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W7ithin the framework of the UNIDO assisvance programnme

for the iadustrial vazlorizatiorn of the medicinal plants and Sheix
use in medicin;;{in the least developed countries, UNIDO charged
the Joint UNIDE)Réﬁhnia Centre~sith the task of sending a mobile
unit to certain ;ﬁrican ccuntries including Botswana.

The main objectives of the mobile unit were to collect
data about medicinal and arcmatic planﬁs, to carry out chemical
determinations on active princirles and to examine the prospects
of processing them locally in order to be used for the preparatic
of pharmaceuticzlse.

This was the secord phase of tke UNIDO assistance pro-
grapme wrhich followed the exploratery mission sent to.Botswana
in January 1978 under the project RP/RAF/77/015.

The mobile unit consisted of four experts, acccmpanied
by two cars fitted u; with laberatory equipmert and chemicals.

Due to the travel difficulties towards RBotswana, the
cars were left in Tanzania and the experts with some limited labc
ratory glassware and cremicals travelled by plane arriving in
Gaberone on the 4th of February 1980 and tke mission last:d for
two Q;eks until the 17th of February 1980. ifter scme difficultie
the Ministry of Health obta.ned the permission of the Departmert
of Agricultural Research to allow the UNIDO experts to carry out
the chemical analyses in its laboratory. The UNIDO experts carrie
out 6 qualitative determinations of active principles including
some chemical investigatioas on two plants exported by Z2otswara,
10 quantitative determinations of essential 0il3 and prepared the
Yincture of stramoniux as a dzmonstration example of the possi-

9ility of obtainiang locally some

medicines bazed on medicinagl |
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The present rzrort refers to the activity of the excers

and their findings and recomuencdations conceraing the valorizatic
of the medicinal plants zrowizng in the spontaneous flora.

It was a pitty taat the lccal authorities didn't succes:
in desigznating an interested counterpartner focr the WNIDC team
to develop further the research and the valorization of the medi-

cinal plants in Botswana.

2. Introduction

The mited Nations Industrial Development Organization
has a very important assistance progrzmme for the development cf
a charpaceutical industry based on the medicinal plants available
in certain developing countries. Several rrogrammes have been de-
velopped for different develoving countries and some of them are
already under implementation.

The utilization of medicinal plants has been always
known in the developing countries and the lz.gest part of the poou
lation make use of extracts or dry herbs for curing many tropical
and epidemic diseases. Taking into account the ircreased demand fc
medicines in the world and in the developing countries tco, a par-
ticular attention started to be focussed on the possibility of
medicines production on a more economic basis such as the utiiiza-
tion of medicinal plants which many developing countries are rich
in.

The spontaneous flora of 2o0tswana is rich in medicinal
and aromatic plants and therefore, it is advisable to process thkerx
in order to obtain the active principles and the essential oils
useful in the pharmaceutical industry.

The expert team was received at the ¥inistry of Health

and the M'nistry of Commerce and Industry where +the objectives of
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sresented.

these zinistries showed inszress

o]

The representatives o
in promoting the valorization of mediciral and aromatic piaats
growing in the spontaneous flora of 2otswara but it was difficult
%o designate a ccunterpartner for the UNILO mizsion.

Finally it was decided that tke experts can use the
laboratory facilities §f the Departmert of Agricultural Research
co-ordinated by the Ministry of Agriculture.

The activity of tkis Departaent is focussed on soil
Yertility research and improvement of plants and cultures for the
nouriskment of the populatior ard cattle with no preoccupation
for medicinzl and aromatic plants.

However the managerant of the Department made available
to UNIDO experts its laboratory facilities helpirg them to Fulfil
their mission. The persons met by the experts during their acti-

vity are indicated in Appendix I.

34 Considerations on the spontaneous flora

Botswara has a large territory, occupied to a large
extent by Kalahary desert and a low density of population (approx.
1,25 inhabitants/ng) concentrated in the Eastern region.

The relief cf Botswana,besides tae EKalahary desert,
which is not entirely deprived of vegetation, consists of large
savannah surfaces, forests, hills, table-~lands and even delta in
the North part of the country.

The flora is rich,a large number of species are growing
in the neigkbouring zones of the desert where the pedo-climatic
and the rain conditions are mors favourable for the vegetation.

4An important number of specizs growing in the sponta-




necus flora are sediciral aad aromatic sSpecies used in +the tradi-
tional zedicine.

In order to colisct information and samples of zedici-
nal and aromatic plants the botanist expert made trips towards
Lobatse, Francis town regions zndé in the surroundings of Tcshabong
in the southern part of RBotswanae.

Unfortunately the number and the distances of the trips
were limited due to the lack of time and adequate traanspcrt mear:s.

During these trips, the botanist expert collected nume-
rous samplzs of sediciral and aromatic plants, some of them recos-
nized by the pharmacopoeia. The majority of the samples were
checked in by gqualitative determinations concerming the presence
of the mair groups of active principles as” well as the guantita-
tive determinations of the essential o0il content.

Unfortunately on his trips, the botanist expert was not
accompanied by a local botanist. Therefore he could not demonstra-
te the method of quantitative evaluation of plants growing in the
spontaneous flora and which can be harvested yearly without diz-
turbing the ecological balance. However, the description of tkhe
methodology was presented to Miss Pearl Motsepe from tie Botswana
Agricultural College - Sebele, who showed a particular interest
in tke study of medicinal and aromatic plants.

The inforuation obtained in the field were cozple ted
during the diacussions with the specialists of the Ministry of
Agriculture (Department of Lagp Utilization, Department of igri-
cultural Research - febele), University of Botswana (Departzent of
Biology and Chemistry), the Agricultural College - $ebele, Ministxy
of Health(Nutritior Department), the study of the species existing
in tkhe collection of the herbarium belonging to tkhe National

lduseum and in the collectivns of the Pharirg Nursery - Xanye and




appendix II presents a list or 7 species of medicinsl
and arozatic plaxnts identifiad by the Dotanist expert which can be
used in tke preparation of pharmaceuticals. They are also recog-
nized by the intermatioral pharmacopoeia. The list of plants is
not complete because the botanist expert had not the possibility
to exblore all the rggions of the country.

Appendix III presents 43 species belornging to 21 genus
of piants , which have not been tested or they have been little
checked from a therapggtical point of view but they are used in
the traditional mediciﬁe. These species can offer the prostects to
identify valuable cubstances for the pharmaceutical industry
following %the necessary research works. |

A particular atbtention has to be given to Solanur sp.
(some of them procduce a big guantity of £rits) which can be an
importzaat source of solasodine for the preparation of steroid
tormones as well as (0 Harpagophytum procumbens sp. which is
growing even in the difficult pedo~-climatic conditions of the
Katabari desert and whick is exported to some companies in Zurope.

The species Tegetes minuta, Lippia javanicea and QOcimun
Canum are growing in big quantities ard have a high content of
essential oils which cen be used in the soap and detergect indus-
try as Wwell as in the preparztion of some pharmaceutical products.

Juring the trips made in the EBastern part of RBotawana,
it was notggy?;vourable conditions exist for the cultivation of
some species which are very important to prepare some pharmsceu-
ticals and cosmetics required on the international market. In this
respect Appendix IV presents 5 main species.

The UNIDO experts orought along a -¢collection of seeds cf
2C species of =zdicinal and aromatic plants were to be testad

locally. These species were handed cver to Mr. Franx Taylor




in toying to irtrciduce tX:=x in culture zzd to develop new scurces
¢ income for the peasarts from this region. Apgendix V presents
these species as well as the mzin elemernts of cultivation.

There is no specialized orgarization in Botswana to
cultivate or to prccess mediciral and aromatic nlants.

The Compary "Pelegano Village Industries™ in Gabane
exports Notholaera ecklorianza and a juice of an Aloe species and
~oze businessmen export tubercles of RaILaZCRYtud procumbens frem

the Tskhabong region.

4.~ Laboratory activity carried out by tks mission and guidelires

for the establishment of a pharmsceutigal and essential oil

industry.

At present all medicines are imported in Botswana throw:
a store administrated by the dinistry of Health.

There is neither a research or control laboratory for
aedicines nor a project to set up suck laboratory in tke near
future.

After some kesititions and discussions with the ¥inistry
of Health, Ministry of Commerce and Industry and the Ministry of
Agriculture it was decided thas the UNIDO mission would carry out
the quantitative and qualitative determinaticns. Samples of the
medicinal and aromatic plants were collected from the spontaneous
flora and they were tested in the laboratory of the Department of
Agricultural Research Co-ordinated by the Ministry of Agriculture.
This laboratory is specialized to perform soil research and trials

o~
<

on agricultural arf industrial plants (maize, suzflower, sorshum,

v

cotton, a.3.0.) a.d i is weil fitted up with glassware but reac-
tives ard solvents specific for phytochemical analyses arz nct so

easily available.




T2 oricr TO carr Out tihese znalyses the eMperts £3T
some soivsats Izoam thre veterinai, laboratory in Gabercne

mhe UNIDC exper=s carried cut 1C guantitative deterzira-
ticns of 2ssential oils and the results are presented iz appendix
VI, 4%t the came time the. experts carried out qualitative Jdeterai-
nations on 6 sarples of mediciral placts in order to identvify tke
main groups of active _principles. After furtker detailed investi-
gations these plants could be used for the preparztions of redi-
cines ané the results are preserted in Appendix'VII.

In order to demonstrate tke possibility of preparing
locally some simple medicines the experts prepared the tincture
of Stramonium which can be uszd for treatment directly in the
bospitzls (see Apgendix VIII).

Such kiand of medicines do not require a sophisticated
technology or laboratory aparata.

A lccal pharmacist of the Hinistry of Health assisted
the UNIDC experts during the chemical aralyses and the pregaraticn
of tinctures.

The existance of some 2edicinal plants which are export-
ed, such as EHarpagophytum prccumbens anrd Notholaena eckloniana,
implies a detailed research in order to process them locally up
to a certain level (extracts, for instance) and as extracts they
can be exported, this may represent a supplementary income for
Botswana.

The experts undertooX some investigations on the above
t#o mentioned plants but. further resesrch should be done urnder the
condition tkat fhe recessary lacoratory equipment, resgents and
solvents can be made available.Bamples of these plants were drecught

to UNIDO-Vienna for further investigations.
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In tkhe zporstaneuus flora of Zotswana are growing a lov ol
medicinal znd aromatic speciess which ares not investigsat:d
from a therapeutical point of view. These species can
offer the apporfunity to identify some active prirnciples
useful for %the pharmaceutical industr§ and tke essential
0ils are recommended for tke soap, cosmetics ard deter-
gent industries.

Thers are no data available for the gquantity and quality
of medicinal and aromatic plants whick can be yearly
karvested without disturbing the ecological system.
3esides some limited preoccuéations for harvesting and
conditionning of some species to be exported by "Pelegzno
Village Industries - Cabane” and some private persons,
there is not 2ny organization specialized in the expbita-~
tion of tkhe spontaneous flofé, the introduction in cul-
ture or the procgssing of medicinal plants for pharmaceu-
tical purposes.

The UNIDO mission had difficulties to meet indigenous
people specialized in botany or being concermed with the
medicinal plantse. .

There is no laboratory especially orgaaniwed for the

study of medicinal and aromatic plants.

The laboratory equipment, glassware, solvents and reagent
recomms;;éd by the exploratory mission which visited
Botswaxﬁfin,l978 a;d~ongered by UNIDO for an amount of
25C00 had not been delivered until the end of the present
UNIDO mission.

As soon as the materials arrive, it is advisable, as a
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first step, to set up a research lactcratory under the
co-ordir“tidn of the Yinisztry of Zealth.

Taking into account the medicinal and aromatic plarnts
available in Botswana it could be possipble to set up 2
vilot unit to?;‘epare sore simple medicines or to obtain
by extraction and distillation some active principles

or semiprcducts for export nurposes.

The representatives of the Ministry of Commerce ard
Industry outlined the irnterest in turning to account the
arimal by-products from the slaughter-house of the
Botswana Meat Commission (Z¥C; for the preparation of
¢potherapic zedicines. The modern slaughter house can
supply enough raw materials for tha mesnufacture om an
industrial scale apotherapic products to meet the intermal
requirements end especially to be exported. During 1976
211,987 cattle, 2,990 sheep ané 5,137 goats were slaughte-

red.

6+~ Recommendiations

Bel.

The Ministry of Agriculture has to set up a unit specia-

lized in the valorization of medicinal and aromatic plants.

The main objectives of this unit have to be the following:

- identification of the valuable species growing in the
spontaneous flora of the country;

- evaluation of the quantities of plants whick can be
harvested yearly without disturbing the ecologycal
systen;

- orgarization of a network for tihe harvest of the useful
parts of the plants and tkheir cornditioning as well as

tre transport;
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- issue of puides {(leaflats3) describing the parts of t:ze

plants W™te farvested, with &ravings in the veraagculzr

- orzanization of zed’ecinal and aromatic plant cultures.

Organization of an experimental station for testicg ir orde:

B

to introduce in culture some valuable species which

e

favourable nedo-climatic conditions in Botswara. This static
could be coordinated ty the "Department of igricultural
Research”.

Organization of a research laboratory for the study of the
medicinal plants coordinated by the Ministry of Health.

Tha laboratory equituert and the materials already ordered
by UNIDQ can represent the first endowment of this labora—
tory.

Crgarization of training programmes for the local specialist
in the field of medicin;l ard aromatic plant valorization,
to be specialized -~ through UNIDO - as botanisqs: aralyst
(for ckemical determinations) and pharmacist (for the prepa-
ration of medicines based on medicinal plants).

This training should take place in a country with large
experience }n the valorization of medicinal plants.

(‘T‘/
Assistance ~I an integrational expert specialized in botany

i - —
and in the’ culfure of mediGdinal plants, to assist the Minist:
or Agriculture to organize the setting up of tYhe unit men-

-~

tioned at the para.6.l. Period ; © months (November-ipril).

Assistance of an international expert as analyst to organi:ze
the reseérch laboratory (see para.6.3.) and %o %train locally
the skilled personnel to carry out chemical determinations

of active principles. Period : € months with his last 3 montt
mission to be qyerlaped on tke last 3 zonths of the botanist’

mission.
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Paanuiznn on the noeirvive ecuits of Sae chezical Ceterzinz-

]

tions of active princinias in the zmedicinal and arcrmatic
plants growing in Rotswzna, tie setting-up cf an exrtraction
and distillation pilot wunit to process the plants for the
preparation of pharmaceutical ;muducts.

In the Appendix IX is indicated the necesszry eguipmexnt for
the extractior and distillation gilot unit.

Assistance of an interrpaticnal expert as technologist for

e period of S5 months to supervise the erection, mounting

and installation of the pilot unit mentiored at the para.s.:z.
and to prepare medicines tased on medicinal dlarnts.
Assistance of an internztionzl expert specialized in the
srcduction of gpotherzpic products to'evaluate the pogsivili-
ty of setting up a producticn unit in Botswarna - duration of

-

the mission : 3 montks.

During the mission the experts drew up a project proposal

concerning the further assistance to Botswana as mentioned above.

The dreft of project provosal is presented in Appendix X ard the

assistance is estimated at USZ2138,0C0.~
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No. 3Botanical pame Zart of Contert  Therapeuti-
uced (froz lite- cal effect
vlant rature;
1. Catharaatus Jeropa Indclic alca- antileu-
roseus - loidgs (vin- chaenia
(=Vinca rosea) caleucsblas-
in)
2o Cymbopogon Herba Besertial oil Stomachal
citratus (Geraniol carzinztive
citrornelal) antiscasmo-
dic iz
cosmetics
3. Cyrara scolymus Folia Cirzrin Coleretic
Poliphenols colagog
flavones
4, Pelarzopium Herba The same content In cosme-
roseun as Rosa damas- tics
cena
Se Rosmarinus Sumita~ ZIZssential oil Antirheu=
officinalis tes (Rorneol, matic
cineol, campkor) colagog

coleretic
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APPENDIX V

of medicinal and aromatic plant species recommended to be introduced in culture,
‘The seeds of these species were brought by the UNIDO experts from Romaaia,
The main elements of cultivation technology.
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wuanvisotive detaeszinations of essentisl sils
No. Zotanical nzme Part used  ispect %__
eszential
ol
l. Lipoia Javanica Herba senidried 1.5
2. Jothoiaena eckloniana Somitate dried 02
z. Lantaﬁa Tugosa Eerba grzen 0«05
4. Tagetes mirnuta Herbpa green 0
5. Croton gratissimun Leaves semidried 0.75
6. Chenopodium bontel Herba -"- 002
7. Rosmarinus officinalls Scmitate - 0.6
8. Cymbopcgor plurincides Herba dried l.0
S. ccimum sp. Herba green 0,3
1o, Ocimuz camum Herba dried 0.4
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cutiitative dgfoxrminntlions of Tho ain srvour: oF
active princinles == Idzntifizd in the 2lonts
growine 1in the spontanzous flora
2otanical lan- Yot~ Cony- Tarcho-  Gowxpho-  Enus
name taha ho- za <antus carpus lepto-
rugo- lae- stri- campho- -~Iructi- dictya
sa ra cta ratus cosus
eck—-
loni-
ana
2art used Berba Suaji-Sumi- Sumita-— Eerba derka
te= ta- tes
tes tes
active
princizles
essential . -
oil .
alkaloids
bases
fat acids : +4 it
Coumarins
aerivates .
flavore
aglicones et vt
emodins Tt +
carotenoides +++
sterols 4+ P+ it ++t +++
triterpenes et
gallic tanin
catechp™ic
taniz=, | ++4 Tttt ++++ T
R =
rednet? .g_ _ _— =
compounds trr bt 4t ++4 ++
alkaleids
L]
salts
antraceno~
sides e +
courarins
steroidal
heterosides ++4  ++  +4+ ++ ++
triterpen=- .
heterocides
flavonosiies + +4 + tre
astociancsilos ++
nolyuronidcs ++ e
a¢lyose . r 4 - P .

szarnocrocides
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ecuizment fo -the extraz:tion and distillarion

.

Dilot unic

dc. Denoaination Juaatity
pieces
l. Percolater
Capacity: 30 1
Material ; stainless steel 1
2. Manual press for waste plants
Capacity: 25 Xg !
3. Concentrater (Rotavapeur tyge)
with vacuum pump ard electrical
heating
Capacity : 10 1
Material : glass 1l
4, Receiver and sedimentation vessel
for vegetal extracts
Capacity : S0 L
Haterial : stainless steel 2
5, Distillator of essential oils with
refrigerator, florentin vessel and
electrical heating
Capacity : 1C0 1 1l
5o Vessel for the preparation of syZups
with heating jacket and stirring system 1
Capacity : 3C0 1
Material : stainless steel
7. Press filter - frame 20/20 cm 1l
8, Balance 5-loo Xg
8. Pump - H = 4 m, 3tainless steel {
Pipexz, fitting and taps
Total estimated cost including lo%
for transpom S eeocrecse e 545,0000-
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Lzivzd Jatiars =2dussrial Cuvzliszent Qrzanization
2roject nronosal
22Xt ) - R2asic data
Country: Republic of Botswana Project title ; Assistance

Programme for the
valorization of
Scheduled start: Yay 1980 2edicinal and
1581 aromatic nlants
in order to pre-
bare medicines.

2roject no ;

Scheduled ccmpletion

Origin and date orf

official request;
URIDO contribution:
Goverrment counter -

~ - conEPibutsan.
part agency: wovernzent corntribution:

Currency required:

For UNIDO input: Z138,000.-
Convertible Z2138,0C0 o=

Proposal submittzd by:

Date of submission :

Cther

UNIDO substantive
backtopping section: Chemical

Indugtries
Programme component SeStion
Code
x
/ X X

Part B - Narative
“

l.- Backprourd and Justification
Tte development of traditional medicine based on available
wedicinal plants in develaping countries is one of the very
importunt programpe of UNIDOs Several prograrmes for different
developing countries bave been designed and some of them are
already under implementation. The utiliqation of medicinal

Plants has always been knowa and the majority of the population

—

~ o~
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of the developing countrizs zre using extracts or 4ry herts Iceo
accuring zany trozical and epidemic diseases. Due %o the increusa
of medicires demand in the werid and ir The developing countries,
it merits attention to explore the possibility of manufacturing
pbharmaceutical products on a more eccnomical basis, based on medi-
cinal znd aromatic plantr.

The flora of Botswana is very rich in medicinal and
aromatic plants and thereifore it is worth to process these plants
in order to get extracts and essential oils.

In January 1?78 UNIZO organized an exploratory mission
in Botswana under the éroject RP2/ZAR/77/C5 to collect information
and data on the available facilities for the settirgz up of a prar—
aaceutical industry.

Following this mission a Yeam of UNIDO experts was sent
to Botswana in January 1980 to collect samples of medicinal and
aromatic plants for quantitative and qualitative determinations

Jemerslralrer? &
of active principles as well as &= to ‘performvike possibility §§
preparing locally pharmaceutical products based on these active
principles, in co-operation with the local specialists.

The UNIDO team activity has been carried out in the
laboratory of the "igricultural research station" Ggberone belone-
ing to the Ministry of Agriculture. The pharmaceutical preparatiors
and the results which have been got during the investigations in
the field-and the laboratory activity ¥ad to favourable conclusions
concerning the establishment of a small scale production of pharma-
ceutical preparations based on the raw materials available in

Betswana under the condition cf a furtker assistance programnme.
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e Ctlectives
A ——

2el. Develonaen*® 3gbjectives

The prograzmme Will ad o the establishment of an extrac-—
tion and distillaticn pilot unit for tlarts which are
available localliy.Furth=rmore, the extracts of plants
will be uszd to formﬁlate ptarmzaceutical preparations
which will be incor;oratedeﬁn the health programme of
tke countrye.

The establishment of such unit will lead to eccnomic
benefit and to the creation of a labour intensive indust:
which will benefit thz farmers since these plants are not
currently explcited.

2ele ‘rmediate objiectives

a) Training of the local persornel in the valorization of
medicipal plantse.

b) Development of methods to prepare medicines based on
medicingl and aromatic plants.

3. Project outputs

- Government policy on tke development of a pharmaceutical
industry based on medicinal and aromatic plants available
locallye. :

~ A survey on the quantity and quality of tke matural resources
in this field.

~ Development of the research work on the medicinal plants and
their use in the pharmaceutical industry.

4, 2roject activitizsg

The main activities of the project are the following

441, Trainine"~f the local personnel in the field of culturs
. ~
and proc. ssing of zedicinal and arometic plants in crder

to get medicines, UNNISO will organize a trairing ccurs

.
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in a country with a large 2xpericres in Che processinc T

zedicipal plants arpd their use in the dharmacsutical industry

, durine 1580 (approx. o weeks). It iz advisable to designate

3 fellowship holiers (bctanist, araliryst and pharmacist).

4.2.International exmerts Yo train locally the Zotswana sreciz-

lists to evaluate the guality and the quantity of medicinal
and aromatic plants available in Botswana as well as to develo:
the rmesearch and producticn activity in the field of manufac—
turing pharmaceutical products based on medicinal plants.

Period : 158C~1981 (See Arnnex I).

4.2.1o - one totanist to evaluate the gquantity of nedicinel
plants especcially ir Ngamiland and Zgalagadi dis-
tricts - Period : 6 months. (dovember - 4pril)

4202+ = One analyst to carry out guantitative and gqualitative
determinations of active irinciples. Period: & months
N.Be The arrival of analyét in Rotswara has %o be

conditiored by the supplying of laboratory
equipment already ordered by UNIDO, following
the proposal of the exploratory mission which
visited Botswana in January 1978. The first 3
months of his mission has to be overlaped with
the last 3 monthe of the botanist's mission.
4.2.3+ - cne technologizt to develop the adeguate technolo-
gies to process the medicirzal plants selected by the

v analyst as valuable ones from therapeutical point o2

view. Feriod: 6 months.

NeBe The first 3 months of his mission has to be
overlaped with the last 3 months of the analyst’:
mission.

Sefore tke arrival of tke techinologiszt in

3ovswana, ke haz to be informed about the
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results or the analysi's activity,

Zis arrival in BOtsw;na‘has %0 be also conditioned by <ia
supplyirg of the equipzent of the extraction and distiila-
tion pilot unit - zee paragraph 4.3. The technologist khzs
to supervise the assemblage of %ae pilot unit equinxent.,

4+3. Supplying of the equipment for an extraction and distillsz-
tion unit to process medicinal and arcmatic plarts.~ See

Annex IX.

S5« Project innuts

Sele The WNIDO contribution will be the following:

Zavizmzted
5elel. Fellowships for the local perscnnel buazaet iz 2

to be trained in the frare cf the
training course which will be organized
Dy UNIDO auring 1980 (approx. 6 weeks)

= 3 fellowship holders x 4GCQO 3 seses 12,0C0.-
5el.2. Internatioral experts
Period ; 1980 - 1981
-~ 3 experts x 6 months = 18 n/m
18 m/m x 4500 g/m et ceescssaccennaee 81,0CC.~

5ele3s Supplying of the pilot unit
equipment for extraction and distil-
lation of medicinal and aromatic
plants (See Annex IX) Gt cceresesccncne 45,0C0 e~

Estimated
assistance cost : A138,0C0 .~

2+ The Government of Boteswara will maie available .

~ Necessary space (room) for the setting up a pilot unit

(5 m X Z2) includiag the assemblage of the equipment
— .

- Nationa;fpersonnelﬁjor the laboratory works and the
operaticn of the pilot unit.
=~ Ruw materials (medicinal and aroaatic plants) and

ingredients for she preraration of pharmaceutical job ofo B
ducts based on medicinal plants. ‘
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