
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


; 

• 

IC'DICTED 

'fOll FEED.ADDITIVES noDUCTIOR 

DP/llDll/16/00l/11-51 

llllGOLIA 

DP/ID/SER.J\11008 
17 llay 1988 
EllCLISB 

Tec:lmical report: Pr!paratory aasiscaace * 

Prepared for the Govern.eat of lloagolia 
by the United 8atioas Industrial Development Organisation, 

actlag as becutiag Agency for the 
United 8atioas De'ftlopmeDt Progr-

lased oa die .,rk of Zdea5k ieweek, 
t::spert la llicrobial feEmeatatioa teclmolOJY 

•ckstoppiag Officer: B. ~lat, •ro-N ... ladastries Braacla 

United 8atioas ladastrial Devel..,...at Orpaisation 
Yi .... 

* Tbis doc:.-.nt has hen reproduced without formal editing • 

V.88-24843 



- 2 -

"TABLE OF CONTENTS 

Page 

I. Introduction 4 

II. Recoamendation 5 

III. Development and I...ediate Objectives ••••••••••• 6 

IV. Activities and Outputs 7 . ....................... . 

v. Utilization of Results 11 

YI. Conclusions . .. •.• .............................. . 12 

VII. Annexes 

Annex I (Preparatory Assistance Budget Covering 

UllDP Contribution) •••••••••••••••••••• 

Annex II (Counterpart Staff involved in the Proj. 

I•;>le•ntation) 

Annex III (Recent Reviews Dealing with Microbial 

Amino Acid Production) •••••••••••••• 

Annex IV (Govt Inputs-Equipments during Preliminary 

Work relating to Project Implementation) 

Annex V (Reprints of papers on R&9 in microbial 

technology offered by the consultant) •• 

Annex VI (Some Publications of Personnel in Charge 

13 

14 

15 

16 

. 17 

of the Project lmrlementation) •••••••• 18 

Annex VII (List ot Equipments and Chemicals required 

for the elabc ·aUon of a technology for 

feed additive production) •••••••••••• 19 

Annex VIII (Training Progra11111e for the N~tional 

Fellowships) •••••••••••••••••••••••• 22 

Annex IX (List of persons met) .................. 23 

Annex X (Revised Draft Project Document)......... 24 

:. 



: 

.-

- ) -

Explanatory note 

During the period \)f mission 3, 60 Tughriks were 
equal to 1,00 USD. 

--~ 
( Al-stract . 

·-,...___ ~ration of a ~ecbnology for Peed Additive PI.oduction" 

KON/86/008/11-51/J1)103 
~he objectives of the mission (~arch 22 - ~ay J, 1988) 

were fulfilled in close cooperatit1n with UHIDO (Vienna), 
the IJ!stitute of ~iotechnology of the Mongolian Academy 
o:f Sciences (HAS) and the URDP Office in Ul.an Bator. 

The Government Implementing Agency for the project 
is the newly established Institute of Biotechnology liAS. 

Its Section of ~icrobiology will be directly in charge 
of the project implementation; 

An assessment of infrastructure of the Institute of 
Biotecl:mology liAS, staff end needs for ·t~chnical co-ope­
ration/assistance was made and is presented. 

:i!he experimental results of the $ection of i.iicro bio­
logy were evaluated, pnrticularly those of le.bore.tori.es 
of micro:t?ial 11Qthesis engaged with production of y~a~_:!;_ 

biomass, lysine and other e.mino acids. 
Urgent equipraen t end C!._he_rnical requirements were cpe­

cif ied as well as a training pro~ramme for three national 
fellowships~(four months each) in the ~ield of microbial ---
~thesis, fermentation technoloBY and tec!1nical micro-

~ -------. 
biology. 

A Draft Project Document L:o1v and the :t:"'il1al Tech­
nical Report were !ormulated. 

Special emp!lasis of the :?Toject is on setting up 
microbial manufact1ire of f~er additives, particularly 
lysine and microbial biomass. 
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Procurement of sophisticated f ermentors under pre­
paratory assistance ( 10 1) and under the project ( 100 1) 

becomes priority objective. 
The up-to-date scientific information and the parti­

cipation in the international R and D of mic:t"f>bial tech­
nology are utmost desirable. 

For the implementa'tion Qf the project financial 
support by the Government and exte·m.al sources is 
needed. 

I. IN~RODUCTION 

Mongolia is predominantly agricultural country. 
Livestock production constitutes the me.in proportion of the 
agriculture output and is largely based on a nomadic wav 
of life of the rural population. The number of animals in 

the country (cattle. yaks, camels, horses, sheep. goa~s) 
per capita of the population is one of tae highest in the 
world. The animals are mainly used for meat and milk ~ro­
duction. 

Due to the rapid growth of t.;one;olian po.pulation and 
increasing need to provide raw materials for light s.nd food 
industries, modernization of netional agriculture becomes a 

crucial target of the national economy. One oi the mejor 
conditions for raising the livestock output and for increa­
sinc the productivii.y of the cattle is ti1e provision of 
enriched animal feed and feed additives. At present the -- --·---
lack of protei1 additives to animal feed is estimated a~ 
around Joo.ooo tons per year. 

The most economic way to produce feed a~~itives, 
such as single cell proteins, amino acids, feed antibio­
tics and vitamins, is the devclopme;.1t o:r microbial industry. 
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feasibility studies for este.blishing such an industry in 

~ongolia are under eleboration. 
Strengthening and further development of the sci~n­

tific and technical research as well as practical appli­
cation of know-how in the agricultural sector fall among 
priority objectives of the Hetional Plan for Economic and 
Social Development of the countr-3. 

Considering that biotechnology in Mongolia is presently 
at a very early stage of development and that it offers 
considerable potential for the development of fodder pro­
teins and feed additives, initiation of a project in the 
field of microbial technology is fully justified. 

It is envisaged· that filIDP will assist the llongolian 
Academy of Sciences in the developnent of research progrenmes, 
improvement of laboretory facilities and in the advanced 
training of highly qualified cadres. 

For the above mentioned reason the Draft Project Do­
cument k-ON/ "Elaboration of a Technology for Feed Ad­
ditive Production" was formulated within this preparatory 
assistance. 

The project will start activities in July 1988. 
The Uln>P contribution to the project is supposed 

to be USD 200,000 and the Government contribution 
2,325,000 Tughriks. 

The preparatory assistance budget covers USD 70,000 
{Ul;DP contribut~on·,.Annex I) and 2.5a9,ooo Tughriks {Go­
vernment co~tribution). 

II. RECOMMEBDATION 

It is vitally important that ~ongolia should have its 
own pool of _!e:rmentatio~ specialists who are fully conver­
sant with the problems of the country and skilled in using 
the ~omestic resources. For this very reason facilities 
and mechanisms for training such persons should be a prime 
concern of the project. 

Following difficulties encowitered in tne course of 
the mission deserve ·outst~ding attention: 

• 
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Procurement of two sophisticated fermentors (10 1 volume 
under preparatory assistance, 100 1 volwne under project). 

- Advenced training in microbiology, biochemistry and fer­

mentation biotechnology. 

- Transfer of up-to-date scientific information. 

Participation in the international. R and D of micro­

bial technology is an essential concern. 

The national R and D capacity in microbial technology 
would be improved by the establishment of a national net­
work of the respective :research institutes and laboratories. 
In this developnent the Institut~ of 3iotecinology l&AS 

could function as the nein catalyst end key-coordinator. 

The scientists in the field of microbial technology 
should play a role alongside professional economists, 
planners and technologists as equal end valued partners 

in building up their nation. 

Por the implementation of the respective activities 
financial support by the Government and external sources 

is needed. 

III. DEVELOFt:EtT AllD ~DIATE OBJECTIVES 

Project MOR/ to which the preparatory a$sistance 

is related is to assist the Government in setting up a mi­
crobial manufacture of fodder additives for cattle breeding. 

The first Draft rroject Docwnent for aGsistance 
with the selection of appropri,ate technologies for experi­
mental production of fodder additives by microbial synthesis 
and their scaling-up was prepared with the consultation of 
UNIDO and Ul~?;SCC experts a:1d uubmitted to UllDP :in April 1987. 
The preparatory assistance was formulated as a consequence 

of UNDP's appraisal of the requent. 
The immediate objectives Jf the prepa.r1JtOI".f assista."lce 

are: 
to make an assessment of ~.nfrastructure, stef'f and 

:. 
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needs for t::chnical co-ope.r;.~tion/assistance; 

- to conduct the preliminar;t work relating to the pro­
ject implementation, i.e. in relation to microbiel 
strains and nutrient meQia for development oi micro­
bial teclmology; 

. 
- to assist in determining equipment requirements and 

prepering equipment specification; 

to. a::;sist in the preparation of a tr2.ining progrmillle 
for the nations.I fellowships ·in the field of microbi~l 
synthesis, ·fErraentation t:::cimology 21Hi tec~mical micro­
biology; 

- to formulate the draft project document containing 
project objectivee, outputs, activities, the project 
inputs (Ul~D:F, Govt) and other elements of the. project. 

- The consultant will also be expected to prepare a fL'lal 
technical report, setting out all findings of his mission 
and recor.mendations to ·i;he Govern,-:ient on t!J.e follow-up 
actions which might be teken. 

IV. ACTIVITIES AND OUTPUTS 

Assessment ·of the Infrastructure 

The Government Implementinz .Agency for the project 
is the Institute of Biotechnology MAS, actin8 on behalf 
of the ~ongolian Academy of Scienceb. Since 1 January 
1988 the Institute is located in a new building in Ulan 
Bator. It consists of four sections: microbiology, 
molecular eenctics, cell engineering, and biophysic~. 

The Institute elaborates biotechnology R and D 
projects within the Academy of f>ciences. I 1. employs 
~round 50 professional, sub-professional administrative 
and tccimical staff. Research and development activities 
are supported by the Academ~ of ~ciences. 

Section of filic1'0iJiolo8'Yi which vd.11 be directly 
in charge of the project implementation (Annex II), 
deals mainly with coil microbiology, microbial bioche­
mistry and physiology, and micrc .;ial i;ynthe &E.s. 

In tv~.;.ition to ·"he Institute of Biotechnology f.Js.!;, 

the InRti ti.rte of Chcmist17 MAS act:f.vely participat.es 
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in the pre-p~ject ~ctivities and ttill also take pa.rt 
in the project implementation, particularly in respect 
of carryin~ out investigations on hydrolysis of raw ma­
teri£~s for mici--obial technology. 

Cn behalf of Government of Mongolia , the Academy 
of Sciences end the State Co111Dittee for Exte:rnal Eco­
nomic R~lations supervise the pre-project activities 
and the project implementation, and provide their gui­
dance a..~d support. 

Preliminary work relating to the p~ject implementation 

In the framework of pre-project ar,tivities a new 
building for the newly established Institute of Bio­
tec!mology 1£.&.S was constructed. Another building for the 

pilot plent is under construction. 
Advanced training and horizontal trensfer of scien­

tific knowledge were improved by participation of one 
national :research fellow in the Longterm poetgraduate 
training course UNESCO "On mod.er.n p:ro blems in biology 
and microbial technology" (1986/87) or~ized by the 
Institute of ~ic:robiology of the Czechoslovak Academy 
of Sciences,"Prague, CSSR. 

b English language training course (6 months) 
for selected project persomlel ( 6 persons) was opened 
in February 1988. 

In order to accelerate the R and D in fermentation 
processes a lecture on "Physiology of formation of se­
condary mic~bial metabolites" was given b~ the mission 
consultant to the staff of the Institute of Biotechno­
logy MAS and. the Institute of General and Experimental 
Biology 11AS (6 April 1988). On this occasion a list of 
recent literature on amino acid fermentation (.Annex III) 
and some reprints· of papers in the field of microbial 
technology (Annex V) were offered by the consultant 
to tho personnel in charge of the p:roject implementation. 

The problem of lack of basic laboratory equipnent 
."111s partly solved within the Government contribution 
(Amlex IV). 
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~he investigation of the amino a~id producing micro­
organisms hes been ~arried out since 1977 (Annex VI). 

~ithin this r.ork six Le.ctobacillus strains with low pro­
duction of gluta.~ic acid and a Brevibe.cterium straL• 
were isolc-.ted from the soil samples. The Brevibe.cterium 
strain was improv~d by mµtation induced by UV-irradiation 
and by consequent cultivation on nutrient media with in­
creasing level or lysine. In this t1ay a polyauxotrophic 
mutant Brevibacterium sp.83 was prepared producing 12-2C g/l 
of lysine when grown.on a sucrose medium under conditions 
of subr.ltrged cultivation on a shaker machine. ~he mutant 
was found to be deficient ir.. threonine, methionine and 
biotin. The laboratory fermentation procedure was success­
fully scaled-up in the Biocomple.>: · at Songino using an in­
dustrial fermcntor (2 m3) with sucrose medium (1,5 mJ). 
Under these industrial conditions the mutant 83 produced 
.36-40 g/l lysine. From the ·;;otal fermentation cateriel 
of the f ermentor 2.30 kg of a dried teed lysine concentrate 
was prepared. The concentrate contained following compo­
nents of interest: 
- Amino acids (total 25) 

Cl> 
lysine 17 arginine o,6 
threonine 0,4 serine 0,4 
proline o,6 glycine o,6 
valine 1,5 me~hionine 0,1 

leucine 0,7 tyrosine 

- Vitamins (total 258,29) 
(mci/g) 

o, 1 

nicotinic acid 250 

vit. B1 2 

vit. B6 6,25 
vit. B12 0,04 

- Microelements (mcg ~) 

asparagine 
glutamine 

0,8 

1,6 
alanine 0,8 

isoleucine 0,4 
phe-nylalanine 0 ,2 

Mo 100, Cu 1.30, Cr 1300, Ni 1100. 
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Chicken treated Tli. th the dried feed lysine con~entrate 

sho•"led improvements of egg production ( 10-11 j;), egg weight 

(O,J-1,5 g), and body weight (3,45 ~). · 

The yeast research group was created in 1986. Its at­

tention is-focused on the submerged biomass production, at 

present on screening strains of the genera Se.cchp.romyces 

and Ce...'ldida arid on en elaboration of cultivation medie. con­

taining C-source(s) got from different local resources. 

Till n~w 75 different strains were isolated and tested on 

media rlth folloWing comp>nents (in brackets: local. J>ro(}uc­

tion of the component in ton~ per year): wastes of ethanol 

pro due tion ( 31 , 2CO) , whey C 60 ~· 000) , beer prodpction wastes 

(1p55), malt n;sidues (8;851), ethanol (2,400), sawdust 

CJCC,COO), straw (4CX>,OCO), residues of potatoes starch 

production. 

It is worth noting that several strains of ~andida. sp. 

when grown 72 h on medium with whey hydrolysate produced 

23-34 g of biomass p~r lit~ with protein cont~nt 33-57 %. 
On wastes of ethanol. 17-28 g/l of biomass was yielded con­

taining 20-49 ~ of proteins. However, the biomass from the 
medium with wh~y hy~lysate showed better protein quality 
as for the emino acid composition and digestibility. 

By manipulatioJ! of sa1t components of the whey hydro­

lysate mediWD and by statistical evaluation of the resultR 

the biomass yields were increased by 80 %. The results 
were verified in a laboratory f ermentor { 10 l). The prin­

ciple of the medium improven:ent seems to be the simulta­

neous ~crease of level of K~P04 ( 1, 25 .. 7 ,o g/l) and JdgS04 
(0,6 .. 3,0 g/l). 

Another attention was paid to a strain of Saccharo­

myces cerevisiae producing feed additive ergosterol (17 mg 

per g dry mass) under conditions of subnerged cultivation. 

Laboratory of microbial degradation ·1s engaged with 

screening end inv~stig&tion of mic:roorganians utilizing 

waste pt'Oducts, e.g. those of the local tanner :factories. 
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Needs for tecilnical co-operation/assistE.nce 

C~tlern fermentation equipment and r(spective ch~micals 
are prerequisites for conducting advanced R =·nci. D of micro­

bial t'( c!mology. In ·this respect en flSSiste.nce to the ·In.r. ti-.. 

tute of' 5iotech:l.ology MA.f> is urgently needea. ~i1c present 
ferr!l~tation :fe.cili ties of the Institute consist of one fer­

mentor (20 1) only. ·Thus, most submerged fermentation expe­
riments aust be performed outside the Institute and even Ul&n 

Bator, i.e. in ti1e Biofac-tocy at Songino. ~~or this very reason 

the procurement of tt'IO sopl:istLcated fermentors - one 1C l 

fe:l'lilentor under prepar.:'tory assistance (Anne:c I), and one 100 l 

fermcntor under the project (Anne:z x ) - falls among most 

priorite objectives as ~ell as procurement of rare chemicals 
which ere not available L-wi 1~ongol ia. 

Eguiment and chemical requirements 

Equipments and ci1emicl.lls. determined to be procured vd thin 

the prepe.ratGry assistance budget covt:ring ui~DP contribution 
are listed in Annex VII • 

Training progrBliAe 

In order to improve and strengthen advanced training 
in the field of microb~r-1 synthesis, fennentation tecimology 

and technical microbiology a programme (Amlex Vin) for three 

national fellowships ( 4months e~.ch} wa~ prepared to be rea­

lized under ~1.he preparatory assistance budget covering IDiDP 

contribution. 

V. U!ILIZATION OP RESUL~~ 

~he preparatory assistance has created activities which 
reinforce natione.l R and D in mtcrobial disciplines. 

~he experimental results of the national research into 

production of yeast biomass and lysine (Annex VI} are inspiring 
stimuli for the implementation of the project. 

Wi~hin tr.~ iillllediate objectives of the preparatory e.ssis­

tance the Draft Project Iiocument (rev. )(Annex X) a.'1 1.: the Final 
~echnical Report were prepp.red by the consulte.nt. 
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'.!:·nc project t() \"::ilich the pre pc~ tory a::si~t t:nce is 
rel~:t,.;cl reflE:;cts one of the most seriotts problew:; of the 

national cri.cul tff~--c •:::.n.<l stresses t!1e ci-ucial role of the 

Ii snll D of r..!icro'hitl tcchnolobY in E:olvi::.~ t~1e 

needs of the country. 

i'!1:-. special ·.rnph~sis of the proj. ct is on setting up 

a oicrobiel r.1'!:.nufactu.re of fod<kr e.d~:.itives for cattle 
breedine. iarticular ;;.t·i::ention is given to lysL:.e _,:::id 

aicrobi~l bionezz. 
:.::1.e \;overnment Implementi:.15 .Agency for t;1c pro j cct 

is t~::.e nawly est.e.blished Institute of BiotecimoloQT L-J:.. 

It::; c;:;ction of mic· -o~ioloz;y nit?1 i::1Epirin:::; re:;uits in t:1e 
fielcl of proc"iuc ·;:i•n. of yeast biomass .::i1d lysL"lf'- rrill -oc 
directly in chP..rge of the project i:11plemcnt~tim1. 

In .)rcJer to _eccelerate rcsc;arch, tlevelopme:it a.11.rl 

application of the respccti ve fe nnentation processes 
it is partic11lerly necessary to provide the Institute 
with sophisticated fe:rmentors and rare chemicals. 

Up-to-date scientific information and advanced trai­
ning e.re necessary prerequisites of R and D • Iiue to the 
fact that ti1e University cannot offer education in morlern 

microbial technoloQY, postgraduate training and study 

tours are sought to speed up the process of preparing 
highly qualified.fermentation specialists. 

Participati~n in international activities in the 
field of microbie.l technology is desirable. 

For the implementation of the project financial 

support by the Government and external sotirces is needed. 
The fruitful co-operation of all parties involved 

in the preps.ration of the Draft P:roject Document ar.d 

the Final Teclmical Report is ereatly appreciated. 



Country: MonGolia 
Iroject Number: MON/ 
Project ~·itle: Elaborntion of n Tcchnolocy 

for lr;· .. cd Additive Production 

.. 

AN:t1EX I 

PREPARATORY AS~ISTANCE BUDGET COVERING UNDP CONT~IBUTION 

10 PROJECT PERSONNEL 
11-50 Short-term conEultant I ~~i:; (. I i~~:; a:200 COMPOU~l~i' TOTAL 8~200 
30 TRADUUG 

31-00 Individual Fellowships 

I~: :~:~~~ I ~: :~:~~~ 39-99 COMPONEN1' T01'AL 
40 EQUIPMENT 
41-00 Expendable I - 4,000 I - 4,000 I 42-00 Non-Expendable - 17. 300 - t7. 300 
49 COJ.ll?VNENT 1'0TAL .. .I ~1-00 Sundries 

GRAND TOTAL I 4/t. 5 70,000 I 4/5.5 70,000 

.... ..., 
I 
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AIDIBX II 

Bame Position held Qualification 

B. Dashnyem Sci. Sec:retaey of the PhD 
Institute of Biotech-
nology JaS 

T. Punt sag Chief of the Sector DSc 
for Microbiology 

G. Urantsooj Bead of the Leborator,y PhD 
for Microbial SJDthesis 

L. Sandorj Research Scientist Univ. Degree 

B. Badrakh Research Seientist Univ. Degree 

D. Haranchimeg Research Scientist Univ. Degree 

Ch. Dulamsuren Research Scientist Univ. Degree 

T. Bold Research Scientist Univ. De.p.-ee 

G. Dorj Research Scientist Univ. Degree 

D. Tserendulam Research Scientist Univ. Degree 
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RECBii~ REV:raus DEALDIG 'fll~H liICROBIAL .Al&Ii1(; A.CID PRCDUCTivP. 

Bloom F.R., Kretschraer P.J.(1383) Effect of genetic enginee­
ring of microorganisms on the future production of Emino 
acids from n variety of ce.rbon sources. Chapt.s, 145-171, 
In ~ise D.L.{ed.) vrganic chemicals from biomass. ~h& Ben­
j&l!lin/CUJrGings Pu.bl.Co., London. 

lieITmenn K.£., Sonmerville R.L. eds.(1983) .Am:L~o ecids biosyn­
thesis and gen:,tic rebu1ation. Add.ison-'1esley Publ. ,Lon­
don, 453 p. 

Lomose H. ( 1383) 1:m: genetic f-.pproaches to a.wnino-acid-producL,& 
&trains. Dev~Inuustr.Licrobiol. 24, 1G3-113. 

Soda K, Tenaka. H., !ise.ki li. ( 1383) .Amino ~cids,pp.479-53(;, In 
Rehm R.J. and Reed G.{eds.) Biotechnology 3, Verla& Chemie, 
Weinheim. 

Enei H. , Hirose Y. ( 1984) Recent resc.£rch on the development of 
microbial strs.ins for amino-acid production. Biotech. Gen. 
~'!lg.Rev.", 101-120. 

Hamilton B.~.~ Hsiao H.Y., Swann ~,E., Anderson D.»., Delente 
J.&.(1385J ~enufecture of L-amino acids with bioreactors. 
Trends in Biotechnol.3, 64-68. 

Hitter R., Nied~rbergGr P.(1985) Amino aci<l overproduction, 
t>P• 43-53, In Alaeddinoglu H.G., Demain A.L., Lancini G.C. 
{eds.) Industrial aspects of biochemistry and genetics. 
Plenum Fre ss, 1".Iew York E.nd London. 

Tosaka o., Ikeda. s., Ueka.ilori s., Enei H., Hirose Y. ( 1984) 
?ermentative pil> cluction of amino ~ids f-.,r animal feed. 
Dev.Industr.~icrobiol.25, 327-334. 

Aida K. J Chibata I. , :t;akayaa. K. , Takinami K. , Yamada H. (eds. ) 
198b) Biotecimology of £Clino acids. Progr.Industr.~icro­
biol. 24 t 349 p. 

Proc. 5th Internat.Symp. "Genetic of Industrial ~icroorga­
nisms, GDl 8611 (1986) by Al~svi~ M., Hranueli D., Toman 
Z.{eds.), part B. Ognjen Prica Printing Works, iCarlovac 
1387, Various C.;'!e.pters: 

Hutter R. Genetic .:.spects of anino aci~ production; An intro­
d~ction, pp.211-215 In Proc.5th Symp. GIM 86; 

Katsumata R., liiizukar.ii T., Kikuchi Y., Kino K. Threonine pro­
duction by the lysine producing strain of Corynebacterium 
glutamicum with amplified threonine biosynthetic operon, 
pp. 217-226; 

Kisumi M. Construction of amino e.cid-hyperproducing strains 
of SeITatia marcescens by transductional and recombinant 
m;A techniques. PP• 25)-262. 

Niederberger P., Prasad R., Hutter R. Genetic manipulation of 
trypt~phan biosynthesis in yeast, pp. 263-272. 

Kinoshita s.( 1987) Amino acid and nucleotide fennentationc: 
from their genesis to the current state. Dev.Industr. 
!.~icrobiol. 28, 1-12. 
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AlJ:iB .. ( IV 

GOVERlitil~T IKPUTS U~QUI~iTS l DUlill!G ::?RELicrlURY WORK 
:. 

RELA~IliG TO THE PROJECT DPLEltEN~ATION 
Twd1riks 

- Amino acid analyser A.AA 881 CSSR 118,450 

- Preeze dr7er Hungary 95,6)0 

- Refrigerator centrifuge GDR )0,084 

- Continuous cultivation 
apparatus ;CUK-211 USSR 423,.380 

- Thermostat GDR 19,850 

- Thermo2tat USSR 11,740 

- Microscope ERGAVAL GDR 30,000 

- Autoclave 5,080 

- Incubator shaker LE-204 Hmigar-.f 11,855 

- Laminar box BA-900 (019-84) Hungary 31,670 

- Specord UV VIS GDR 50,296 

- Specol iUC 6E GDR 24,0CO 

Tot a 1 852 •'-' 35 

•. 
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Reprints of papars on .Ji and D in microbial technology offered 
by the consultant to the persormel in charge of the project . 
implementation 

- z. iieh,aek, v. Krumphanzl ( 1987) Hew trends in microbia1 
technology. Pol.Microbiol. 32, 65-81. 

- s. Kinoshita: Glutamic acid bacteria. 
- J. Plachf Ami.no e.cids. In Kruaphanzl v., itrma~ek z.(eds.) 

Eodem Biotechnology, Sll~ Prague 1981, pp.6r/7-7o8. 
- D.E. Hicholmn: l&etabolic pathway1:1. Koch light, Colnbrook 

1977. 
- K.:r. Popp (1967) Orpni.zing teclmology transfer from research 

to production. Drug.Develop.In4.Pharllac;y 1J(J), 2JJ3-2)62. 
- D.G. Bartin, c. Biles, R.E. Peltonen (1986)Countercurrent 

chro-tography in the fractionation o:f natural products. 
Aml. Labo:ratol."y, October. 

- I. Shutherland ( 1987) CoUDtercurrent chromatography. Lab. 
Practice, February. 

- E. Bloch: Basie research - The key to economic competiti­
veness. Interdiscipl.Sci.Revs.12 (2), 101-107, 1987. 

- A.R. Michaelis (1987) An international azsociation for the 
advancement of science. Interdiscipl.Sci.Revs. 12 (2), 
97-100. 

- z. !ehtic!ek ( 1987) International postgraduatP. trainL'"lg. 
IA.ST Newsletter 1 (1), 1-1). · 

- International UHESCO sp·)nsored postgraduate training courses 
in science and technology held in ~zechoslovakia • 
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SCIIB PUBLICATIOUS OF P:SRSOHlraL n: CHARGE CF THE PROJECT 

IliPIJ.iLENTATIOll 

- Tserendulem D., Dugarjav J. ( 1978) Chemical analysis of 
alcohol wastes. Proc.Inst.Nat.Comp. J, 99-101. 

- 1.iaidar Ch., Tse:rendulem D. (1980) Rcsult.3 of treatment of 
the carotene producing yeasts by ehemic~l mutagens. 
Proc.~st.Bat.Comp. 5, 129-1)2. 

- Dalanbajr Ts. , Tserendulam D. ( 1983) Physiological study 
of the carotene synthesis by yeast. Proc. Inst.Nat. 
Comp. 6, 58-62. 

- Tserendulam D., Bajrlkhagva D. ( 1986) Amino acid content 
iu protein of yeast strains. Proc.Inst.Gen.Exptl. 
Biol. 219 

- Tserendulam D., Badrakh B., Bold T. et al. (in press) 
Search for raw materials for yeast fermentation nu­
trient media. Proc.Inst.Gen.~~ptl.Biol. 22 9 

- Tserundulam D., Bold T.(1388) Changing of the bioloL.ical 
and digestion values of yeasts in dependence on the 
nutrient medium components. Proc.Acad.Sci.MPR. 

-Bajrlkhagva D., Dorj G. (1985} Study of the carotene prepa­
ration for the chicken as a fodder additive. Inst.Gen. 
Bxptl.Biol. 20. 

- Sanjdorj L., Dulamsuren Ch., Puntsag ~. (1337) Study of 
:norphology and physiology_ of_ ·1ysine synthesizing 
microorganisms. Inst.Gen.Exptl.Biol. 19, 189-193. 

- Senjdorj L., Dulamsuren Ch., Chulanbat, Puntsag ~. ( 1385) 
Results of the ntudy of a lysine pre part• ti.on for the 
bird fodde1· a1ditive. iroc.I:ist.Gen.J.;;xp~l.Biol. 20. 

- 3anjdorj L., Dulamsuren Ch.(1988) Resultz oi the ~tudy of 
the lysL"'le synthesizin3 strain :Orcvibact~riwn sp. 73. 
J. 11Inforna.tion" AS f.:PR. 

- Sanjdorj L., DulmJsuren Ch. (1387) Biologically active 
substa11ces of the lysine prep::.ration. :rroc. !not. 
Gen. J;;xptl.Biol. 2·2. 

- Sanjdorj L., Dulammiren Ch., Puntsa.g T., Onkhor G., 
Shirnen L. {1~87). Lysine producing strain Drevibac­
terium sp, SJ. Authors' Oertification !fo 31 ). 
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l\NNEX VII 
J.o~)R Pi<iil~AUA'..:.\..il\'t A~IST..\N\;E 

List of ~~uipments and cheaicals 
reguired for the elaboration of a technolo9y 

for feed additive production 

Title Supplier l'lodel Qty Price Total 

Thin Laver Chro11:a-
tograprv•s supplies: 

TLC Tank lid Sigaa T 
TLC Glass develo-

7882 4ea 4·. 75 

Ping tank Sig.a T 
Spotting gyide and 

9877 2ea 37.10 

R reader Sis-a s 2009 20ea 2.5 
Silica gels for 

TLC Type G Si991a s 6503 5009 
Silicaa Gel on PO-

lyester Sigma T 6145 10 box 49.5 

SFAAY REAGENTS FOP. TLC: 

lsatin Sigma I 4130 2ea 8,25 
Antimony pentach·· 

loride Sigma A 6653 2ea 14.00 
Anti~onv trichlo~ 

ride Sigma A 6528 2ea 16.50 
Ninhudrin Sigma N 0507 20ea 88.5 
Orcinol-Ferric. 

chloride S1911a 0 7875 2ea s.2s 
Rhodamine B Sigma R 7378 2ea 8.2s 

TIPS AND PIPETHANS: 

Yell~w tips C 20 .Gilson 23802 20 box es.oo 
Blue tips C 200 Gilson 23812 20 box 8e.oo 
Natural tips C 50<?.Sl Gilson 23969 20 box ee.oo 
Adjustable pipetman 

P.20 Gilson 23600 2ea 78,00 
Adjustable pipetman 

p 200 Gilson 23601 2ea 78,00 
Adjustable pipetman 

p 1000 Gilson 23602 4ea 78.00 
Adjustable pipetman 

p 5000 Gilson 236.03 4ea 78.00 

CHEMICAL REAGENTS: 

Jr111lin Sigma I 3754 1009 
Lyticase Si9ma L 801::! lOOm9 
-IH +)Mel ibioze (pf~) S19ma 11 ssoo 1009 
2-r.erc~ptoethanol Si9m.a M ~250 SOOm9 

price /USD/ 

19.00 

74,20 

50.00 

21.85 

495.00 

16.50 

28.00 

33,00 
171.00 

16.50 
16.50 

176,00 
176,00 
176.00 

156,00 

156,00 

312.00 

312.00 

23.90 
29.20 
120,00 
16..SO 



N-Methvl-N-Nitro-N­
Ni trozo9u3nicrnaa 

Oimethyl-d Sulfate 
Cpfs) 

Xv lose. DC+) 
Ar .'lb i nose • D ( - ) 
T;"liami ne Ce ) 
Rib.;>flavin(B \ 
Pvr iffc-xine (8 ) 
Erqocalciferol CD> 
Cyanocobalam~n (8 ) 
L-Amino Acids 
Carbohudrates 
l 3(: tobac i 11 us MRS 

Broth 

Sigma 

Sigma 
Sigma 
Sigma 
Si91Da 
Sigma 
Sig•a 
Sig•a 
Sigina 
Sigma 
Sigma 

Serva 

- 20 -

!1 7629 

D 6762 
x 1500 
A 3131 
T 4625 
R 45.00 
p 9755 
E 5750 
v ~876 
LAA-21 
Car-11 

.48236 

209 

19 
1009 
1009 
259 
509 
259 
59 
lg 
2kit 
lkit 

SOOg 

SCIENTIFIC HARKING PEN: Cole-Par~er R-9965-00 

BOOKS: 

Microbiological 
met~~ds. 5-th ed .• 
C.H.Collins and P.M. 
Lyne. Butterworth. 
Co .• Lon~on. 1985 Sigma 

JmDobilised cells 
an·i enzymes: A prac­
tical Approach. J. 
Woodward. Ed .• IRL 
Presc. Oxford, 1985 Sigma 

Practice o.f thin · 
l3yer chromatography. 
2nd ed .• J.C.Touchs­
tOt'"1e and M.F .Dobbins. 
Johr• Wiley g. Sons. 
New York. NY. 1983 Sigma 

Jar ~erm£n::or, 

10-0476 

opt1onal accessories: 

pH Cl)ntroller 
llO 1 nd i ca t.'>r 

IKEMOTO 
scientific 
technology 
CO! ,LTD 

M 07!73 

I 3760 

p 0909 

automatic defoamer 
~utomat1c recorder w/chart 

lea 

lea 

lea 

lea 

35.30 
44.15 

34,95 

20.00 

55.00 

6600 

~9.50 

17. {)(\ 
11.00 
25.70 
5.60 
10.50 
9.~5 
36.40 
2b.20 
70.60 
44 .15 

55.00 

39.90 

34,95 

20.00 

55.00 

3099,90 

C.600 

4000 

.JOOO 
1867 
2000 

·. 
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-rhe Prok.!lr·votes- A Haudbo\lk on Habi tots. Isolation. 
and Identification of bacteria. Ed·. by t1.P.Starr; 
H.G. Truper. A.Balows·. :-t.G.Schleg~l; 1.2 volumes 
Spr1n9er-Verla9 Berlin Heidelberd 1981 

Berqey•s Manual of svste•atic Bacteriology 
(8erqey"s ttanual of Oeter•inat.ive Bacteriology). 
1.2.3.4 volumes. Williams a. Wilkins. Balti•ore 
9t.1'1 edi tum 

Reinforced Clost-
ridi~J Broth Serva. 4~08 0.5kg 

Nutrient Broth Serva 48500 0.5kg 

Sabour-and Liquid 
Medium Serva 48360 O.Skg 

:!00 

-100 

. 
58 

45 

32 

total us s 
21.300 



TRAINIHG PROGl~\Ptilvlli li'OR TH:; NAWIONAL ll:ILLOWSH.IfS 

(3/4 m/m ; USD 40,C>OO) 

ANN:b:X Vl 11 

----------------.,-----------....,i-----------------------,.----------------r----------------1 Ua111e Country 

G. Urantsooj -Japan 

Institution 

- University of ~okyo, 
Tokyo 

- Kyoto Univt::rsity, 
Kyoto 

- Kyowa Haklco-i(odyo Co 
Tokyo 

Training :h"ield 

microbial 
synthesis 

Timing 

May-August 1'388' 

I 
I -.----.- ........ ..-~~--+-............... ._,_ ........................................................................................................................................................ _. 

B. Ba.drakh Weat - GB~-Gosellschnft fur' fermentation 

I
. Gei"?lle.ny Biot cchnologische I•'or- technology 

schung, I 
Braw1schw~ig 

I 
-Ins·ti tut fur Milcrobig-

' ~ogie der Univcrsitat 

I '3014."'l, 

I 
Doni1 

I 
-~nivcraitat Hannover, 

r-----~---------~r,~--------- :~~~ver t 
' L. So.njtlorj t C~~n. - Incti·~ute of Microbio-

1 lo~y, Cz.Acad.~ci., 
Pi"l'>.zue I - ~csearoh Inmtitute of 

I i Antibiotics anu Bio-

technical 
microbiology 

May-August 1 :H38 

May-Au~ust 1~60 

l tranDfor1iia·tio11, 

-·-·- . . . __ J _ ··~ - n~~~~.y _:ear l'racue . 

. . 

..., ..., 



: 

- 23 -

List of pc:L'sons met by the consul t:mt during tj1e prcp~:ratio:n. 

of t;le · Dra.ft Project Docur;i~""l-;; e._'l'lr.i. the Pinal 'tccimical Report 

in Uk:.n 3ntor (:.:e.rc~-i 24 - i·:.pril JO, 13::}::>) --
Y.I. Lithoukhin 

t:rs. Bnktuj a 

Dr. 2s. Zhanchiv ,DSc 

Dr. J. 3atsuur 

Dr. :B, !i!:.slmyem 

Dr. T. Puntseg , DSc 

Dr. G. Urentsooj 

Dr. ".:ieceg 

Dr. c. De.sh 

L. Sandorj 

:a. :3e.drakh 

D. !laranc~li.me~ 

Ch. Dulamsuren 

T. 3old 

G. Dorj 

D. Tserendulam 

Dr.D • .3adga, D..<.ic 

Ui.IDP Resiticni; Representative 

lli-EDP Project Of.ficer 

Di~ector of the Institute of Genere.l 
and Experimental Biology UAS 

Dir~ctor of t;1e Iusti tute of '.i:~chno­
los:,r ~ 

~cientific SecreterJ of the Institute 
of iiiotec;m.010GY i-.;;;• 
Chief of ti1e ~ection of Lolecular 
Genetics 

Chief of the Section for llcro ;,iology, 
Institute of i:iiotechnoloGY L;!~ 

liec.d of tile Lcoore.tor-.:r for ~icrobicJ. 
Bynt!iesis, Inst.3iotechnol. ;.: i..S 

aee.cl of the Lr.borc.tory of :Oiochcwistry 
and Physiology of Soil L:icroorgenisms, 
Inst. Biotechnol. llAB 

Chief of the Section for ~iophysicR, 
I21st. Biotecimol. I:!:> 

Institute of Chemistry Li.AS 

Section for Licrobiology, Ine.Biotecn.i.:..~S 

dtto 

dtto 

dtto 

dtto 

dtto 

dtto 

Director of the Institutf! of Chemistry Li.AS · 
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~~ITED NATIO~S D£VELOPMENT PROCR~E 
------------------------------------

Project of the Governaent Qf 

MONGOLIA 

DRAFT PROJECT DOCC9E~T 
----------------------

Title: 

"umber: ~N/ 88/002/01/37 

Priaar~ function: 

Secondary function: 

Sect.or: C C:o,·t-. class I 
Scienc~ and Technology 

Sub-se~tor: (Govt.class.) 
Promotion of Sce:nce 

Go~·ernzent lapleaenting Agency: 

Executing Agency: 

Eslisated starting date: 

Govern~ent inputs: 2,~25,000 
(in kind> lTughriksl 

Signed:_ •· BaYuil 
(On behalf of the vernaentJ 
De~u~7 KiDiaier of #o iCD F.coD011ic 

&el~-iiom and· uppl.J 

(On behalf of the Executing 
.\cPnc:r> 

(On behalf of the United 
Sat.ions De\·elopinent Pro,1·am111e J 

Elaboration of a Techn~lo~y 
for Feed Addi th·e Producti..>n 

Duration: T~o year~ 

Institution buildinl 

Direct support. 

C~'NDP class. and code): 
Sceince and Technology 11600: 

CL'NDP class. and c~dP.i: 
Promotion of S<."ei•n~t= ( l&U3: 

Institute of Biotechr:olog:r, 
Acadeay of Sceinces of ~PF 

United ~at.ions Ind-.::>tr.i~ .. l 
Development Cr&ariiza: .!o:i a:~;1ou: 

Jul,.· 1988 

UNDP inputs: 200,0CO 
(\.!'S Dollars! 

Dale: 

Dale: ________________ _ 

Date: __________ _ 

·. 
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PART I. 

This Project l»oament shall be the instrment rderred lo as such in 
Article I I ParacraPh l, or the Assistance Agreement between the Governmenl f)f 

the Mongolian People's Republic and the United Nations Development rrcagr~, 
siped by the Parties on 28 Septf!llber 1976. 

The Go'•enment lllple11enting Agency shall, for the purpose or t he Standard 
Basic .Ag1 eea!Ut, refer to the Government Co-operating Agency described in that 
Aar'eemenl. 

PART II. TRI PIDJllCT 

PART II. A. DeYel.-nt Objectives 

The clevelCJ1111&Dt objectives, to which the project is related, are to 
:illprove the national &gricul~ural production through biotechnolugy-based 
improvement of livestock yields aod develcpment of fodder additives for ani11al 
i"eed. 

PART II. B. Iwdiate Objectives 

The illllediale objective of the project is the development of a new 
technology for the production ot feed additives through elaborating methods of 
•icrobial synthesis. 

PART II. C. ~al Con!iderations 

Not applicable. 

PART II. D. Background and Justification 

Agriculture accounts for 16.~ of Mongolia's total national d<>11estic 
production and employs about ~ of the country's labour force. Livestock 
production constitutes the -in proportion of the agriculture outp1Jt arid is 
largely based on a n011adic way of life of the rural population. The number of 
animals in the country (cattle, yaks, camels, horses, sheep, goL per capit~ 
of the population is one of the highest in the world. The animal~ are mainly 
used for meat or •ilk production or for both. The average •ilk yi~ld of 
Mongolian cows is C011Paratively low (600 - 1000 kgs yearly) but the milk has 
quite a high fat content (4-5~). 

Due to the rapid growth of the Mongolian population and the increasing 
need to provide raw 11aterials for light and food industries, aoderniation of 
national agriculture, specifi~.ally ani11al production bec011es one main target 
of the national econOll)'. Consequently, the National Plan for the Er,on011ic and 
Social Development for 1986-1990 envi•ages a 10-1~ increase of the average 
annual gross o~tput in animal husbandry. The meat production is planned to 
reach the level of 530 thousand ton• by 1990, •ilk 350 •illion litres and 
butter 5.3 thousand ton•. Most of this growth in livestock production i• to be 
achieved throuiJJ the application of achiev...,.ts of llodern biotechnology. 

One or the major conditions of raising the livestock output is to 
increase the productivity of cattle by provi•ions of enreachcd animal fer:!d and 
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'feed aclclitives. At present. lack of protein additives for animals is estiaated 
to be around 300.000 tons per year. The aost economical way to produce feed 
additives, such as ."lingle cell proteins, :!nillO acids,. feed antibiotics and 
vitaains is the development of the •icrobiological industry. &Oh-ever. no 
•icrobiological industry exists in Mongolia at present and no feasibility 
studies are available to establish such an industry. 

Strengthening and further development of scientific and technical 
research as ttell as practical application of kna1rhow in the agricultural 
sectors f"all UIODf first priority objectives of the country's National Plan 
for Economic and Social Develop11ent. 

There are plans to strengthen the pilot and t?Xperimenlal base in this 
particular field and, in this regard, to better staff the national research 
institutions with skilled and trained personnel. In view of this. the 
international co-operation is envisaged to assist in the application of 
biotechnological achieve11ents for national production processes. especially 
with regard to livestock. 

So the Govel'DlleDt of Mongolia is actively participating in the 
ccmprehensive progr• e of CHEA llellber countries on biotechnology. At present 
there is a section in the Institute of Biotechnology, Academy of Sciences, 
which is the only n~tional body engaged in R and D •krobial technology. This 
section of •icrobiology is staffed with 29 specialists, 15 of which have 
special high education in the field. The section possesses a collection of 
well characterized •icroorganis.s (bacteria, actinomycetes and yeasts), mainly 
isolated frOll the soil. The •icrobial strains and isolates have not b~n 
selected for increasing biological activity except for one bacterial strain 
producing high yLld of L-lysine. Ongoing research is focused on screening 
appropriate raw 11Bterials for bacterial and yeast cultivation. Therefore, 
•icrobial selection and opti•izing the technology is the issue of further 
developaent. 

The Jlajor difficulties faced through realizing a~ove-aentioned R and D 
are the following: 

(a/ lack of sophisticated f enicntors and chemicals for advanced research; 

(b) lack of highly qualified national personnel, especially 
biotechnologists; 

(c) shortaie of experience in biotechnology R and D and of kn~·how. 

In order to overCOlle the difficulties so far encountered the Gover1111ent 
has decided to approach UNDP for technical assistance in this particular 
field. The project is, therefore, planned to assist in the development of 
•icrot>ial technology in the country and to supplement. national R and D eff orh 
throu,ii building up appropriate laboratory facilities, acquiring international 
consultancy, training national .· ~rsonnol t:1r,,ugh study tours nnd fellowships 
with UNDP .. sistance. The project is expected to contribute to the 
int~ification of the country's agricultural production (livestock). 

While preparinl the project concept several consultations have been held 
in clurinl the period from 1985 to 1988, with expErh frOlt UNJPO, VAO, UNESCO 
and other organizations. 
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It is envisaged that the practical application of the project's results 
will be achived through close co-operation of the Acadcay of Sciences, the 
Ministry of Agriculture and Food Industry. 

PART II. E. 

Output 1. A group of six scientific senior research staff froa the Institute 
of Biotechnology trained in llOdern biotechnologic~l methods of 
producing aicrobial protein antibiotics, etc. and a nuaber of junior 
researchers and laboratory personnel trained on the spot. 

Timing: September 1988 - June 1990. 

Output 2. An experimental biotechnological pilot plant strengthened with 
aodern fermentation facilities and laboratory equipment. 

Tiaing: April - December 1989. 

Output 3. A set of guidelines and aelhodologies on application of the advanced 
technology for production of feed additives (lysine concentrate, 
single eel] prot~lns and antibiotics). 

Timing: January - July 1990. 

PART II. F. ~ctivities 

Construction of two buildings by the national authorities, one 
for the laboratory and the other for the pilot plant. 

Timing: June 1985 - January 1988. 

Nomination of the National Project Director and of other 
project personnel. 

Timing: May 1988. 

Organization of en English language training course for 
selected project personnel (6 persons) by an appropriate 
Government organization. 

Timing: February - July 1988. 

It is envisaged to organize"fellowshipa on biotechnology for 4 
national postgraduated fellows in CMEA lllellber countries. 
Expenses for the fellowships will be allocated by the 
GoverD11ent lllplementing Aiency. Besides that individual 
fellowships are to be org11nized by the Executing Agency on 
•icrobiology and fermentation equipment for 2 Mongolian fellows. 

Timing: Septellber 1988 - July 1989. 
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Study tour visits of two leading scientists of the Sf!ction of 
Microbiology to selected biotechnology institutions lo be 
organized in Europe in order to gel acquainted with up-to-date 
biotechnology progi es and research activities in this area. 
This activity is to be carried out by the Executing Agency in 
collaboration with the Government lllplementing Agency and UNDP. 

Ti•ing: September 1988. 

On-the-job training of counterpart personnel and carrying out 
joint e.1Cperi11ents throughout the project operation and in 
particular during the internationally recruited consultants' 
aission in order to develop the appropriate fermentation 
technology for •icrobial products. 

Tiaing: April - Decellber 1989 
January - July 1990. 

Activities for Outpyt 2 

Preparation of a detailed list of equipment and cbemicals by 
the National Project Director, in consultation with UN experts, 
to be procured by the Executing Agency. 

Tiaing: August 1988 

Procurement, delivery and installation of ~he pilot plant 
equipment (100, 250, 640 L fe111eDtors, stem generator, high 
pressure device, etc.) to be done in collaboration with CMEA 
llellber countries. 

Tiaing: October - November 19C9. 

Procureiaent and delivery of equipment to be organized by the 
Executing Agency; its installation and testing by the Institute 
of Biotechnology in consultation with international experts. 

Ti•ing: Isl part: April - May 1989 
2nd part: October - November 1989 

Preparation of job descriptions for recruitment of UN experts 
in the field of aicrobiology and fermentation equipment. The 
job descriptions are to be prepared by the National Project 
Director i~ collaboration with the lxecutini Aiency and UNDP. 

Ti•ing: July 1988. 

Coapilation of guidelines and 11ethodolo1ies for production of 
feed additives. · ,.•., 

Ti11ing: January - June 1990. 
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PART II. G. Inputs 

(a) Government Inputs 

A breakdown of the MrR Govenment inputs is given in tlal· budget, covering 
the following items: 

• 
1. 

(a) 
(b) 

Provision of national scientific research, laboratory and pilot plant 
staff for the project with sufficient qualifications and practical 
exa>erience as well as sub-professional adainistrative and support 
personnel; 

Fellowship grants and related resources for development of the national 
staff at the project; 

Adequate laboratory aod pilot plant pre1aises; 

Equipment, supplies and services; 

Local transportation for the project international and counterpart 
personnel. 

Structure and function of the nation!l counterpart .!.~!!!~ 

Description Location 

Project personnel 

National Project Director Ulan-Bator 

Chief of the Microbiological Ulan-Bator 
Section 
Chief of the Laboratory for Ulan-Bat c:1r 
Microbial Synthesis 
Ten research workers in the Ulan-Bator 
following fields: 
Microbial Synthesis (9 persons) 
Fermentation Technology (1 pers.) 

Two engineers (Electronics and Ulan-Bator 
Mechanics) 

Tect.nicians to the research Ulan-Rator 
workers (4 persons) 

Supportin• personnel Ulan-Bator 
(Secretary/Interpreter) 

Starting Date/Duration 

May 1988-·Seplember 1990 
(24 11e>nlhs/ 
July 1988-continuously 

July 1988-continuously 

July 1988-conlinuously 

July 1988-continuously 

July 1988-June 1990 
(24 110nths) 

July 1988-June 1990 
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--------------------- --------------- -----·--------- --------
Description Location Starting Dale/Duration 

2. Training components 

3. 

4. 

Fellowships 

English Language Training 

Laboratory and Pilot 
Plant Preaises 

USSR, CSSR, 
Hungary 1 GDR 

Ulan-Bator 

Ulan-Bator 

~far<:h-June 1989 
(4/3 •/•} 

February··July 1988 
(6 months) 

Constructed 

January-February 1989 
and continuously 

--------------------------

The transport within the country is lo be paid by the Mongolian 
Govel'DlleDt. The Govenmenl inputs will also cover the costs of the 
-intenance of the project office and laboratory preaises, office 
supplies, electric power, water, heating, etc. 

(b) UllDP Inputs 

------------------------------------------------------
Description Location Starting Dale/Duration _______ , _______________________________________________ _ 
Short-term consultancy in the 
field of: 

aicrobiology 
f er11entation equipment 
(The consultants will take 
part in the preparation of 
scientifically based 
instructions and 11etho-
dologies 1 apply aodern bio­
technological methods in feed 

Ulan-Bator 
Ulan-Ba!'or 

·additives production, assist in 
the i.nstallation and testing of 
the equipment and instru11ents, put 
tbell into operation and train 
local personnel on the spot.) 

Training of Mongolian specialists 
in the field of: 

•icrobiology 
fermentation equipment 

Japan 
Italy 

Organization and iaple11e11tation W. Geraany, 
of a study tour {2 persons) Sweden, Denmark 

April 1989 (1/1 •/•) 
November 1989 (1/1 •/•) 

March-May 1989 (1/3 •/•) 
April-June 1989 
(1/3 •/•) 
September 1988, 1 11<>nth 
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------------------------------------~-------·----------

Description 

Procure.ent of equipment and 
chemicals (Anne.'C II) 

Location 

In-depth discussion and evaluation 
of the .,rogress of the project 
impleaentation and plan the 
follow-up activities (staff 
llellber travel) 

PART 11: 8. Preparation of Work Plan 

Starting Date/Duration 

February-March, 
October-November 1989. 

A tentative work plan is given in Annex I. A detailed work plan will be 
prepared by the National Project Director in consultation with the UNIDO 
experts, during their visits to the project. The acr-eed upon work plan will be 
attached to the project docuaent as an Annex and will be considered as part of 
that docuaent. The work plan will be reviewed from ti.lie to tim<: and 811ended 
accordingly when necessary. 

PART II. I. Preparation of the framework for effective participation of 
!!!lio~!!_!Jld international staff in the project 

The activities necessary to produce the indicated outputs and achieve the 
project's illmediate objective will be carried out jointly by the national and 
international staff assigned to it. 

The respective roles of the national and international staff will be 
deter11ined by their leaders, by mutual discussion and agree.ent at the 
beginning of the project, and set out in a framework for effective 
participation of national and international staff in the project. the 
fraework, which will be attached to the Project Doctment as an Annex, will be 
reviewed fr<>11 time to lime. The respective roles of the national and 
international staff shall be in accordance with the established concept and 
specific purpose of technical co-operation. 

PART II. J. 

Not applicable. 

PART JI. K. 

The Govenmient 1-ple11enting Agen,~· for the project is the Institute of 
Biotechnology, actin' on behalf of the Acadeay of Sciences MPR. The Institute 
is located in Uian-Bator and consists of four sections: •icrobiology, 
110lecular 'enetics, cell engineering, biophysics. The Institute elaborates 
biotechnology R and D projects within the Acadeay of Sciences and employs 
around 50 professional, sub-professional, adllinistrative and technical staff. 
Research and develolJll(mt activities are supported by the Academy of Sciences. 
The Section of Microbiology which will be directly in charie of the project 
i111>le.entation deals .. inly with soil •icrobioloiy, •icrobial bioche11istry and 
physioloo and •icrobial synthesis. 
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On behalf of the Government of Mongolia the Academy of Sciences and the 
Ministry of Foreicn Economic Relations and Supply will supervise the project 
imple.entation. particularly in respect of carrying o.ul investigation on 
hydrolysis of raw .. terials for •icrobial technology. 

the• project will be located in the new building of the Inst i lute of -
Biotechnology. 

PART II. L. Prior Obligations and Prerequisites 

1. Prior to the approval of the Project Docmlent and the cHaencement of the 
project activities tlae Mongolian Govef'DlleDt authorities will provide: 

Prior Obligations 

Adequate laboratory pre11ises with basic equiIJll8Dt to be supple11ented and 
strengthened tbrouch the project. 

Sufficient funds for procurement of additional ite11S of equipment and 
supplies to supplement the laboratory facilities. as well as for 
.. intenance of the equipment. 

Nomination of the National Project Director and other project staff as 
envisa.ted by the Project Docmient, to be released from other duties, thus 
enabling their full engagement in the project activities. 

Hollination of the project secretary and other adllinistrative personnel, 
as envisaged by the Project Document, as well as provision of office 
pre11iscs. 

Pre.reguisites 

English language training courses and timely nomination of candidates for 
training. 

Transportation for the project staff within the country. 

2. The Executing Agency takes full obligation to provide: 

Inputs as described in the Project DOCU11ent and in accordance with the 
work plan jointly agrP.ed upon by all three parties concerned. 

To qualitatively and quantitatively backstop the project activities, thus 
enabling s1100th implementation and t.illely C011Pletion of the project. 

3. The Project Document will be signed by the Resident Representative on 
bel.alf of UNDP, and UNDP assistance to the project will be provided only 
if the prior obligations stipulated above have been met to UNDr's 
aatiafaction. 

PART II. M. 

The •cope and level of the future UNDP assistance will be deten1ined in 
tt.e cour•e of the proJect operation. Such uaiatance .. Y be needed for 
extendini/•upplaenting the level of the imediate obJectivea. 
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PART III. SCHEDULES OF R>NI1'0Rit«;, EVAJ.VATION AND REPORTS 

PART III. A- Tr-ipartite Monitoring Revjews, Techni91l Reviews 

The project will be subject lo periodjc reviews in accordance with the· 
policies and procedures established by UNDP for aonilorint the project and 
procr-e impleaentation. 

PART II. B. 

The project will be subject to evaluation, in accordance with the 
policies and procedures established for this purpose by UNDP. The 
organizatjon, teras of reference and tiaing of the evaluation will be df.:cidcd 
by consultation between the Govenment, UNDP and the Executing Agency. 

PART II. C. Progress and Technical Reports 

The National Project Director will be obliged to prepare Project Progress 
Reports on six llODtbs intervals. The reports are to be prepared in English on 
the pre-printed UNDP fol'llS. The exact schedule of the subaission of the 
reports will be set in the final version of the Work Plan which is to be 
prepared i...ediately upon ccB&encement of the project operation. 

The National Project Director is obliged to prepare the Internal 
Evaluation Reports together with every second Project Progress Report. The 
reports are to be prepared on pre-printed UNDP report fonis. 

Two copies of the Progress Reports and Internal Evaluatjon Reports are lo 
be subaitted directly to the Executing Agency by the Project Director with 
other copies to the UNDP office for distribution to UNDP headquarters ana the 
Govenment (3 copies). 

The UNIDO experts, in clos~ r.ollaboration with the National Project 
Director, are obliged to prepare the Agency Draft Ten1inal Report at least two 
aonlhs prior completion of the project's operation. 



PART IV. BYl!!im 

Country: MoftSolia 
Project Number: NON/88/002/01/37 

A. eB2l1~t-!lrug1!_g2~111~_YHDe_1HeYI1 
(in US Dollar•) 

• 
Project Title: Elaboration of Technology 

for Feed Additiv~ Production 

TOTAL 1988 1989 1990 
------------··--------------------------------- .. ------------------------··-----····--------···--··"·--··--····-- .. _ .. -...... 

m/m USD m/m USD m/m USD m/m USD 
---------------------------------------------···· ···----····-------·-·---··-- ,.. __ ------·------------------------.. -· .. ·--
10 
11 

16 

19 

30 
31 

32 

39 

40 
41 
42 

49 

50 

99 

PROJICT PERSONNEL 
l>cperts/Consultants in 
•icrobioloey 1/1 
fer.entation eq~iPll. 1/1 

staff llellb.•iss.cost 

C<M'ONENT TOTAL 

TRAINING 
Indiv. Fellowshi&lS in 
•icrobiolngy 
fe.-.entation equipm. 
Study Tour 

COMl'ONENT TOTAJ, 

EQUIPMENT 
l>cpendable 
Non-expendable 

COMPONENT TOTAL 

MISCELLANEOUS 

GRAND TOTAL 

2/2 

1/3 
1/3 
2/1 

4/7 

7,500 
7,500 

5,000 

20,000 

11, 700 
ll, 700 
12,000 

35,400 

3, 100 
140,500 

143,600 

1,000 

200,000 

l/~i ll, 700 
1/3 ll, 700 
2/l 12,000 

4/7 35,400 

1,000 

1,000 

300 

36,700 

1/1 
1/1 

2/2 

7,500 
7,500 

5,000 

20,000 

1,100 
140,500 

141, 600 

500 

162, 100 

1,000 

l,000 

200 

1,200 

w ,,. 
I 



B. PROJECT BUDOET COVERING GOVERNMENT CONTRIBUTION (In Klnd)(In Tu1hrlk1) 

Country: Mon1olia 
Project No: MON/88/002/01/31 
Project Title: Elaboration of a Technolo•~ for Feed Additiv~ Produ~tion 

---------------------------------------------------------------------------------------------------------------------------------
TOTAL 1988 1989 1990 

--------------------------------------------------------------------------M·-----10 PROJECT PERSONNEL m/m T m/m T m/m T rn/m ·r 
---------------------------------------------------------------------------------11-01 National ProJeel 

Direct.or 1/24 40,500 1/6 10,125 1/12 20,2150 1/6 10 I 125 
11-02 Chief of aection 1/24 34,000 1/6 8,tiOO 1/12 11, 000 1/6 8,500 
11-03 Ten Reaearch Works 10/24 192,000 10/6 48,000 10/12 98,000 10/8 48,000 
11-04 Two Enarineera 2/24 38,600 2/6 9,650 2/12 19,300 2/6 9,650 
11-05 Four Technicians 4/24 48,500 •1/6 12,185 4/12 24,250 4 /1) 12' l 25 
11-06 Secretary/Interpreter 1/24 24,000 1/6 6,000 1/12 12,000 1/6 6,000 

11-09 COMPONENT TOTAL 

30 TRAININC: 

31 Fellowahips 
32 En•llsh Lan1ua1e Cours~ 

39-99 COMPONENT TOTAi. 

4 0 EQU I PHE~JT 

41 Expendable 
42 Non-Expendable 
43 Pre•ises 

19 cm1PO~ENT TOTAL 

50 MISCELLANEOUS 

GRAND TOTAL 

---------------------------------------------------------------------------------19/144 377,600 . 19/36 94,400 19/72 188,800 19/36 94,400 

---------------------------------------------------------------------------------
4/3 
6/6 

40,000 
14' 400 6/6 

4/3 40,000 
14,400 

----------------------------------------------"·----------~---------------------10/9 54,400 6/6 14,400 4/3 40,000 

--------------------------------------------------------------- .. --"·------------
40,000 

600,000 
1,250,000 

20,000 
500,000 

1,2&0,000 

10,000 
S0,000 

10,000 
50,000 

--~--"·------------------------------------------------------------- .. ·----------t,890,000 ~,110,000 en,ooo 60,000 

--------------------------------------------------------------------------------3,000 2,000 1500 GOO 

-------------------------------------------------------------"--"·--------------2,325,000 J,SB0,800 289,300 154,900 

""' \II 

I 



TENTATIVE WORK PLAN 

Countr1: Honcolia 
Project Nuaber: MON/88/002/01/37 ANNEX 1 
Project Title: Elaboration of a Technolo•1 for Feed Additive Produc~ion 

·----------------------------------------------------------··---------------------------~------------Acth·i ti ea 1988 I 1989 I 1990 

----------------------------------------------------------------------·----2 3 4 5 6 7 8 9 10 11 12 I 1 2 3 4 5 6 7 8 9 10 11 12 I 1 2 3 4 5 6 7 

-------------------------------------------------------------··---------------~----------------------Construction preaiaea t I 1 

--- --~----------------------------------------------------"·---------------------------------------Nomination of National 
Projct Director, other 
project peraonn~l • 

I 
t 
I 

I 
I 
1· 

-------------------------------------------------------------M••·--··--------------------------------En1liah lancua1ea ~ral­
nin1 for selected pro­
ject personnel 

t ...... 
1 
1 
I 

1 
I 
I 

-------------------------------------------------~--------------------------------------------------Preparation of Job 
description .t 

1 
t 

I 
I 

------------------------------------------------------"·--------------------------------------------Preparation of detai lr.1\ 
li•t or equipment and 
orderina 

. :t 
I 
1 
I 

I 
l 
1 

--------------------------------------------··-------------------------------------,~------------~----Study tour for tw~ Mon­
•olian project ~eraonnel 
in Weat Oer••ny, 
Sweden,Denaark 

t 
I 
I 
I 
1 

t 
I 
I 
I 

-----------------------------------------------------------~---------------------··------------------Fellowahip pro1ra•me I I 
( Go'\'erna. Input> for 4/3 t t 
•I• 1 1 

-aicrobiolo11 in USSR t • * * I 
-fer•entation techno- t I 

lol)" in CSSR I * t t I 
-microbial acreeninl in ODR I * * • I 
-biocheaiatry in Hunlftrf I * * * I 

-------------------------------------------------------------------·-------------------------------

w 

"' I 



• • 

ANNEX 1 (continued) 

---------------------------------------------------------------------------------------------------Acti\"ities 1988 1989 1990 

------------------------··--------------------------"·----------------------2 3 4 5 6 7 8 9 10 11 12 1 2 3 ~ 5 6 7 8 9 10 11 12 l 2 3 4 5 B 1 

------------------------------------------------·--------------------------------------------------Fcllow~hip pro•rammc 
(UNDP Input> 

-aicrobiolo•~ in Japan 
1 /3 .,., .. • * .. 

-r~r•entation equipment 
in Italy 1/3 •/• • * • -------------------------------·-----------------------------------------------------------"··-----Short-term consultaney 

-feraentation equipm~nt 
1/1 .,. 

-microbioloa~ 1/1 m/m • 
* 

----------------------------------------------------------------------------------~---------------Procure•ent of equipment 
and installation 

C Go,·ern•. Input) * * --------------------------------------------------------------------------------------------------Procurement of equipment 
and installation 
lUNOP tnpul) ' . * * 

-------------------------------------------------------------------------------------------------~ Mid-term e\'aluation of 
lhc.• proJe•~t acti\"ilics • 

-----------------------------------------------------------------------.------~--------------------Finul report scttin~ 
fi»din•s ~nd recommen­
dalion • :t ... 

------------------------------------------------~----------·---···-----··--···-----·---------------Compilntion or ~uid~lihc& 
and 111ct.ht1dolocieos for f'ccd 
udl.l i. l i \'t.' p1·c.>ttuc t icm "' "' t ~ 

-------------------------------------------------· ------------------------------------------------

w ..., 
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List. of l " . ,-ent.s reguired 
for t.he elabirat. ... -·~ of a t.echnol~gy for feed 

additive product.ion 

Tit.le Supplier Model Qt.y Price Total price US 

Jar Feraent.or. IKEMOTO Type H 
10-0476 scientific 

t.echnoloa:r 
co .• LTD. 

optional accessories: 
pH cont.roller 
DO indicator 
automatic defoaaer 
automatic recorder w/chart 

Analytical balan­
ces 30-115 

pH •eters 25-
3008 

Electronic balan­
ces 30-116 

Micro Pipets 
(variable volume) ____ ~~ 

20-128 
(ault.i ran&e) 
25-50-100 aid 
200-500-1000 111'1 

tip for 5 to 100 akl 

tip for 120 to 1200 akl 

Pipet stand 
20-128 

Safety C:abinet, 
standard ~·er­
sion 90-1040 

Personal co•­
puter with 
acceasorif"s 

De•ineralizer 
50-31 

Pipet. washer* 
20-156 

Dual-band uv 
lamp 

Tai.wan 
China 

IKEMOTO 
scientific 
technolo&y 

Cole-Paraer 

SD-ZOO 

TD-20RF 

YPZ-300 

1100 v 

TL 

DGS 

SCVSECIIA 

IBM/PC/XT 

MA-1 

ol09 

k-9818-02 

1 

1 

1 

4 
4 

6600 

760 

130 
130 

4case 60 

4case 60 

124 

6600 

4090 
3000 
1867 
2000 

1900 

780 

900 

520 
520 

240 

240 

496 

13266 

2600 

1000 

140 

200 

• 



• 
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1220 VAC) 

la•p stand 
Replaceaer.t filt~r 
long-wave 6-~att tube 
short-wav~ 6-~att tube 

k-9818-50 
k-9816-10 
k-981'1-26 
k-9813-2i 

Feraentor 1001 Lr:~ Sweden 

List of cheaicals 

Tit.le Supplier Model Qty 

D,L- -E-Diaai-
nopiaelic acid 

(pfs) Sii(aa D 13;; lOg 

Gent.aaicin 
sulfate Si~aa G 3632 lg 

Aaaoniua ferric 
citrate 17X 
Fe reaeach 
&racle Ser,·a 1336i 500g 

Citric acid 
anhydrous Fl aka i1481 lk" 

Pept.one fro• 
Casein, lryptic 
dicest Fluka i0172 0,5kg 

Tween 80 Fluku 93780 lOOml 

L(-) Halie acid Fl11ka 02290 250& 

Succinic acid Flukn 14079 o.2sk, 

Vitaaim• Si t:•A \'-1 lkit 

aya-Diphenylcar-
bazide (pCaJ Si i::aa Dii66 100, 

Gl7cerol (pfsJ Si,m:l G 5516 500ml 

Pyrosallol (l;falJ Si,:aa p 0381 500g 

d-Cyateine Hydro-
chloride; 
Anhydrous CpfaJ Siruna c 1276 1001t 

Cetrieide A&Br Ser'.'n -18088 0, ;;,,, 

Lactobacillus 
HRS Broth Ser\'a .lf:Ji!36 0,5k' 

Price 

40 
132 
11 
20 

100000 

Total l.iSD 

140.472 

Total price /US s, 

51.60 

32.30 

13.4 

11.1 

25 

16,65 

40 

4,175 

48,85 

55.00 

2!,80 

54 ,00 

51, 6C 

&-I 

55 
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Malt. ext.ract 
Agar SCl'\"8 48278 0,25kg" 34,5 

~alt. extract .. 
Bro~h Sea·va 48280 0,5kg 60 

Nytrient. Agar 
DE\" Se1·va . .f8140 0,5kg 67 

Reinforced Clost-
ridial Broth Ser,·a -18108 O,Skg 58 

Liver Povder Ser-
vabacter Serva 48015 0,25kg 52 

Meat. extract Ser-
vabacter (DryedJ Serva 48020 O,Skg 77 

Nutrient Broth Serva 48500 lk& 90 

Sabourand Liquid 
Mecliua Serva 48360 O,Skg • 32 

Aluainua Foil Serva 9010~ 12rolls 50 

Roll dispenser Serva 90141 lea 28 

N7Dh7drine Sil[aa N 0507 10ea 88,5 

Glass spray 
unit (pfs) Sigma s i256 2ea 59,-1 

Br.Oacreso~ Green Sigma B 7382 2ea 16,50 

Fluoresco•ine Sigma F 1)5756 lea 10 

z-Mercaptoethanol Ser"· a 28625 500al 19 

EDTA Serv;s 11278 3k.I 46,5 

D-Mannitol Serva 28410 lk~ 27,5 

D-sorbitol Ser.,.·n 35230 1k& 10,9 

L-Aaino-Acids Sig1r1a LAA-21 lkit 35,30 

Carbohydrates Siaima CAR-11 lkit 44, 15 

Yeast extract Silin~ \' 400 2ki 31 

Lysoz:>·me Si,ma L 68i6 :! 51 158,05 

Er•o•terol FJuktot 45480 50e 41 ,66 

Albumin Fluka 05440 sii 35 

TRIS ( h)·droch 1 o-
ride> f luka 93349 11-:s: 58 

-Cil ucuronida~e Sigma G 050? 5,000000 urait.s 145 



• 
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R!bonuclease A Serva 34388 1 g 150 

Ribonuclease Serva 34390 3g 140 

TLC Tank lid Sioia T 7882 6 ea 28,50 

TLC Glass develo-
ping tank SiJOla T 9fn7 3 ea 111,30 

D (+) Melibiose 
Monohydrate Fluka 63630 20 g 31,67 

Silica gei Typ G Sig11a s 6503 1 kg 43,7 

Lyticasc SiJOla L 8012 1 g 292 

Silica gel on 
poliester SigJla T 6145 6 box 297,0 

Antillony penta-
chloride Sig)la A 6653 6 ea 48 

L-Glutamic acid 
(pfs) Sigma G 5638 500 g 9,70 

L-Glutamic acid Sigiaa G 5889 0,5 kg 7,90 
-------------
Total 3,100 USD 
------------ -----------

Justification f2~_E9uipaent Procurement 

In order to accelerate the development, scaling-up and practical 
application of fenaentation processes sophisticated equipment is necessary. 
Therefore, it is reasonable to expect that the procurement and installation of 
llOdern fermentation facilities will progressively be faster and speed up the 
elaboration of a technology for feed additive production as well as the 
research into the biological effects to the respective products. In addition, 
the extension of the research area and the field of practical application will 
be facilitated and the methodological level of the nativnal staff will be 
considerably improved. For this very reason assistance to the Institute of 
Bioteclmology MAS, which is in charge of the project iaple11entation, is 
vitally important. At present, e.g. the fel"llelltation capacity of the Institute 
consists of only one simple feraentor (20 1) and aost fel'JleDtation experiJMtnts 
aust be performed in the Biofactory at Songino, i.e. outside the Institute and 
even outside Ulan-Bator. Thus, particularly the procurement of three 
f ermentol·s ( 10 1; 10 1; 100 1), fully equipped for aut011ated process control, 
falls among most priority objectives. 

The installation of •odern fel"llel1tation facilities at the Institute of 
Biotechnology MAS will substantially increase the project activities and will 
enable very advanced scientific research to be carried out. This trend 
reflects the need for the development of national biotechnology and f ore•ees 
the possibilities of its practical application to 11eet the actual needs of the 
country. 




