioticc 
active fallut 

bec Uria 

Oxytetracycline 1950 
Tetracycline 1953 
iMMWithylchlor- 

tetracycline 1954- 
Methacyclit»« 
Itesucyclin« 

&tr«i toaqfoi» mA 1944 
IiiUydro«trept«voin 
! »ornycii* 1949 
FftronOMQroin 195» 
Kumwyeiii 1959 
Contornici!! 1#3 

Polymyxin B 

Colifttin 

If, Antibiotics «stivo ficcete 
»f&inat fi Capreo«f«i» 
I»*«*«*» Cyoiowriao 

Pifauoycini 

V* Antifungal «ftti- 
biotioi 

fi. Anticircinoftn 
antibiotico 

Kyatatin 
A*j>hot«ricin I 
CoBdicidin 
Triebongrci» 
Hiwgrcin 
Oriacofuivin 

Actiuomarcin T> 
Mito*iiyciu C 
Chrowomycin A. 
Olivomycin 
¡àtreptonigrin 
D«uaoaorein 
Bleomycin 

for —>*•*> 
feedio« 
Pnc*> » ÊM 

Prie« mÉ Mm 
* w   • 
• 30    • 

1947 

1950 

1951 
1962 
1954 

1951 
1954 
1953 
1958 
19» 

1939, 1956 

1953 
1954 
195C 
1942 
1940 
1945 
1945 

Prie» MÙJÏA 

Prie« BOJ ka 
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*.*.*•»**    fcmttWrt,»Wl«««t«. Titani». «»Ine acid« and 
üTn?3 

ti» introductory part of this paper review« the significance and,»see of 

nutrition*! implements, i.e., vi tanin«, amino acid« and flavouring ageflfs, 
in nana and animal nutrition« 

The «ajor part of the paper deal« with specific supplément« which are 

produced commercially by fermentation, i.e., riboflavin, vitamin B12, 
gluteal« «eld, «ad lyeine. 

Technology of production for oaoh product is discussed in detail in term 

of oultrne «election, fermentation procese, nechanien of biosynthesis, process 
control, eroine t recovery, «ad econoiBic«. 

finally, fermentation processes for eth«r nutritional Supplemente of 

Interest are described.   These inolude the vit air ins, -f «carotene and «scorbio 

acidi the essential astino acid«, threonine, trytophan, iaeleueine» and 

val in« | and mlsccllanooua flsveur products, mushroon «tfcolia, oriental 
fomented foods, and V-nucleotides. 

anfrffstTsfl <=» **> Produced by lromotheolua aahtari «ad fâftft girini 

the latter beinf *•• most important today.   Being plant pathognes oar« 

has to be tax«« to avoid di««or»ination during production of riboflavin. 

Usually «ubstrates consisting of ground lentils nnd panoreatic digests of 

telatine aro u«od. Olycine content 1« a critical factor.   The reproduction cotta 

ia Ü. I. ia t J53 wore 100 - 130 por kg with yield» of 2.5 f/lf nowaday« yield« 

of acre than 10 f/l are roaohed.   The total production in 0. 3. A. ia about 

900 kg p.a. with a total vaino of about 13 million. 

can bo produce*? by special strains of fljîfUlî -pun 

{. There io now already n world-wide pxoduction of this flavouring 

«feat wail« ia 1963 thoro was hardly «ay outside Japan.   Yields of 60 - 80 f/l 

«itt conversion coefficients based on sugar of 60JC aro roaohed.   Biotin 

ooutont in ti» nodium ia very critical i» order to obtain high yiolds. 

•eoovery can bo done by acidification when gltttanio acid preoipitatos.   In 

'953 production costa wore about IfO per lb, while today it can bo produced 
at $.45 por lb. 

'    itÜaft can Do Produced by mutants of glutamate-producing cultures with 
yeilds of 56 f/l ia 30 h of ferraontatiorr timo.    In Japan alone 3000 t.p.a. 

are produced at a price of $1.05 per lb. (1969)1 tho lattor, however, 

seeming a rather overcharged price (Prof. Wagner pointed out that lysine 



Co§t of production in tl.e CM!«  of meat ira^ortaat 

autibiotice ü4id vitími« B^ 

Freuet ftymonti'-tio» 

or tctr-.eji'clüw» 

ItaiciUi»-«      %%m  $/ml 
|'Otü*»Ít» •*!* 

potatbivin «i It 

io«ooo W«J 

f .000 w>'«i 

UfiOO ac/isl ^jypVnVW    V^pp ••••* 

10,000   U/»l 

30f«M 

btr*¿ twujcin 

R«*ÜfOit» tttMl 

VytteUn 

f i twain 9 ft 

cost of oiic    Amourt of 
cu.«» broth    i*ol»t«£ 
t» $ if fer- fcubct»*»«»/ 
•tntaUon       cm.»« (with 
t%r* io » KI& 
140 hr fieMJ 

FrocuctiOB 
coot 

m 

m 
%» 

m 
m 
140 

10 

6*4 I« 

10» 5 "Bm 

t «4 toi 

7.0 k« 

M *§ 

t«« i« 66.70*/* 

*   Freuet to,, cet of »itsM* »,f «if «««rtitf»iAy ^ **¿^ *» «*^ 
ft*ui*i« ***** win»* «a ** «im lining tam»***» %©«twi<w». 
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could be produco* synthetically at 1.25 per kg). Biotin content in tho 

»odium is critiil, and servos to repress accummulation of glutammte. 

" «•Carotene is not yet produced on industrial scale, but the process 

seem* to be ripe for being taken up by industry. • * . 

5*-*moleotidet arc important flabouring ingredients and can be used to 

I/50 - I/IO of the amount of monotodium glutamate. They oan be obtained 

from nuoloic acids by ion exohange chromatography. Mixtures (iti nonoaodium 

glutamate and 5»-nueleotidos are sold in U. S. A. nowadays at $9*60 per lb» 

with a strong likelihood that this prioe is coming down furthor. 

it the discussion Dr. Martin raised the question of Mothionin, whereupon 

Dr. Huang pointed oat that the competition by synthesis is very stiff as 

optically inactive mixtures oan be used* 

J, »fcyratht jffirfffttf WHi ^tt,tUo *"**** °* tudua^ial Pifweit^nai 

The bosio aspocts of the kinetics of growth and fermentation of 

microbial cultrucs art briefly reviewed. Several proposait to charaotcriso 

mathomûtically variout phases of culturo development are discussed. Set* 

essential (soloctod) factors are discussed whioh affeot the various phases 

of growth and fermentation, fho special problème of fungal culteros la which 

the initial phases of oui ture development are important for the properties 

at later »tag»a are oxamined in some detail, and the importance of sel*» 

stimulating and self-inhibiting substances is revealed. 

Seat fundamental questions aro reviewed regarding tho application asá 

performance of continuous cultivation of mioro-orgaaisms, in partioular 

factors determining the choice for single-stage or multi-stage operation. 

•nergetic aspects of yeast developmenfmmier aerobic and anacrotic 

oonditiona are examined from which results alto tho mere recent procedure 

of performing continuous alcoholic fermentation with extremely high rate 

tad little surplus yeast production; the yeast requiring virtually no more 

than maintenance energy to keep up ita activity. Beeidet energetic consider*» 

tions of biomass production under aerobio conditions from onrbohydrate, the 

particular tituatien of utilisation of strongly reduced oarbonacoout oompounds, 

i.e., hydrocarbon is examined in detail. Explanations are proposed for the 

rather poor energetic utilisation of this energy source. 
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I). Posada:    The Kole of Industrial Fermentât ione in Cuba 

Of the 3 million tonE of molasses produced in Cuba the biggest portion 

is used in animal feedinc (together wit}   urea for cattle).    The remainder 

is used for protein biosynthesis and for alcohol iroduction. 

In view of the intensively developing use of i.iolaeties for feeding 

purpose», molasses is no longer abundantly available for fermentation processes, 

And efforts are being mate to use all kinde of waste materials. 

Iß the ensuing discussion tht author mentioned that 3O-50JÊ of the carbo- 

hydrate portion is currently being replaced in the fodder diet for caíble, and 

efforts are beine «¿¡de at the same time to increase the protein content of 

molasses toy addition of soy beans,    br. Martin also mentioned the importano« 

©f pellttising essential amino acids (methioniii) in the ration for cattle 

feeding in order to enable the passée of ti* rumen and the various stomuens. 

c- Vesina:    Microbial Producen of fhura^ytir. ^.^ 
Introduction 

Antibiotics 

Currently available tntibiotios 

The need for new antibiotics 

Production of antibiotics - Oeneral considerations 
fermentation improvement 

Miorobial genetics 

itole of the environnent 

In antibiotics production the price of the medium is not as critical'as it 
is in some other fermentations, e.g., oitric acid« 

In antibiotics i-roductiou there is usually a rapid growth phase followed 

by an accumulation phase.    Very often it is the extraction procedure which is 

the more expenßive part of the process as is the case in penicillin production. 

Tht search for new antibiotics is justified in view of the development of 

resistance among sensitive pathogenic microorfanisnis.    In the selection prooeso 

it is emphasised that the primary screening process should bt cheap. 
PLMCILLIH 

Strain Leleotion 

Fermentation Media 

Fermentation and lecovery 
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F. Wagner:    Industriel Chenioait    A 
*WffH^^-   ÇTr'nir^oivan-L, Orinicela»   HtaecUsmeoug 
ilfltetot Microbial 1^,^.,.^ 

1.    Orguiic Solvents. 

11» Ethanol 

Contideriag that ind.u.tri.l etHmol e,* be ^oduco« auch more cheaply 
by oynthtsi« ,«», („w „^.^ ^ ^^ ^ ^ ^ |iatfcrl&u)i 

this ioraKmtatio» loose« ^«nd Readily.    The foHoiii«e tabi« fro» 
O.S. Treaeury Dept. Buwmri^. ttit state of {jffeir8; 

llM|J, «sterol» us** for ctfaaaol proclvotiona) 

Itiüutol produced 

tal material ue*d 

O***» «né grain prodnetg   i#t 
Kolufice g* . 

Sulfite liquors j#n 

Celluloeo pulpj eboiiüeal   0,5f 
Ml e*wî* ûl©#tol mixture« 

i «tettai 
*m    im 

Million» Proof Gal 

Whey 

Fro« redtatilletiwi 

*tl»yl Mlfftta 

Total 

0,09 

t.1t 

9.e© 

59.14 

11*34 

1»59 
4.0? 
0.90 
0,12 

0*©6 

4.« 
18.29 

59.32 

1956 
5.4 

m 

6.5 
2.5 

0.4 

•0.5 

294.4 

«©.00   W.0C        496,2 

1966 

eo.4 
n.o 
26.3 

6.2 

0.6 

0.4 
2ß#6, 

trr.6 
413.8 

«9.7 
*)   U» Tr**»wy *tpt., Intarli ¡..ww» faxtet, 

Publication itt 195Ê m* t^6 

Itttt m^t t. fam*,*.,^ UrtBtqi*. it «ay be »tutta»* that 

Coutiaww. ^atMS ou tastata fieaU Lavo b**a uaod with ttaro* 

rM rntarUl. » »,a a. *m «litfc...   ca»ta»ta*tio« «.tab »ay bo 

taMbl««** *" ""***«** IMMMIM ta coimtaractaü by acidifi- 
cata«, «r by «Mitta*. of j^tcillta or aoUua poatochlorophanoUta. 
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Courte of Fermentation 

Rolo of Precursore 

Biosynthesis 

Lemi-synthetic Penicillins 

oi-HLK umnmicB 
, LURCH FOL mi ..mv'jcnci 

Fr infer? Screen, (in vitro) 

tecondary Screen 

Microbial frurttformtiops of StorsMt 

tOOfcCK» QT LTE1-.0ILÊ 

vmàxmm m coaicoipfc 
ruráMfXw er imoo»i 
lTPtt Cl' TTlfTCfCEllATICî:t 
ncEOPui soiJiímHiifi« «;«*&£» 

Coswentionci KetsM 

Spore procese 
rrocttction ©r Bpore» 
Trensfornotion eith f porte 

I» the troiisforeeticn of steroids the uft« tad re-tt«e of spores (conidie, 
••«,, Asperailltts octr^tus) et hitfh utasiti«« it shown.    ffeey srt of tee pre» 
*m*m*mmMmm.   VP to 2.f<rf «potes/«» «*» 1* recorred.   Proejare. 
ere eleo sheen te produce conidia by »ub»*r( ed frettili I» M Hw*t periods M 

36 lì)«   Kept in the frote» state they resala active for «»«erel yeere, end 
in ibis »tere they eu» aUo be irnaftport«* io «iler feotorie« to to 
there without further sMftlpal&Uotu 
<ma. HKI.OEUL HîA

T
OLIWC er vmnnxmc uim 

eW eVer^éw ewwAeVw 

Microbial Production 

Niorobiul transformation« 

PCMUCCHaRlW-£ 
EM2YKE8 

Fibrinolytic ijitymes 

L-Aspar aginase 

BBPSIH<TCI£ (250) 
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ConetütranoM» up to 2*.   «,«#* ar« formontwi, uaimily in ohaUot, troy, 
witl* ii_JlÌA££, rt^ttirinc incubation perioda of 7 - 12 days. Yi&ld« 
rtí-ft fro» ?© - 9©? bawd ^ #.luc0M>   kl|| imUrUli urc Bola|it| or 

fully hydroly««d Bteroh of variou« oriiln, or »uc.ote. 

thorti âro r:oMiMiä«t u»«t of citric ««id, mlaly in th«t food indue try 
M un ícidulciit in wriotui way«, 

21«   Itftoonic Acid. 

A MM!* M Wf f rrai ** a^*«^^ m* mmliy uMd titter in turface 
or suWf-ed i.m«»t*ti«ii, »ith «**« mlmmm, *« «^ w ^ tmtm ^ 

•»Jot r¿* «fctorial.   OonvoMion efficient« of mf can b« ootfiinori, and 
oontinuou* prooccfc hm boon tarn» to. be posible. 

Itoconic Mid hm mm n^piimtim in th« inoijuf;xtur« of certain 
Ijrpti of «ynth« tic renin« mnA in àetort:wit«. 

23.   Oluoonic ¿cid 

Microbial production of gluconic mm i« *.» injwrtunt m* expanding 
Ütfurtiy,   Annual wo*M i rod«tion i« ««ti^toi at JO . 40 »illion 1% 
»*t e©»»!***!«« that ¿Iconic noid M non ^»^ vm& mmmmtully in 

ita ©«»Poto im u* try, thor« M^ ot a n^id ri»« i» production. 
**•*••* proct..». «it« âl^r, ^¡^p nj^cX **. e««^^^ on*, 
flttco«« conoontrcUo.c of y % 4% «^ „^ #|^ a»^^ ratM ^ 

*•• «* 1#$ vol. fcir p«r »©i, ©f ¡íífte|| 3^4 J^tt#   PwNomiiofli vita "contactor 
HltMion" ei„ o«»^«l«B yt«Jé« of » ~ ff«: with ^t|*ré Mto9 g* 
•»I to 0.4 *•*• 

*4# I*f *©l» «ü »i»., mê fe mon ti. i io» tin»« of X - 40 h. 
Kioctllt^ooufc froduots 
11»   Dibydroacy eoston«. 

fh*to mm mm mm of tut« product in ti» pK raMootioai lm'u«try 
I** Mu-tannin^ figón*)*    ¡,a* laatcrittl 1« «Mall? glyoorol    and tho 
MBWMiM *?m% variou» M*b<,re of tU pw l^t^h^t.^ 

•or*** i» w«oU «juit« o***,,»**»!* to «* «ynti^ia ^ «,^^# lsM# 

•J* I» produeod by «eloctod otra»» of Acctpbact^ on »oroitol in oon- 
CMtrf.tion« of 20 - 30T, and owl» <m«tiiÊtiv* oonvtr.io.i« em tul» 
»l*e» 1^ |©% to 0 kt 
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12.   Butauol and Acetone 
Conditio« fro, ohmici ^M. ir **«* •'"*• - ln th* *" 
f «tatal.    I» ih. icn-ntatiou t-roc^s 6* of th. production coetr, 
.re tato« 1. by (oo^rutivol, «.«n.l«) r« uatertU. («al««««) 

ana 15 - 2<Ç * tuli m* «*«cy. 4     .. 
bitta rof«* to tbo Proco«* itatlf, cor.twalaatioa« .re vry ttatalt- 

„M, i^iieulurly by phase,   ib« .«i«- concentran ü vmU* tat 
hid» th« tf, «.lib concio, coefficient, for taltaita of «p ta Mf. 
The oontinuouc procee. i«w* to te ^v^t^oOMS on labora tatto. 

11*   8t>*ttt«a«*i»l« 
The orcaai» poteutiaiy useful for tbi« fta«taUti«i «M àfASÌU 

MttHM - m&MJ***> «* •""- *~ *"• *i%mm tf*** 
S»tW »Um», *et tato»» r«d eulfito **ata Uta* ta ***** 

rag «tutorial*« «    ._, 
ftj .y—— o« f«out hW»*r concoction, of .u^r «ta. fcjjàtaâfia. 

«hilo tbVutta» ba« the ^v^tc^c of burine Ulota*-tic «Uta*. 
* fue «*» tUtetoftl Problema involve urc tu recovery of the ,**»«, 

¿a« to ita very Uffa tailinr roint (180 - 164°«).   Couatar curr«t 

extraction Methods are .otaible» 

14.   Polyhydrio alcohol.. „*-»«* 
Beides glycrol, erythritcl, comital •«£ mital «tu »• Itattata 

toy e«*phibic y**t., whore «» to 0.6 £ tolyt*» P« € I^NN **"*** 
ou» be formed,   ïh**« ta* ** » •*«»• ttat tNiwtta* of rl|»ta*l by 
••tataOlo yeata. ta ecouontta&lly ftarttt., ruttar «**> tta *M «O»»* 
fetation procer, but so tur **ry little ffiyeorol i. ***** by 

feritati*«.   **I1 «tan*« «•• «^ *• oMGtfttd * •c^4fl<^4f» 
of Aitai le*«« «e«i« Itatatataa ^ synthetic mtm* i« '^ ta tu ta» 
of fcllylehlofiáe» acrolein ana propyl«»« ©*«#. 

f«   Organic áoid* 
11.   Citric Acia« 

âïiottal nftïM preduetien p*f*otaii*»tly by f««»«B*»ti«»î *W "***• 
by •»tritio* fro« fruita) i» «.tinted tt 20© - tü tallta» lb. 
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Hannitol can be almost quantitatively converted to f rue tos* with 
selected strains of ixetobacter. the final concentration of fructose 
could be at high a« 3#.   Another possibility for fructose pi«odttCti©n 
is from s mixture of glucose and fructose by fermenting glucose to 
gluconic acid and having fructose intact.    There are important medical 
applications of fructose (parenteral injections) and is used also M 

a sweetening agent« 

33.   Polysaccharides. 
lwitrai» is currently proeueed by strana of Leuconostoc on sucrose 

with fructose as by-product.   la order to produce dextrans with a 
higher degree of chain-length standardisation, eiisyme conversion 

with the isolated dextren sucrase can be oarriad out. 

Xantbon guw, which mo¿ be of vulue in the eaamsoeutleal, cosaetio, 

fsad and tastile industries, oan be produced with Xanthoaonaff Tffjffftrì 
«•tog glucose, suor ose or other carbohydrate souroes us r«w saterial. 

Rierobiei inseeticides« 
Bacteria pathogenic to insoots are currently being produced and used 

in praotice.   Bacillus thur^i''i6n,ig' *** causativa c*e»t of fai*! die***** 
is «an« lopiöoptesus insects, is produced by conventional fermeatation. 
jaojilua popillt-e. pathogenic to the Japanese beetle is propagated only in  , 

larvae of this insect. 
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P.A. Sterna, UHOi    framtatiün and MaaUj 

A»cnC«t %hm rc.idu*. 0f tean Ufe ;«d . ctivity are me«* feriKw.ir.bl« 
suUtanc«» u* the „-M6. of fw^attti« iadu.tr Ut.   <,.:.ud »«fartene«» UT« 

net«-.-Hjr its.i«iÌ4.tod into «h« «nvircMUit by vaio** ^racetw, incladin« 
f©M«t4.tiOB.   fe6%«r»4 cuwiaUatio» i. Uattwi, a** „h*« it i# «««©dei, 
4iUi«iBoc§ and health aas&rde invariably rfewüt, 

Preteetioa ef tà« public health requ?r©« um A ainimu« tìh*t »mt«« b* 
•aftly confi»»«! tftd tìitposed of, sua in .cm* C;M tl*t th«* be *»iti.bl# 
tMf ted to prc*«>t pollution of ti* ei*iart*»cfct,   fi* „^t« of %ìm ferglwltiiUeii 
indu*tri«e art in genera aaenr.blc to Biolofieal treatMeatt.   fiottatile uni 

•wiaì co^id.rution. Um te effort« to *m*wr m*hU »Urial» *r te prewut 
MMt««,   butte« «wif€e»Mit iti developing countrite inveivo« pluimin« «lasil«, 
ad<M4»«t« fccilitics, «e&red lo pr«»«*t uri poe.ibly ofeactac i*«|tórei»*iit». 
Ioduetriee ««»t ««* » f«ir tlu-r* of tht i*»*«*«*!!^ «4 e«t of «tat« 
**•»*••»* {y* dUpofc.1. 

I.» &•* been uotively utti»titi« «Mrtwr «tato« to carry out relwjit 
»**ti«» tad to for« coa^tgnt «taff auft ii*ti*«ii<»».   in Internatioael 
fc«f«rene« Ceatr« fe* b<et«e l/iepo«al «&« get up in tffi§# 
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Tvcnty-four country reporto ti&ve fcee» reetived %f WSM?.   In the 
following sw»ary information hap bt«u compilad with retpeet t© %Ä*»e 
det&il* »hick »ere noit cow»» to ill report«.   the unite have oeea 
ataoAafdleea «ad re-eüleulkted a» fur ft» *«* prfcctic&tole. 

Scerei Inior^tion ou I Mit^tMio^n^^ 1) 

2) Country      ibi» rat» «tteriel» 

utili»«d 

Argentin«   MUMU 
cereale 

300 

Auetralia mola«««» 
Barbados molo»»«« 
Ceylon       eolueeee 

palm infli-resoeoces 

China noia»*» 
lTnai*an;   eWMKnwi 

•oye béant 
rice 
other cereals 

lî fermentation product» 
•m 

ethcaol 90 r* 

butanol 2*$   ) 
acetose 1*4  *) 
lactic aoiú (eCfí) 0*2 
oitrio «AM 1.3 
«lueonic cold 0,13 

antibiotics    ) 
vit, B12         1 pi.5" 
destri« ) 
ethanol 135 
rum 1*5 
ethanol 5*2 
arreck 

vinegar 
fodder yeast 8 
ethanol 25 
noetic acid 
lia-ßlut amate 10 
oitric acid 0*3 
Chlortetracycline 16 
soy sauce 80 
•oy oheese 

of 
á$ÉftMttsflH&£á%ás 

ie 

.4) 

1 
i 
1 

5 

3 

12 

10 
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©»•«trj    illa i«« mfrizl*2'    fwwmmtmtim 
typ* atnuui     typc 

uUliied 

product«^ 
tuaount 

of 
conpcniet 

finiurti li 

Oott«o 

•Urtiti* 

ladt« 

»tu um Hl OtJMBOl •M s' 

Hfgui boMjr       l# Oft*»*9» jFMtt 

ran brow 
•olid 
dry 

UT 
0.5 

Í8JC liq»id 
citric aoid 

ftcotic acid 

0.7 

0.9 
U5 

»UM« ctbamol 

carbon dioxide 
0.16 
1.0 

•tliMol 10 10 
•«1*1*0 m it« 
liquor 
jVwMjUK.jA JLK 

alcohoUo 

<lrij>U 500 
foodor yeturt 7*5 
bektr'o y«£*t 26 0 
vioogitr 32 89 
citric cold 10 2 
lactio acid 0.25 1 

«otara««« 900 «thonol 110 61 
dry bafUM 3665 y«a«t (fondor) U1 

• ponicillin 122 3 
etropto«yoin 126 2 
t*trr.cyo lineo 16.1 y 
chloramphenicol 24.7 3 
««ylaso* 
(bacterial) , 
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,  , 2) 
Country     lai» T(M aat«rial« 

typ« memi 
U.%0'5) 
utilleti 

F«rm«ntaUon product« 
type aaount 

Number of 
compente« 

Ireland     b*rl«y 

potato«« 

raw tugar (i«p.) 

naie« (lap*) 

SaraftI      b««t aola«««« 

•«far 
oitrtti fruit 
«od ¿rap« wUBtM 

U*e rio« 
•orfihum 

WBOflt 

sugar 

Kturititt« BOlftwei 

Kalayaia   DOIMW«« 

tapie«« 

vie« 

alcoholic 
drinl« 

ethtnol 

sugar »imp« 

vinegar 

btxker'a y«a»t 

ethanol 

vinegar 

«itrio &eU 

oth&aol 5) 

8.2 

3.0 

2.9 

5.1 
1.5 
t 

1.» 

Higrrift    «•*•»*• 

ethanol 1.5 
vinegar 
ethanol 0.11 1 

fodder jreatt 1.8 1 

Ka-eltgtaaat« M 2 
soya aaue« 1* 

vinegar ft 
aloohelie    >. •wl^^^PP^^^ 

drink« 
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Country Nain 
type 

material«2'   Fermentation product^ 
amount   type 

(•.10s3) 
utilized 

amount 
of 

oornpaniei 

potatosi 

eulphite 

waste liq. 

fwttt« 

m 

oaker*» yeaet 

ethwol 

viaegor 

neomycin 

bacitracin 

ôthaiiol 

15T 

m 
mU 

fit* Hi 

r**UiUl& 

«treptonqrcin 

totr^i-c linee 

btU*r«e y* fct 

2.« 

V*l 

m 
1 

1 

1 
t 
« 

mm 
it 

m 
i 
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.3) 
Country fein mu materiali roMMiitation prow««             « 

typ«                       txmount oonpaniet 

utilised 

MOUstC'6 30 attento! 0«5 3 

«*tM W 

MM§MNi alcohol io drink« 

taker*ft >«oftt 

citric ccid 

2*1 
0*2 
0.02 

Ct«4iMl etiumol(i¿*t.) 67.5 12 

potntn— alcoholic drin** 4|D 90 

WplflPSl*' otter** yiw* 

solid 14.6 I 

fflÉMMHNI 4ri*4 
(,-«iivo) 

f«44or fOMrt 

îuitibiotioi 

0*$3 

Mi 
4«« 

1 

ç     TBPejffMJSf'^^^*^^' •»§ • 

otr«ptoiinoee 

¿fits****« «SM*M 

o«llttlo»o 

1   «p-*#Mw«rPl» $ 

at! lia iiit etteaiol * % 

t*»l*oa «*•!§• Mil 

5 (••*•! 4 

„ItTtTT- ttOAAOl (tot*l l **. 

•* 

vlnocur 
«*et«ri&l a«yiM«               } 
«cowrie «»«*«*• 1 
(hio*o) 

yeast t 
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Country Main raw materiale2' 

fitta«« 

type amount 
(+.1CT3) 
utilized 

molasses 
mwiioc 

rico 

tWMM«*« rio« 
red aciae 

Fermentation products^' 
typ® amount 

ethanol 

Mu-glutamate 
8-9 

2 

Number of 
companies 

1) 
m figure* riven oro the moit recont cnss av¿ilablü{ usually they ref ur 
to the yoars 1966 - 196?» sometimes also 196C. 

I)   t 
If créent «M iadieatod, they rofer to the relative extent of utilisation 

•f *U particular ra* ».«trial as compared to all types of ran material. 

3)    OttitBJ 

ethanol in Million litres per year 
Sutanol    ) 
acetone    }     *" «Ulion kg ( thousand tons) per year * 

ifcotio «eld   ) 

ilBWlsTSlft)     to *4UiÖli ** (**»**«* *>«•> l*r year 

Huofar as ttjt oono. in million litros 
run ) 
apygg^     J     in Million proof «in« gel. 

other aleoboUc drinks in 1006 hi. 

*•*** in Million kg. 

liquid yo*st in million 1. 

N«-glut«SKit« in million kg. 

antibiotics in 1000 hg if no standard units of notivity are used. 

I 
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3) 

4) 

5) 

penicillin in M.M.U. 

Boy sauoe in million 1. 

carbon dioxide in million kf. 

vitamin B12 in kg. 

uieymee in tons (1000 kgc) 

oonc. not indicated. 

potable alcohol 40-50° 
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1.   Offtiiic feolwntÈ mû other !feutl,a Comiowidi 
*)   tth.nol 

m*m»l for iulvotrtti nrpoNt o-. o* pro*»* ^ cheaply by chewlcal 

•J«*»»«!» tÖÄn % ionomtai*. Mtou it t» to bt 9NdttD«d oil larf acfti.. 

•W •m ***4,t 0<w»*,,y eo^r««: Hlictlier It can «et b*»t the io«4 ' 
«•M luci*!«« «y po.au, export ,.t tl* no» ,t ...» fw ti« corfoc 

t*15 ye« by I.«**«««, or by oho.ua .ynths.«. If sitine «* 
t»**rt «f»ilMio.i U ••fflcUi.tly good Wld u the noe*«,* c-ptt-1 « 
uviliUblfe ta cUuitU iluit will  INI úliViCv   ed. 

|t|£^^,   »l«wi, «nu, pofete.», eft«.**., #Ät#f «rtfuw 
•Mit liquor. 

Il mfim iHomü« {•«§«, »ft drink i«niifactur«>), íw*< 1 «il 
<OOft«ki4l 

ti    «MOM^te Krmtttatiw; .t.«^- i»^^*^ M**» ojifolfeiof 

••¥#••0 IMnilCtilMi } littit ÌtM000*4y ** «O/l* ffOOOM«   in ti* 
»•««* **eli rifletto* 1» o*m«d ^rt ^%t  # ffo*»*; «H,¿* 
finltQp«f rather üm «¿i   agria« r>r*p<uv.u<M, 

*t 

toi rl*at «mitf Mtt »uit-ba f»r 
t*t*ft*Wcttoa*,  .§ ti» im« ruttar«« hit* üc«re« ti 

^I^^^^P^F ^^^^^^HOT^P^R fot*   «tfafiHAil 

« for «thajwl 

•  1^  -**• —* 

«i 
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naflto prometa: slope 

L'oceiicor^- ex] ericuce^ required,  requires ccLidurcblc microbiological "• 

experience i articularly for ifkuiufccture control: 

qualified workers in the i-luit to carry out iterili eat ion, 

inocule tionii i.ntì truiafers 

P|fjtt flbxibjlity; relatively low; fermentation part fcuit^bl« for 

í aerobic rroce&Bes ouly, 

c) 2, 3 - Butanttcliol 

use to devfclopiflr country unlikely. 

d) Glycerol 

cui be obtained more chtaply fron sa¡<o»ifict-tiou or •flitting of f&to 

a)    krythritol, arübitol, «aßnitol 

or no uto to f tvclori»,  con-itr-*» 
Orgi-uic tmiûs, 

&)   /.cetic At id 

Vhilc industrial *xfetic ...till cai be noil«  mrt cimtplf fey ay.ithcui», a 

»nt Her C»nv/K' cut be net by ferfiie.iti.tiou. 

hfM a&t«i-tfcift¿    ne for eti.^.ol, taeluab* aivtUio* totUnol ttMlf , 

ädjt&W.   tu âOiteuiitri.tioit «j. io «te«* 1$rl o«^. l*«*at«S 

nit h mitrici te« 

^ hnrfor- ^Ijr MAMW?«? f«n»it««ftt*u «rtìa* Ito« i^rtolutii* 

i rootfct. AlcoJ*Uc **•!•§ I roo yo««t fur WUUUQJ, en it 

l&iwttei f ir^ctly if di   it VA« t lot* , roooAttrt- |» wmà 9m 

rolle bU ( «r».ut«l to control fer—i.t«n. 

EfcattJUfthllfeUlr-t   rei. tftvoiy lo«, »¡Un ttir^r» *4 •#«««•» «* 
c^ciUOi lljr «ri ptUj pfMMAMg |r»c«Ol MM «K-HU 

WW * c«tJe atM 

lif fMMtfJft* «* *•» »M*—1 i *ol«¿W «tati >y%Kr*bly §••» r-o 
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togrtwH»    Iwtlc fcoi¿ bccuru eulturr«,  strviaf a .r iViU„t«- of 
liitMtitt&l Uor*. 

[!     l«rMnUtlou pr»e#c,i courw&tiirely »ai^ rtoevery coet« 
hích el»»» ut»«! er pii.»tlc» 4« rmcemry ttuet 

^  rcMivelj leu with recarti to for* 
Mtttution; mm okmút+l «tifiti«wing oblUty in rm&mw? 
•fee», 

t9wmù%*Umi>t hit m Im t%r% «holly diffu*>nt. 
•I   Hrtyric tuta Troiani© mUm 

m m* for ¿«wiping country 
d)   Citric ^id 

i» MKNti, iWclyr mterUU 
tmltm m lcrtiliMi- 

iiffi««Ut 

•tfcj««t t» *.Hi.tita, b«t M all f*r- 
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t*&Gte&fi>.n,  «xaaricp«, re uircci:  roli.bit   erkort to maintain cuiturus, 

prop-re iuocul-, curry out ¡¿terilii,. Uo; , iaocultttione 
tue   tj ; aef cr*. 

PI» lit flexibility.  root| euiWblt for other aerobic ferme» *fttioiiB. 

J*    NiftCbll<^iâous tííinplt  -itì c^rbohyár. te compounds 

a) liihy4r©*y«c«t©itc, Itorboits of h*ir¿iy a»iy uct in tevtlopinf: country; 

vittjain-C (derived froa aorbosy) 6l*ottld be ^ViiUbl© in sufficient 

Ottenuti«» tu ieveiopinc couritritt* (rv iüly trofici with uMfelly Ikrgo 
«upply of fruits). 

b) Fructoif .    Iroductiou ol '.Lit ricy toi,  jtutti ietf f»r ivrtwttrU 

»olutio-ifc tor intr--.vv.ieur. iafu§ia*i of «hock putt«»*»; relatively small 
motttit« uc«;**:, 

feu lfr"**flr1r    &ucr«i»ct i<   ii.itol,  CI  rcli 
4«    Microbial inotoUeide* 

i-reductio« iéot i%eot,wt***Ä un toe ti if ft cult to «p^lf product at ti* 
ri^tit tin*. 

*• imliàltii fl urti ì vi^XL^j. 
Uoc«; fjitibiotic», ictivt »actly ^mi^t ¡gum vooiti*. KcUrit-, 

MM Jftcriuli:    U-ctoet, c»ra sten   1 <,vw>r ot f«tMt nett* 

îroc«t*    aerobic, full- uoo(tio 

Ucfcwioo^imculty/Aval Utility:    t^ch.ioloey < fcU. lUUd «tf >*bU*bU| 

eow»iti«i«ifcit IfcovUif c w* <*|*rl**iM re^uirtd. 

OO*KOI,UI   act lire t'oiivttlvoe fra,, Unie ill In «*Jt ot o»i*4«od eheaUJtU* 

ma «miy ^tietlly. 

fce*oi   uttibiotie« (ttifS« it«**) 

•"» •**!**•** •»» «M« at&t* puni flta^f JMM .itmotf «MI vt«*? H***** 
•*f ruh, •unoti,, 

fugftHH otrofeic, fully tMptü 

»U«y-*iff ioUty/AvMUWlltyt    Uct»i»U«j itfetUolMl «t* ** iUHe 

* flMt Û0CÏ of ìIIIO>ìIMìUI mai «SMMrioaao 

. 



- 45- 

7*  B1>sf^Y4ff 
Use«;   pood «ftd fö©d »upplirnwnt 
Mmie TU» material« 

*o«droti   $rmmá Until« and panerete dig*** of «.luti^ mÌMM 0P 

»tier«»«, ascino - ©rltie»! ingr«di«nt 
Pro*«**    Aerobic proche rive. Li*»* yi,^ fully luM^ie or^Uen 
»<«lil.olofH)tffluttlty/âvUlabUlty   totk« 4im#tüt» I«ite0l^ a«*u>l* 

§« ig^im 
V—t   Food «ad fc«d n«|>pl««tnt (uW*4in€ of mmi^U ptvUin) 
BMio rt» «»Uriel«., ow****,^ UWOM; M«U«, C#« a.op itf^r. 
rrooe».: aerobic; fullj   septic 
tooteol^jNJimeuUyA^iltòiuty,    :í#l #lw4lf ^^ 

«•««•«Ui   Coititi«, by eb«^oa .ynth.,1. to ltls% to d««!»^ 
'*  V'^IHlHlli'lff 

«•••i   FUvowrittf ir««* 
!*•*• ra« «Utriolii   ocr«l9ir.u •omtm 
ïrwotoi MrobUi felly »»«t**« 

«v&itefcl«« 

«t 

f       fiCtTttf til    aartMl :      tnnfcthtj.n 

1   OoojpotiUou |p nhtnic, 1 «yn«u«is la If «*i*««et¡>t 

^_ •••••*• ** *»i«PÜiof fully aott^i«. 
'•••••iOOjNbiff ' t ^ty/fe VAiUfellitk 1    iMfrMitii,, COt. MUltwdt  OM^^fi„ly 
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% 

12. EiiftyrofeB 

fttoMbcry ferm^tüUon uroóucto if starchy material to be f*r*c«ttd| 
% frWftlg» bran of vferiouB er«»»*, istcrch, potatoes 
lUKttKtít« »«» (from torai»), or «ycoliu» 

i In dcv«lo¡ iiiç coirota« osylbsc uotd in suoolMirifie<.Uott of 
•trroliy MLtc*lt4s fer olo«l»Ue i^r «mfe-Uss ig beot produo«d on 
loot« eeiid cultures on brun. 

•ftMfr^y»9|i roquire« careful control i» inoculi» preparation. 

Submerge procese mor« diffioult, is usually uto* for 
produetiot* of i«ylo«ltie«fltt£M. 

ttlUlnllAUk-    »«»• ï-rtioulij-ly au«, to «Mill «iu r«<,uirtNÎ. 
öttor «n*y>*s usually not attr^U* for ütveiojing countries. 

Atfobic propastas» 
Antibiotics 
tits*in«s 

eliconio mm 

Citric oei4 
Usorioi>t (for m# $t) 

hiimtol 

Ustic «su 

«H, 1 If (bgr ftiMrooio baetsrU 

) 

Ï 
) 

f*ssi»U. 
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VI   fe. 

à. 
HiC-tl*». for ^bership ou ti, UKI*o ^i|wy ^ 

0)   **.,. of tu workine eroup (tee àmmtei% 

U)   »t, ârthur Murray 

"l«l u'•c^o^ll"fl',ld• Ch**hir* 
(J)    fcr, Zclenek Pfc^cl 

J«iartii»nt of Technical BiofaHiii*« 
C^h0.1pvak ¿cade«; tf £^*f ^ 

ïr*0iû 4 - Krc 
Cí*C¡ Cfcic^í u 

U)    : roí. t . Xtrui 

A.ÏAÏJ 

&«*6rt*«itt of Bfttelttit*«iy 

t*ltt* ilei«! 

********* *f «UiuU 

'* ig-*.**» ft^^ 

Wf    "^W^» iettai ^imgr 

ÍA   gli* Hwrtchi ¿ito* 

wHfePTBÉI 
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Ç 10)      iTOf.   j.   luiCiieB-î'iwiQfUiii 
Jîi*»i-1f 
Mfciioo, ,L'.K 
K.MC0 

(11) ht, I/*vi<î I«r tauri 
Collfct'fc of * hwrm^oy 
tjniwfcity of    taeonsi« 

tÜtá 

(12) ¡ rof. i>r. K,G. Lchlcftl 
liictitut f**r tlih.ro iolo, ie 
Ofttiiêiftti 
i   MM I '.ÎV'Uf ,T r*; «ANY 

(1J)    . roi»    r, î ,  ..;. ,,a 
f#6t:<jHfccUit flir   oi*nttlar>)ioi«f Uehc Foi 

W&Sm ÄLKP11C CT "..iii^Tf 

^^^p ^H^^BP^B^" ^^^^^^HPiB    W^WAI^îMIF    **^TB|   ^^^WP jp^BBF^^^Wff^S^W^^ j|     W •"•^^j 

0) 

(i) 

Cil 

(4) 

<$) 

i«»Ut«t* for inUUvtlc« M| 

CÄCHttUJlUiU 

Up«?t«toit of tw>huxc6l lilorvfeloloe? 

i rafe 4 • * re 

ftgtllratefe Q.ra.b»E, 
N«Mii4t*r Ik rUtaf •§*•!• 4§ 
1110 1 Uu 
AU.fi.!¿ 

**M«U« Newial latiti*** 

Ctlwttbufe, Ohio 
tu 

BW Tfeltfì aVVllVM 
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(75     AnUMoUo» »«»weh Institut» 
Wa renna 

fi)    AiMfai«» iMeúreh institut« f«r Aatibiotic« 
«©•©•©ti 

(il    friwnch «M« «*,»,* 

|*t|   luttât«*« a i «guet» 

<«) 

<*) 

OU 

I Wlfl^^^ 

fi? 

(t5)  fl-fci^ 

t 
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(1Î)    fh*. Della Cloth end (,U»M\¿ Milli  CoM ltd« 
Lu ;.r :ui'   *i<,ohoi iivifaior, 
L   A., i ita  ' LA.-jr. 
•Ìli-...<'' vi. lun 

'v  Le h i 
t'A. 

(ÎÊ)   ¿Il In i    : í-.tilUj'í, ¿Bpocibilon 
h*V/ Conj.t u,'l.t Cireur» 

l UA 

|tf)    i or then* lítiHí-aUor. »icwar^h tu4 lt*v%%$$tm% ftiVtHofe 
"..*• !•• : ••' •".'• -.t oi ¿¿Tiíultun 
UM9 Uiavt rtaty Av^.u«. 

lUtuC-l« 
t«« 

(ît»)   fite Bmifeh Ch* «iota Plutjt rAftufticturai*« ¿oftocUUen 
MI taff «§& §£t+«t 

Vickerc lion**.- 

altìcci 

Ctî)   The tmmi Co, 1Mb 
56 tfoiM&utt 
City Hocd 

»i £#C«t 







I w^^H^  (PI    (M»*W   M^^vl 

[ UfifciUcy 
VM WNMi foc 

•f tt» pt§M to tfct «icrof leto 
^•^ w&m MI ^p w *•• gnn^mr 
• «VW tlMVfll tlM fcttt  »MlifcU 
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(24)   Ufhtnin Kiw ltd. 

fctockport 

(16)   §a*?r¿ Unt ani Ce, i«, 
Ut»», at#fo*iafeif* 

ftT)   UUoit itttomtion Ltd, 

• i'.IMO 

Cü)   *******"» Uolf« Ltd. 

<»)   H»t*l »reptil«« 
T4 half w«? 

(30)   A.F.Î. IM. 

(31)  lÉlflM - IMA JMHtittMtt 

(J2)   »iam Bartltty Uft# 

»jfh—K>*1 SKCìBWIB« laviti* 



• sa- 

il  e iy.Mr 

A. 
11* experte which ,re r,eut out to the ¿«vclopiat countries will :*.te 

6 c. wiui ^ßmmmmtei ot the ueudB for tr.iiai;v, »hen ¿articular côu- 

eidWfttioo should be , iven also te tì*e traini^ needs at lover (technician, 

crr-fttawi) leviti*    It is alt© felt ti^ii tie taehnolottiet© ¿uni fcnei»«ers 

who »y b© involved U setting up tic plant a.4 operating it should 

rwilly h&iw» pri.ctieul «iipericoce in this field* 

fk%» Werkiuc Qroup ffcele th&i th«.L'w&reat«e<î availability of trained 

*  t«r»ofU!cl ©*er th*¡ ioat tern io a coüdition sine qua non. 

1«   Mettais 
* «Ow* of th« i Tìamry nethoâi of tr. luinr ie ©n t:.e jote training »Mit 

Ite esntr^ctor 1» setti«,- iji th« |4orit§ a*4 operati**** thtm sebone ©WW 

tit s¡,«cif iei perio* of tlas'i tl» eonttv-ctAr ibmuC 1» r«**easibls 

for this. 

Coueitítria/- tlat ftnsmtstlen toelm©!©^ it a pood USSM of iatrc&Mlnf 

imluitrializ tion nt may elfftrout levait, ti» oxistini: ferosatetion 

sltmts tu iti tho»fc u««ly ereetert ahould jwrtdfc eitiati« facilities fer 

trminiiic t«ci»iciûns awì or«ftia»ìì which wouM then treble tiis» to 

MOW eat to ether industrio».    Iß other aisoa H* «misti »e industry 

wy be of a different Utdt swell aft ms» refineries fro« where nmy 

tfcea eoa* traiaod p*rs©4*iwl for the first feim.t&tio» plants ** veil 

t* for otter iivi strict,   la t*ct a tvmmUtim plant jsogr be set up 

«ilk cuci lurpoocs or nw&i iwpMMi» i» mimi, when p*raenael it bein#- 

traila fer Od» type of ftrnn.iti.tion product «Ml« the production 1« 

*-;oing on for another* 
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fi  A, 

It i« ««phütned that the academic pereone ehouH ht *> practical 
•Xparienc« of the work in a plant and should never find it beneath 
their dimity to uhoM tiw technical etaff Hon it should he done. 

It it reoeenostéed thut œilî»0 should ocek co-operatioa kith other 
tfMelM of the Unittd notion« ff-wilj «lio are already operating 
•wet troiniu« «ehem«.   UtïI2»0 «hould «1M atek co-operation with 
tth» afenoiee in various eowtriee «uch ta Britiah Council who 
ala« opernte trrii)in$ Beheaes on various levels.   WtW should 
fwthemore aaak co-cperrtion with a variety of research and de- 
velop««* t institutee located ííí various countries. 

mjW§ ffl MfTIff 

0    â few ragionai statura col lac ti oca should ha eatabliehed which 
mete be Mure«« of esltu*«*, culture information «ad technical 
«parti««.    these ehould ha 1 oc .tad mut to a fomentation plant 
«f a University doing applied fermentano« research,   fetsi* 
»xafesr* «hould ha fivailftbl« f©*   ierohiolo^ieol trouble shooting 
is th» »Santa in their region.    These centre« mk^Lt ova« ««ppi 
Inocula* to ritinte in the region.   Hera aleo would ho a good placa 
ts train Uchniciana in routine production control, technique« 
(detenaiwition of pH, product ot ability, ato).   Train i a« would 
%t n« sort, than one yew,   1 robobly the ouly cuntree actually 
asedad souOd he in lud it, Central Africo., the Kiddle kaat, ¿forth 
africa and Louth Aaarior. 

È)    ft» Lection on Culture CsUoeti«»« of the International a.oociation 
•f RiorohioloÉioal ¿Miotics invitee th« ¡Anticipation of intet« 
8êtia»ol «comcioo, «** m Rut, in it« pro^asMM.    It would ml«« 

*•!«©•» au^estion« fron euch organisation« «A to asan« fcy which 
it «Ì4ht «M «ciance «ad technology in develo*inc countries* 
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i icKlft i 

09>OD»10tOO 

10t<»-tO»45 

ftrMk 

11130-121» 

14l30-15iOO 

f$i06»Y5tje 

Break 

16tOO-1éi30 

1éiJÔ*1Tf©0 

¡.e£lttr:.Uaa of yaartieinait* aM obstrvtr» 
DiBtritnition of (documenti 

íormal opt.BÍ»g oí tb© fnuetinf 
tlection of Chairman, Vico^íkiriKw ana 
Rapporteur 
Adoption ©f Agenda 

lnU«luetof? K««ark* 
tttll^LTAp 

A talk en the Attfttrlüi Fermentation 
Xnt'ufttry and ^nehnoldgy 

ft Pm^ Lumia 

M%%wmm LtMtOB 

Fermentation and Warte I isposai 

P.A. Stwveus MlP.MMff 

Iiiscuetion on aoove pép§r 

A tulk m "Biological Treatment of i.iurtM 
fren Antibiotic ana fcelatwi Iiidustrie»" 

k«£. Ijcnrar IIIU 

Manufacture ef Induutrinl Chemicals by 
FenwntGtíon: Industrial Alceholf Orruiic 
&olvcnts («jeton«, butnnol, clycerol)| Orfûnlc 
Acide (acetic acid, citric acia), Kicrobial 
Insecticides, etc« 

ft fewrr FM 
l^itcuEBion on above paper 
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09§JO»1ÖiCO 

10:00-io»30 

Drwk 

11«00-1It30 

U.OO-14130 

14i30-l5iOC 

15tjft.l6,00 

16iOO-16i30 

16i30-1TiOO 

10i00»f0t30 

tOi50-UtOO 

Meruit Lacatón 

fcatrttional àuprl#B»ïitti fitamins, Aniño 
¿eiâ*9 îa»rt flavouring ¿gait« 

&i«cn»aiot* on above paper 

Ffcrswatiitioii Pvmmm» cmj-loyed ta the 
Immic«aticfti I«iu«t;-iei and ti»** lcouo«ic 

iiKtttwi«! m afe©*© 
UKOAhf 

pefwr 

Werobial Ir©d«e*4«i ef Therafwutic .gente 

1*JSIÜ& C,;¿BA 
iiteMsion en above r«¡*t 

I*fcrtettc and Un««e „oj^cts «f Im1 ut tr lui 
rtrattutation 

¿iJiXEü& ^mà 
Mmvmtmt m abov« 

TechDolcgy ia k**#i©j>üie Cotmtrits 

Ftmeiitutlan 

iiM«M*en os above 

à t^ìk m «0m 9f Muoiati«» *» ito Cattle 
""~~~* »f Indu, trlul 

Itti Lflfg 
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11ïOO-1l!30 

t1$3Ô-12îOO 

14:00-14:30 

14:30-15:00 

15îOCU15J10 

Break 

15:30-16:00 

16:00-16:30 

1ét3©-1îi<* 

09:30-10ICO 

10:00-10:30 

Brtak 

Hi00-i?ioc 

14:30-17:30 

Problems of Culture Improvement in 
Industrial îîicrobiology .   

C.î. Cftlam m 

liBCUBBion on above paper 

Afternoon Session 

I'trmentation î lunt and Equipment 

kib JSÈSBJ. .&• ¡M. 
I/iscu&bion on above ¡aper 

á talk on "¿ntibiotle Formentetion»; 
Problem« ih '¿r^nalctiô« oí laboratory and 
Hlot Seálc lieculte to l-rgo Leale Practise* 

»fetal Recovery fro» low-grade ©ret, Sulrhur 
kecovory from Öyp§a§B 

¿,y. »«efc yz± 
Discuatiioh on ¿bove paper 

€kn*ral ui*cu»eion:    Technologie«! and Training 
ic®ö& of »evelepifiß Couatrioil 

Use of   .ater-Insoluble Engyn«* ¡Derivative» 
in Synthesis aid Separation 

U Goldstein ÌSàèSk 
Discussion on above paper 

General discussion on conclusions, specific 
trolle«» arising from sessioa, «¿option of 
procedure for the. preparation of the Export 
Working Group l.eport, report of the 
liapporteur, etc. 

|f »porteur: Jti Meyrath      kWaik   . 

itftornuon Cession   • 

Fiant vi&rt: Fermentation plante ©f the 
Tcr«íini¿*te ¡Umtncr Karkhof*selw¡ Presebef© 
Fabriken, 6immerin£cr Bauptstraise 101, Vienna« 
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14:06-17(00 

Hgrnin£ Session 

Préparât ion of rocoBraendatione for the report 

idoptio.1 of rcoowfcndaUon, closing of meeting. 

eäHtilLR 

tassili 
ftNrtP » Joy f, Beck 

1". C.T. Caio« 

**•>*• Skwr L. 0c4sat j*# 

lb** leo» Goldstein 

Professor of Microbiology 
fcepurtment of Bacteriology 
Driçham Young University 
Provo, Utah 64601 
VU 

Kierotoiologiit 
Antibiotic« Procese Section 
Pharmaceuticals Mvision 
Imperial Chemical Industries Limited 
Alderly Park 
Kacclesfield, Che&hire 
¿«gland 

Jepurtmeut of Chemical UifiMerfc«  '" 
Columbia University in hew York 
Non York, I: .T. 10027 
UU 

Resoarch Associate 
Utpartroeut of Biophysies 
\ feisraann Institute of Ëcienae 
liehovoth 
Israel 
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ÌIT, Clifford '.;. Bfe&Mltine Chief 
Fermtmtation Laboratory 
y ort he ni Ke¿'ional i.e*eareh Laboratory 
1815, líorth University Street 
¡ecria, Illinois 61604 
UfiA 

Dr. Iotvfcn ilorvath 

lit, Using T. Iittang 

Prof. Dr. J, Keyrath 

Mr« PU. utevens 

Kr. Claude ••«ina 

ftr. f» kapisr 

director 
besseren ì'er'teatatio» Liviaion 
hescarch Institute lor I'lK*nwc«tttiettl Ch«ffli»try 
Ssabo*.sâghcreosok U.47-49 
Budapest 4 
îîun§ary 

Director 
Biological Lcionct!» 
International Hiñerais 
iibertyvill 
Illinois 600*6 
USA 

..mi Cheaioiil Corw 

forstend 
Hochschule ftLr Bodenkultur 
1l6á Vienna 
Hichaoleretratíio 25 
i.uetria 

Sanitary Engineer 
bastes Lioposal 
World Health Orr^nization 
Avenus Appia 1211 
Genova 27 
Switeerlcjid 

Associate Director of Iitisearch 
Head of Microbiology Deportment 
Ayerst Laboratories 
«ontrealT P;e. Dox-6115 
Canada 

UniversitHtsdozont 
Institut für Biochemie und Biotechnologie 

J>cr Technischen Hochschule Ituttßart 
Aeenborgstrasse 14 
7000 Stuttgart 
Federal hepublie of Germany 
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tot***» 
Prof, I*. Phil, s, Bancher 

Wl»# ¡Bf« I^r. fcichord Bruiuier 

Kr. Y.K. Kiillk 

Dr. fi.M. Martin 

Mr. 0. ftelland 

Ur, 1. Mukherjce 

Dr. M.Ä.L. Iyengar 

Prof. Dr, WUlw** Oberili! 

î?* **** Botanik» technische Ptikrosfcopi« 
und Orgenische fcohafcofflehr© an der 
ïochninchen Kochechul« in Wie» 

Cotreidtmarkt 9 
1060 Vienna, Austria 

Hochfechul; rofetßor 
BiebcseteraccBDc 16 
1CT° Vienna, Austria 

Plant Luperintendent 
liüurala Sugí.r ì.orke 
X>uurt~la 
Indis 

Division of Biology 
rational Research Council of Canada 
Ottawa 7 
Canada 

l.'wld Health Orgioiiiiition Liaison 
Office in Vienna 

o/o Intern« tional Atomic Sn«rgy Agency 
KMmtn«r King 11 
A-101C Vienna, Austria 

Tadii tion Tiioloey Lection 
International atomic Lnergy Agonoy 
Kärntner lung 11 
A-1010 Vienna, Austria 

Chief Chemist 
¿lerabic Chemical lories 
^oroda 
India ••:-• -•• :^-- <—~ • • 

Institute for Biochemical Technology and 
Microbiology 

Technische Hochschule 
Cetroidesferkt 9 
1060 Vienna, Austria 
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tir. riffl 

Nr. £• Lt-vid rosai» 

Nr. Günther bolt 

Sip.Ing, E. Urboii 

ir. Gerald t.erd 

Mr. Herbert Wuttei 

• clv. ;   . ..>'  t it 
Vienna 1 
Pc.rk King  12 

c/o Lmba«8y of Cuba 
Eitcilberg&ré'fisse ?A 
1130 Vienna, Austria 

VogtlbuscL 
Geselltest M.B.H 
Mrutuer Karkhofrfc^esc 4O 
1110 Vitrea 
Austria 

Technical Manner 
Vereinigte Üuutner liarkhof *sche fress-hsfs 
Fabrii^n 

¿ii,Uiier infer Haupt et rdBee 101 
Vienna 
Austria 

Joint ìAO/VM Division of Atonic ìmtgy in 
Food uno1 Agriculture 

International atonic Energy Agency 
FHrotusr Rine 11 
â-1010 Vienna 
¿ustria 

Vogeibußcb 
GeBcllecheft K.B.H 
Mcutner Karkhof-guese 40 
1110 Vienna 
Austria 

Mr. W.A, Caldwell 

Mr. e, I. Chiang 

Chief, Buie Chemicals, Pharmaceuticals and 
Buildin§ îtaterials Incastri«« Section 

Industrial Technology Division 

Industrial Development Offioer 
Basic Che»icals, Pharmaceuticals and 
Building Materials Industries Section 

Industrial Technology Division 
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Appendix III 

list of vocunrent» 

OArO.50/1 FWm« Of Cï.MVhL Ift-I.OK.KBT Iî  X¡:i.tóTl:IAL 
WWC.^/1 Swtrr 13CÌ.0SXC10CT 

- Br. C.T, Cala« (Microbiologist, Pharmaceutical« 
Taviiion, Imperial Cheaicrl Industrie» limited, 
Alóerly Park, Macclesfield, Chethire, England.) 

)   5$°^2        ,       .   mAiiicmm FLOT tc-ow?^ OWL, %wm% 
{    U>/¥Q.y>/2 Summary MXOVIIY FIOM cmCM 

- fret» Jay V, Beck (Profttcor of Microbiology, 

Ì 

î/epartaient of Bficteriolear, Uriçham Yorag 
ÜRiveraity, Prow, Utah 64661, U.S.A.) 

H^S#SÍ! . «¡inîHMài EOI m.íu-mf nui INS, AHXüO ACIBS, ..«* 
XB/WÏ.50/1 Cuwary fUTOUKC /.CD'Tt 

- I*. H.Î. Kwag (Director, Biologica Lcifc»e«t, 
Interiwtietjal Kinert4a nnd Chemical Corp,, 
Uocrtyvill*, Illinois 60048, Ü.&.A.) 

E>/**G«$e/4 lUA^TAUOl !:UKTL hVlt L+Vimt* 
ID/,i0.S>/4 Lumaary » pref. ¡¿i,»»,. i, o^ti| Jr,    (Chairman/Professor, 

^•partncnt of Chemical In^iiieeriiig, Columbi«, 
0aiirer«ity lu ì en York, i;è« York,    .Y. t0O2î, USA) 

H*/»I0.5©/5 iiaawy A» Ud'AUWCr 
- Mr. L. Qold©t«iij (hct.6r.rch Associate, Impartant 

©f Biophysics, heismana Inctitute of ¿cieno*. 
Iichovoth, ltrael) 

ID/WO.50/6 &uimry «C*ôms* VlUm iOT) THUIt ACM; XK ratfetittttOl 
• to. C»ï.. Bfti.MltiM (Chisf, f»ni»tttÄtiOtt Laboratory, 

Kerthers Regional Research Laboratory, I615 I orth 
taiversity street, Peoria, Illinois 6t©04, CSA) 
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Symbol lUe 

It/ C.5O/7 Lumary 

Il/,.G.fjO/6 fcuamary 

IL/i.G.^0/9 ¿unroary 

B>/WG.5O/10 luwiary 

»/WJ.50/11 

H)/i*G.50/l2 

&/WG.50/13 

m/m.^/u 

- Ar, C. Vez ina («feèociate liroctor of ¡ieeer.rch, 
IK id  of Kicrobiolopy ttpartBU-iit, Ayertt   % 

Lroor&toriic, P.O. Box-6115» Montreal, C¿*i»«'a 

KUk.¡.;Ti'.iO' ROC „.¿s ì.:;IOYU» li: iiffi rmHtcyuncAl 
UMlVÁllZ ¿i<5 Tlilh icctoíic AíUCTS 
- Br. !• Horvcth (Director, kesearch Fermentarlo» 

Division, heseareh Institut« lor FharnucfcUtie&i 
ChMiiatry, Lcabadtûfhc-.rcotok Ü.47-49, Buôapett 49 
lìm ary) 

- P.A. àtevtNS (tanitary Engineer, écarte Disposai, 
world Health Àrea*"* i «at ion, ¿venue /,ppi» 1211» 
fitueva 2ît Cuttgerluît') 

»fcKOÎÎIC <.ID }I' .MC ^MÄ C* XKHmUl 

- Prof, î<r. J. Mtyrath ( Vorstelle!, Hochschule fttr 
Bodenkultur, 11ÍC Vittima, Mieh&tlerfitr&sst 2$, 
¿«stria) 

riCRUKME Ol'    CMC 

FLOVXblGUt LUT OF I *.¡;T1CI1 ¿LR. 

IfclA&ttJU C&lIICiLSt 01Ä IC &GLVLtiTfcf 
OriLMC ¿CÏU; ¡Ili.CH¿A.*0& PMLOCS&t 
iacimui ii.-u¿cncw£ 
- bos» Lr. Fritz   agner (Gesellschaft tir 

Kolekularoioleeische Forschung, Abt. Biotechnikum 
£ 3301 ¿tfekheim, Nüsohttroder Weg 1, Ffeder&l 
KepubUc of Germany) 

f!.oviuctù.L 11 bï or ì-cciiaa:» 






