G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

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

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


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

RESTRICIED DP/ID/SER.B/730

29 November 1994
O ORIGINAL: ENGLISH

- ELABORATION OF A TECHNOLOGY FOR
FEED ADDITIVE PROCDUCTION

DP/MON/86/008

MONGOLIA

Terminal report*

Prepared for the Government of Mongolia
by the United Nations Industrial Development Organization,
acting as executing agency for the United Nations Development Programme

Prepared the stitute o o olo

Academv of Sciences, Ulan Bator

Backstopping Officer: A. Ouaouich
Agro-based Industries Branch

United Nations Industrial Development Organization
; Vienna

* This document has not been edited.

V.94 28361




I1.
II.

e

I1I1.

Introd

Main p

.Projec
Activi

Outpu:
Cutput
Output

Conclusions and recommendations

Annex
Annex

Annex

Annex

Annex

Annex

TABLE OF CONTENTS

172 55 Ue ) 1 WU
7'\ < U

t objectives ........_ ... ...
ties and outputs produced ........

1 (National and international staff) ..........
2 (List of non-expendable equipment delivered

by UNIDO) ....'evnrvrnennannn.

3 (Study tour and fellowsnhips organized

by UNIDO) ...ovvrnrnenncnnnn.

4 (Study tours and fellowships organized

by the Government) ............

5 (Researchers trained within the framework
of the project and now engaged in the

"Shim" Company ............-...

6 Backstopping Officer’s comments

NN

10

11

12

15

17
18




I. INTRODUCTION

Blotechnology, because of its benefits Zfor agriculture,
medicine and others was chosen as an one of the four priorities of
the Mongolian Government's Prugremme for the National Development.

Due to the rapid growth >f the Mongolian population and the
inoreasing need to provide raw materials for light and food
industries modernisation of the national agricul ture especially of
the anima) production through the development of biotechnology
beocame the main target of the national economy .

Consequently, the National Plan for the Boonomio and Sooial
Development for 1986-1990 envisaged a 1C-12% increase of the
average ammual grosa output in animal husbandry. The meat
production was plaxmed to reach the level of 530 thousand tons by
1990. the milk productior 350 million 1l1litres and bdbutter 5.3
thousind tons. Most of this growth in livestock prodaiction was to
be achieved through the applisation of modern blotechnology.

One of the major oconditivns of raising the livestook output
is to inorease the produotiviiy of the cattle by provisions of
ernriched animal feed and fesd acdditives. In Mongolia *the lack of
protein additives for animals 1s estimated to be around 300,000
tons per year. The most economical way to produce feed additives,
such as s8ingle ocell proteins, aminoacids, feed antibiotios and
vitemins, 1s the development of the - microbiological 1industry.
Howevor, no miorobiological industry existed in Mongolia at the
momer:t of Projeoct formulation and no feasibility studies were
available to establish such an industry.

The Government's plan to support the development of
biotecnnology recognired the above-mentlioned faots and aimed at
getting Zforeign expertise, equipment and establishing the feed
prooessing industry. Special emphasis was given to the training
of the looal labour foroe in new prooess blotechnologies and
laboratory techniques. Thus, the Project "MON/86/008 Elaboxration
of a Teohnology for Peed Additive Production® refleooted onc of the
four main priorities - development of bloteochnology - expressed in
the National Development Plan for 1986-1990,




II. MAIN PART

Starting date: April, 198§
Duration: 3 years

UNDP ocontribution: 341,797 US $
Government_oontribution: 2.325,000 tughriks

The Bxeocuting Agenocy for the Projeot MON/86/0CC was the
United Nations Industrial Development Organization (Viemma) whioch
was directly in ocharge of reorultment of international experts.
proocurement and delivery of equipments as well as of arrangements
of study tour and individual fellowships.

The Inplementing Agenocy was the Institute of Biotechnology.
Mongolian Academy of Scienoes, which was responsible for providing
the building and faocilities to install the Projeoct equipment and
carry out the Project activities. recrultment of the looal staff
and providing the laboratory research needed for the Project
implementation.

The Project consisted of two partsa: Preparatory Assistance
and the main Projeot. During the Preparatory Assistance the
available infrastruocture and staff in the related field, as well
as need for technioal cooperation were assessed, the main Project
was formulated and the loocal research staff was reorulted (Annex
1). But during the Projeoct implementation the local staff was
changed 1in oconnection with the movement of the Institute’'s
personnel and Project activities.

II.1. PROJBCT OBJECTIVES

At the moment of Projeoct formulation the Institute of
Biotechnology possessed a ocolleotion of well oharaoterized
mioroorganisms (baoteria, actinomyoetes and yeasts), mainly
isolated from the soil. Among them there were two strains whioch
could be used for elaboration of a teohnology for feed additive
produotion (IL-lysin and protein). However, becauvse of (a)lack of
sophisticated fermentors and ochemicals for advanced researoch:
(b)lack of highly qualified national persormel and (o)shortage of
experience in biotechnology R and D and know-how the Institute
oould not carry out the research on miorcbial teohnology.

, To overcome the diffioculties so far enocountered and to assist
through the development of miorobial teochnology in the application
of biotechnologioal achievements for national production
‘p:r:o:oesaea. espeoiully‘ with regard to 1livestook, the Z?Project’'s




development and immediate obJjeoctives were formulated as following:

Development objective: to improve the national agricultural
production through biotechnology-based improvement of 1livestock
yields and development of fndder additives for animal feed.

Immediate objective: the development of a new technology for
the production of feed additives through elaborating methods of
miorodbial syntheais.

At the end of the Projeot implementation the following
outputs were expected to have been produced:

Output 1: an experimental biotechnological pilot plant
strengthened with modern fermentatlion facilities and laboratory
equipment.

Output 2: a group of six scientific senior research staff
from the Institute of Bioctechnology trained in modern
biotechnologliocal methods of producing microbilal protein,
antibiotics, eto. and a number of Junior researchers and
laboratory personnel trained on the spot.

Output 3: a set of guildelines and methodologies on
application of the advanced technology for production of feed
additives (lyain oconocentrate, single cell proteins and
antibiotics).

II.2. ACTIVITIBS AND OUTPUTS PRODUCED

All aotivities for the implementation of the Project have
been carried out in olose cooperation between the UNIDO (Vienna),
UNDP Resident Representative and the Institute of Biotechnology.
Most of planned activities have been sucoessfully Iimplemented
except the activities relating to the output 3. It was suggested
from the UNDP Resident Representative not to invite the expert on
fermentation equipment because Mr. M.Lingnau from Prings (Germany)
had already installed the 100 I fermenter and oarried out
on-the-job training of the counterpart personnel. The Institute
took intc account that opinion and agreed not to invite such an
expert, but in its twun suggested to train one researcher in the
field of taxomomy of industrially important aotinomycetes, what
was then approved by the UNDP and UNIDO.




Output 1

Pilot plant and laboratory equipment in accordance with the
list prepared by the Project staff and UN expert (exocepting the
100 I.-Iermenter) were recelved and installed in due course (Annex
2). Delay in delivery the fermenter was caused by the difficulties
in its transportation to Mongolia. However, the fermenter was
recelved and successfully installed at the end of Pebruary, 1991.

The equipment delivered by the Government ( three 20 1L
fermenters, steam generator, vacuum evaporator, atomizer dryer and
etc.) were installed in oollaboration with the local and CKBA
member country's speocialists (Annex 2).

Thus, now there 1s an experimental biotechnological pilot
plant strengthened with modern fermentation facilities and
laboratory equipment at the Institute of Bilotechnology. At present
it 1s used for elaboration methods of microblal synthesis of

—-carotene by yeasts and fermentation technology for production
ol bakery yeasts. The oconcentration and drying of materials for
traditional medicine and food are carried out here as well.

Output 2

in the ocourse of the Projeoct implementation great attention
was paid to the training of the nutional staff in different fields
of modern biotechnology. As a result there are 10 researchers
successfully +trained in miocroblal fermentation, bdiochemistry,
genetics, taxonomy and fermentation equipment. Study tour for 2
sclentists in Prance was organigzed as well (Anmnex 3). On-the-Job
training of the ocounterpart personnel on fermenter was oarried out
with the consultation of Prings speclalist Mr.Lingnau in the time
of Joint experiment on yeast fermentation Just after the
installation of 100 I fermenter.

T™he Project stimulated the sclentific activity of the
Institute’'s personnel and the Govermment organized fellowships in
the form of post-graduate course for S5 young researchers involved
in the Project. Now they are doing their Ph.D. thesis sbroad in
different fields of modern biotechnology (Annex 4).

However, it should be noted here that some researohers
trained in the Projeot frame left the Institute for private




business because of the new economic situation in the country. It
was not good for research activity of the Institute., but it might
be a significant contribution to the achievement of the project
development objective because they set up the company named “"Shim*
for pl;oduotion of feed additives (lysin, single cell protein and
etc.) and microbilal fertilizers (Annex 5).

Thus, there are sclentific staff trained for advanced
research in microbial synthesis and fermentatlon technology who is
now engaged in elaboration the methods of microbilal synthesis of
feed and food additives and theilr production.

Output 3

As 1t was mentioned above according to the opinion of the
UNDP Kepresentative the invitation of the UNIDO expert on
fermentation equipment was cancelled. Probably, because of this
the compilation of guldelines and methodologies for the production
of feed additives was not provided by the U_NIDO. However, the
national staff elaborated the technology on lysin and single cell
protein production. In 1991 this technology with the feasibllity
study data was transferred to the former Ministry of National
Development (Mr. Buudaykhuu).

In collaboration with the researchers from the Institute of
New Antibiotics (Moscow, Russia) it was found that the antibiotic
produced by the examined strain was new and belonged to the
aureolic acid group of antibiotiocs. The results will be published
in journal "Antibiotics and Chemotherapy” (Moscow, Russia). The
suiltability of this new antiblotioc to be a feed additive 1s an
object o0f further study and, therefore, teohnology for 1its
production cammot be elaborated here.

Thus, there 1s a set of guildeiines and methodologles on
application of the technology for production of lysin concentrate
and single cell protein.

IIX. CONCLUSIONS AND RECOMMENDATIONS

Now at the end of the Project implementation the following
conclusions can be made:
1. The Project was first and significant step towards the




setting up the microbiologliocal industry in Mongolia. I% laid the
basis (pillot plant and laboratory facllities and treined stat?f)
for research In microbial synthesis and further development of
mioroblal technology not only for feed additives but different
products of microbial synthesis as well.

2. The technology on production of feed additives such as
lysin concentrate and single cell protein was developed thrcugh
the elaboration methods of microbial synthesis. At present there
is a focal point for training of the Institute’s personnel and the
persommel of other blotechnological institutions and university
students dealing with fermentation technology. A number of works
on fermentation and drying the DLlological materlals are carrying
out at the pilot plant. Thus, 1t can be noted that the immediate
objJective of the Project is achleved.

3. The pilot planit and laboratory faclllitiles set up as a
result of the project implementation were aimed to provide
research and training in the field of microbial synthesis and
fermentation technology. but not to precduce feed additives.
Therefore, to achieve the development obJjective, 1.e.to improve
the national agricultural production through blotechnology-based
improvement of 1livestock ylelds and development of fodder
additives for animal feed., large-scale microblological processing
industry had to be set up. However, due to the current economic
problems 1in the country. 1t 1s not possible to achieve the
mentioned goal iIn the near Ifuture. Nevertheless, the private
company which is involved in the production of feed additives and
microbial fertilizers has recently been set up and it should be
considered as a salutary sign that the development objective might
be achleved in visible future.

To strengthen the achievements reached and further
improvement of research and application of miocroblal synthesis and
fermentation technology in different fields of National Economy
the next steps should be recommended to undertake:

1. To finish the equipping of pilot plant and laboratories by
supplying the fermenter for 500 1L, freege dryer, oapping maochine,
filter ©press, gas chromatography, high performance 1liquid
chromatography and etc. to provide the elaboration of entire
process of microbial fermentation technology for food, feed and




pPharmaceutical industry.

2. To traln researchers in the fleld of purification o2
mlcrobilal products, inprovement of strain productivity,
fermentation technology of antiblotiocs and vitamins, management
and marketing of biotechnological products.
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A.National staf?f

Nameo

1. T.Puntsag

2.G.Urantsoo)
3.L.SanjdorJ

4 .B.Badrakh
S.D.Naranchimeg
6.Ch.Dulamsuren
7.T.Bold
8.G.DoxrJ
9.D.Tserendulam
10.Ts.Damdingana
11.D.Monkhbat
12.D.Dulmaa

13.T7.Narantsetseg

14.B.Tse . seg

NATIONAL AND INTERNATIONAY, STAFP

Position

Chief of the Sector
of Microbiology
Head of the lLab.

Research
Research
Research
Research
Research
Research
Research
Research
Research
Research

sclentist
scientist
sclientist
scientist
sclientist
sclentist
scientist
scientist
solentist
solentist

Head of the Lab.
Head of the Lab.

B.Intermational stat?f

Name

1 .Rehacek 2.

2 .Rehacek Z.

Position

UNIDO expert on
Preparatory assistance
UNIDO expert on
Miorobial synthesis

Start

Apr

Apxr

ApT
Apr

Apr
Apr
ApTr
Apr

Aug
Aug
Aug

1968

1988
1968
1988
19588
1988
1988
1988
1988
1989
1988
1989
1969
1990

Finish

Oct 1991

Aug 1990
Aug 1990
Sept 1989
March 1990
Oct 1991
Sept 1989
Sept 1989
1991
1991
1991
1991
1991
1991

Period of stay

April 1988

September 1989




11

Amnex 2

LIST OF NON-EXPENDABLE EQUIPMENT
- DELIVERED Y THE UNIDO

Description Quantity Price., US$
1 .Microscope Axioscop Opton
with accessories 1 3,840
2.PC/AT Compatible Personal

Computer System 1 2.100
3.8Seikosha SP-180A1 Printer 1 240
4_Analitical Balance Ohaus GA 110 1 2.272
S.Schott PH-meter CG 838/42 1 333
6.Electronic Balance Ohaus E 120 1 1.206
7.Safety Cabinet Ehret ET 100/H 1 €,076
8.Jar Permenter 10-746 type M 1 12,800
9.Pllot Permenter 100 L with accessoriles 1 113,226
TOTAL 147,093 US$

LIST OP NON-EXPENDABLE BQUIPMENT
DELIVERED BY THB GOVERNMRENT
Description Quantity Price,

tughriks
1.Steam Generator (Russia) 1 36, 000
2.20 L Permenter (Cgzechoslovakila) 3 814,200
3.Vacuum Bvaporator (Denmark) 1 400,310
4 .Atomizer Dryer (Denmark) 1 503,320
5.Conmpressor (Russila) 1 2,460

TOTAL 2,027,690 tughriks




12

Annex 3

STUDY TOUR AND PELLOWSHIPS CRGANIZED BY THE UNIDO

A.Study tour

1.Name: T.Puntsag
Position: Chief? of the Sector of Microbiology
Pleld o2 study: Management of research in Blotechnology
Place of study: Several institutions in Prance
Duration: 15 days

2 .Name: B.Arya
Position: Research sclentist
Pleld of study: Research lab. facllities
Place of study: Severzl institutions in FPrarce
Duration: 15 days

B.Pellowships

1 .Name: G.Urantsoo]
Position: Head 1lab.
Pield of study: Microblal synthesis
Place of study: University of Tokyo. Japan
Duration: 4 months

2 .Name: L.SanjdorJ
Position: Researoh sclentist
Pield of study: Technical microb;.ology
Place of study: Institute of Microdbiology.

Prague, Cgechoslovakia

Duration: 4 months

3.Name: B.Badrakh
Position: Research socientlst
Pleld of study: Permentation technology
Place of study: Several institutions in Germany
Duration: 4 months

4 .Naxe: T.Narantsetseg

Position: Head of the Lab.




Pield of study:
Place of study:

Duration:

S .Name:

Position:
Pleld of study:
Place of study:

Duration:

6 .Name :

Position:
Pleld of study:
Place of study:

Duration:

7 .Name :

Position:
Plield of study:
Place of study:

Iration:

8.Name:

Position:
Pleld of study:
Place of study:

Duration:

9. .Name :

Position:
Pleld of study:
Place of study:

Dwuation:
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Blochemistry

Institute for Nutritional Resources,
Beijing. PR ot China

2 months

D.Dulmaa

Research sclentist

Straln improvement

Institute for Nutritional Resources,
Belijing. PR of China

2 months

Ts.Olziybaatar

Research scilentist

Blochemistry

Institute for Nutritional Resources,
Beljing., PK of China

2 months

Ts.Damdingaa

Research sclentist
Permentation equipment
Institute of Microblology.
Prague, Cgzechoslovakia

2 months

D.Monkhbat

Engineer

Permentation equipment
Institute of Nicrobvlology.,
Prague, Cgechoslovakia

2 months

D.8uvd

Research solentist

Mutagenesis of Amylase

National Institute of Agrobviological
Resources, Tsukuba, Japan

6 months




10.Name: B.Tsetseg

Positlion: Head of the Lab.
Pleld of study: Paxconomy o2 Actliromycetes
P}ace of study: University of Newcastle upon Tyne, UR

Duration: 6 months
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Annex 4
STUDY TCURS AND PRLIOASZIPS ORGANIZED
BY THE GOVERNMENT
A.Study tours
1.Rame: T.Puntsag
Poslition: Chief of the Sector of Microblology
Pleld of study: ' Permentation equipment
Place of study: JZD Agrokombinat, Slusovice,
Cgzechoslovakia
Duration: 15 days
2 .Neme: G.DorJ
Position: Research sclentist
Pield of study: Permentation equipment
Place of study: JZD Agrokombinat, Slusovice,
Czechoslovakia
Pureation: 15 days
3.Name: L.Sanjdor)
Position: Research scientist
Pield of study: Meeting of CMEA member countries
on amino aclid production
Place of study: Institute of Biotechnics.
Mosoow, Russia
B.Pcllowships
1 .Name: T.Bolad
Position: Research scientist
Purpose of study: Postgraduate course
. Place of study: Institute of Bloorganic Chemlistry.
) Moscow, Russia
Duration: 3 years
2 .Name: G.DoxrJ
Position: Research solentist
Purpose of study: Postgraduate course

Place of study: J.Att1ila University, Szeged, Hungaria




Duration:

3.Name:
Position:
Pﬁibose of study:
Place ol study:
Duration:

4 .Name:
Dbogition:

Purpose of study:
Place of study:

Puration:

& . Mame:
Position:

Purpose of study:
Plece of study:

Treration:
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3 years

B.Badralth

Research sclentist

Postgraduate course

Rurboldt University, Berlin, Germany

2 years

D.Naranchimeg

Research sclentist

Postgraduate course

Institute of Blochemistry. Sclia,
Bulgaria

3 yesars

. Tserendulam

Research sclentist

Yeast fermentaticn

Institute of Nicrobial Blochemistiry
and Physiology. Puschino, Russia
1.5 months
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Anmnex 5

. RESEARCHERS TRAINED IN THE PROJECT FRAME
AND NOW ENGAGED IN "SHIN" COMPANY

1.G.Urantsoo)
2.5L.Sanjdorj
3.D.Dulmaa
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Annex 6

BACKSTOPPING OFFICER'S COMMENTS

The Institute of Biotechnology st the Academy of Sciences in
Ulaanbaatar, which prepared this termina! report, participated actively in
the completion of the project activities.

We are tleased to notice that 5 jy:zars after the completion of the
pro ject the report comes to confirm its si_cessful implementation through the
achievement of the output. This terminal report will be a reference for both
UNIDC (the experience of Mongolia could be applied in other countries) and
Mongolia, which has now got a rational capacity in the feced additive
production technology.

We recommend that the achievements reached be strengthened within the
framework of a follow-up action to be determined by the Mongolian Institute
of Biotechnology and submitted to the Mongolian Government.






