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Su.:i::a.r:v 

71ithin the fr::unework of the tmno assistance pro£rai:.::e 

for t~e Ui..i:.:.str~al valorization of the medicinal plants and ~cei~ 
e-· -~ 

use in mediciner-- in the least develo-oed countries, UNI1)0 charz;ed. .., -::;, -
the Joint tlNIDG/Ro!!::d.nia Centre~.ii th the task <?f se!lding a I:lobile 

unit to certain African countries including Botswana. 
~ 

The I:lain objectives of the mobile unit were to collect 

data about medicinal and arc.ma tic plants' to carcy out che!?lical 

deter.ni.Dations on active principles and to examine the prospects 

of processing them locally in order to be used for the preparati~ 

of pharmaceuticals. 

This was the second phase of t~e UNIDO assistance pro

graame which f ollowe~ the explorato.rJ mission sent to Botswana 

in January 19?8 under the project ~/BJ.F/77/015. 

The ~obile unit consisted of four experts, accompanied 

by two cars fitted ~'P with laboratory equipme~t and checicals. 

Due to the travel di£ficulties towards Botswana, the 

cars were J.eft in Tanzania and the expe:ts with some limited labc 

ratory glassware and cr..emicals t=avelled by plane arriving in 

Gaberone on the 4th of February 1980 and the mis$ion last1d for 

two weeks until the 17th of February 1980. After some di:fficultie 

the Ministl'j of Health obta.;;.ned the permission of the Department 

of Agricultural Research to allow the u"NIDO experts to carry out 

the chemical analyses in its laboratory. The L1NIDO experts carrie 

out 6 qualitative determillatioos of active principles includi.:i~ 

some chemical inv estigatio:as on two plants exported by Eotswa!la, 

10 quantitative determinations of essential oil3 and prepared the 

tincture ot: str:ltlonium. as a damonstrat,ion exal:lple of the possi

bility of obtaini.:ig locally some medio,ines based on medici.:ial 
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a!:.d ~hei: findi~gs and reco~aneations concer~izlg the valori~at~~. 

of the meC.icincil plants 3rowil'.lg in the spontaneous flora. 

It was a pi tty that the local authorities didn't succee· 

in desi~nating an interestc:d counterpartner fer the UN!DO tea!:l 

to develop further the research and the valoriiation of the ~ed.i-

cinal plants in Botswana. 

2. Introduction 

The United Nations Industrial Development Organization 

has a ~ery important assistance progralIII:le for the developme~t cf 

a pharmace~'tical industry based on the ~eaicinal plants available 

in certain developing countries. Several programmes have been C.e-

velopped for different developing countries and some of ~hem are 

already under implementation. 

The utilization of medicinal plants has been always 

known in the developing countries and the la .·gest part of the popt. 

lation make ~se of extracts ur dry herbs for curing many tropical 

and epidemic diseases. Taking into account the ir.creased demand f c 

medicines in the world and in the developing countries too, a par

t.icular attention started to 'oe focussed on the possibility of 
. 

medicines production on a more economic basis sucb as tbe utiliz~-

tion of medicinal plants which many developing countries are rich 

in. 

The spontaneous flora of Botswana is rich in ~edicinal 

ar.d aromatic plants and the:-et'o:e, it is advisable to process tl::.e.!: 

in order to obtain the active~principles and the essential oils 

useful ill the pharmac~utical indust1-y. 

The e~pert team was received at the ~inistry of Eealth 

and the M~nistcy of Commerce and !r.dustry where "':he objectives of 

····-------'' 
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presented. 

'I'h.e .rep.rese!ltati-..:e.s of these ~i.n.istries shewed. ir::':ere.s~ 

in p.romot~ the valo.rization of medic in.al and aromatic plants 

growing in the spontaneous flora of 3otswana but it ~as difficult 

~o designate a ccuntervartner for the ffil!DO mis$ion. 

Finally it ~-as decided that the experts can use the 

laboratory facilities 0£ the DepartmeI!t of Agricultural Research 

co-ordi.Ilated by the Mi!listry of Agriculture. 

The activity of th.is Depart2e!lt is focussed on soil 

rertility research and impr011ement of plants and cultures for the 

nourishment of the population ar.d cattle ~ith no preoccupation 

for medicinal and aroCJ.atic plaI::ts. 

However the management of the Department made available 

to UNIDO experts its laboratory facilities helping them to fulfil 

their mission. The persons met by the experts during their acti

vity are indicated in Appendix I. 

3. Considerations on the spontaneous flora 

Botswana has a large territory, occupied to a large 

extent by Kalahary desert and a low density of population (approx. 

1,25 inhabitants/Km~) concentrated in the Eastern region. 

The relief o~ Botswana,besides the Kalahary 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 neig.tbouring zones of the desert where the pedo-climatic 

and the rain conditions are more favourable"for the vegetation~ 

An im~or-:;ant nl.l!Ilber of speci~s growing in. the sponta-



,. 
0 -

tional :::.edici:i.e. 

~ order to collect inf'or~ation and samples of ~adici-

nal and aromatic plants the botanist expert oade trips to~ards 

Lobatse, F=ancis town regions :m.d in the surroundings of Tshabo~g 

in the souther!l. pa.ct of Botswana. 

Un:f ortunatel7 the number and the distances of the t~ips 

were li'llited due to the lac~ of time and adequate tra:ispcrt ~e~~. 

During these trips, the botanist expert collected nume

rous sampl~s of ~edicinal and aromatic ~lants, same of them recog

nized by the pharmacopoeia. The majority of the samples were 

checked in by qualitative determ.inatiqns concer!ling the presence 

of the :nain groups of ac~ive principles a~ well as the quanti ta-

tive deter%inations of the essential oil 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 dis

turbing the ecological balance. However, the description of the 

methodology was presE::nted to Miss Pesrl Motsepe from t~e Botswana 

Ag.ricul tural College - l.ebele, who showed a particular interest 

in the study of medicinal and aromatic plants. 

The inf'orc.iation obtained in the field were completed 
" 

during the di3cussions with the specialists of the Ministry of 

Agriculture (Department of Land Utilization, Department of Agri-.,, 

cultural Research - !~bele), University of Bo~swana (Depart:ent of 

Biology and Chemiatry), the .Agricultural Colle~e - $'"et1ele, Mi:ti. ~t:y 

ot' Heal th(Nutri t ioI!. Department), the study of the species existi=.g 

ill the collection of the herbarium bP.longing to the National 

Museum and in the collectiuns of the Pharir.g ~lursery - Kanye ~ 
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Appendix II prese~ts a list of 7 species of =edicil:al 

~nd aro=a~~c pl~~ts i~~ntifidd by the botanis~ expert wr.ich ca~ be 

use~ i.:l. the preparation of pharmaceuticals. They a:e also recog

nized ~y the inter!latio~al pba=:::nacopoeia. The list of plants is 

~ot complete because the botanist e~pert had not the possibility 

to explore all the r~gions of the ~ount=J•. 

Appendix III presents 43 species belonging to 21 genus . 
of plants , which have not been tested or they have been little 

checked from a tberepeutical point of view but they are used in 

the traditional medicine. These species can offer the prospects to 

identify valuabl~ substances ror t~e pharmaceutical industry 

following the n6cessary research works. 

-~ particular attention hs.e to be given to Solanum. sp. 

(some of' them produce a big ql.13litity cf fruits) which can ~e an 

important source of solasodine for the ~repa:a~ion of steroid 

~ormones as well as to Harpa~ophytw:l ,!.'rocum.be:ns sp. which is 

g~owing even in the difficult pedo-climat!c conditions of the 

Katahari desert and whicl: is exported to some companies in ZUrope. 

The species Tagetes minuta, Lippia javanica and Ocimum 

Canum are growing in big quantities ar.d ha11e a high content of. 

essential oils which can be used in the soap and detergant indus

trJ as well as in the preparation of some pharmaceutical products • 

.Juring the trips mude in the i!:a~tern part of Eotswana, 
that 

it was noted/favourable conditions exist for the cultivation of 

some species 1Nhich are very important to prepare some phar:n:a.ceu-

ticals and cosmetics required on the 1.ntarnational market. In this 

re~pect Appendix r:.T presents 5 main species. 

'~he "L1TI.DO experts crot;.e;:,b.t along a ·collection cf seeds of 

20 species of ::~die inal ao.d aromatic plallts '.Nere to be tested 

locally. These species were ba~ded ever to Mr. Frank Taylor 



:~ tryi~~ to in~~cduca t~e~ i!l culture ~n.~ ~o ~evelop new scu~c~s 

cf i:l.come for the peasan~s from this =egion. l~pendix V presents 

these species as well as the o~in elei:.e~~s of cultivation. 

There is no specialized orsanization in Botswana to 

cultivate or to proce~s med~cinal and aromatic 9lants. 

The Com.pa.D.y "Pelegano Villae;e Industries" in Gaba.ne 

exports Notholaer.3 eckloniuna and a juice of an Aioe species Qlld 

:--o.:c.e businessmen export tube.rcles of nar-~um. procumbens frcm 

the Tshabong region. 

4.- Laboratoz;r act~vity ca=~ied out by tte mission and g;uideli~es 

for the establish~ent of a nharn::aceu~isrl and essential oil 

indust::.:y. 

At present all medicines are: imported in Botswana ttrou::~ 

a store admiDistrated by the ~inistry of Health. 

There is neither a research or control laboratory for 

~edicinee nor a project to set up such laboratory in the near 

future. 

After some hesit~tions and discussions with the Ministry 

of Health, !Unis-t;ry of Commerce and. Industry and the Ministry of 
'> 

Agriculture it was decided that the tlNIDO mission would carry out 

the quantitative and qualitative determinations. Samples of the 

medicinal and aromatic plants were collected f:om the spontaneous 

flora and. tbey were tested in the laboratory o! the Department of 

Jlgricul tural Research eo-ord inated by the Ministry of Agriculture. 

This laboratorJ is._ specialized to per1'orm soil research and· trials 
,,..,,. ~~. . , 

on agricultural a;~ industrial plants (maize, sunflower, sor!,..hm:, 
""! -~ 

cotton, a.s.o.) i~j i~ is we7.lf.rtted up with elassware but reac-

tives and solvents ~pecif ic !or phytochemical analyses ara net so 

easily available. 
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tic:i.s o.f essential o~.ls and the results are presented ~ ~pp~:c.:i..i..:c 

vr. .At the same time the. e:q)erts ca:-ri~d. out qualitative d.eter:.:i.i

nations on 6 sa:lples of medicinal plants in order to iden~ify t~e 

main groups of active 
7 

principles ... tfter further detailed i:lve.sti

gations these plants could be used for the preparations of !'tedi

eines an~ the results are presented in ~ppend.ix VII. 

In order to demonstrate t~e possibility of prepari"g 

locally some simple medicines the experts prepared the tincture 

of Stramonium which can be t;.Sad for treatment directly in the 

hospitals (see APfendix VIII). 

Such k~d of medicines do not require a sophisticated 

technology or laboratory aparata. 

A local phar:nacist of the Ministry of iiea!th assisted 

the lJ~IDC experts during the chemical analyses and the pre~aration 

of tinctures. 

The existance of some :nedicinal plants which are export

ed, such as liarpagophytum procumbens and Notholaena echloniana, 

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 ma.y represent a supple.mentary income for 

Botswana. 

The experts undertook some investigations on the above 

two mentioned plants but- further research should be done w:.der the 

condition that t~e ~ecessary labo~atory equipcent, reagents and 

solvents can be made available.2amples of these plants were brought 

to UNIDO-Vienna !or further investigations. 

' -------



m.P.dicillal and. aI.-oma-cic sp~cies which ara not :.~vest :!.g~t .:.:.. 

from a therapeutical point of view. These species can 

offer the ap9ortunity to identify some active princi~les 
-

useful for the pharmaceutical i!ldustry and the esser.tial. 

oils are recommended tor the soap, co~etics and deter-

gent i.:l.dustries. 

5.2. Thera ara no data available for the quantity and quality 

of medicinal an.d arocatic plants which can be yearly 

harvested without disturbing the ecological eystem. 

5.3. 3esides some limited preoccupations for ha::",esting and 

conditi~.nning of soc.e species to be exported by "~elel!ano 

Village Industries - Gabane" and some private persons, 

there is not gny organizatioa specialized in the expbi't.a-

tion of the spontaneous flora, the introduction in cul-

ture or the proc?ssi.Ilg of medicinal plants fer phar:iaceu-

tical purposes. 

5.4. The UNIDO mission hac difficulties to meet indigenous 

people specialized in botany or being concer.c.ed with the 

medicinal plants. 

5.5. There is no laboratory eepecially organi~ed for the 

study of medicinal and aromatic plants. 

The laborator;y equipment, glassware, solvents and reagent 

recommeC~~d by the exploratory mission which visited 
,-~ 

~ ~ 

Botswsi:.:'·: L~~l9?8 a.r.4-~ otjered by UNIDO for an acount of 

Z9COO had not been delivered until the end of the prese~~ 
~ 

U:NIDO mission. 

As soon as the materials arrive, it is advisable, as a 



- :.1 -

f~=st ste9, to set up a research l~bcr~tory under tbe 

co-ord.i=.stion of t;he ~~inia'tcy of Eealth. 

5.5. Tak~ into acco'Ul!t the medicinal and aroaatic ?laLts 

available in Botsw.:ma it could be possible to set ~p a 

pilot unit to f ·epare some simple medicines or to obtai~ 

by extraction and distillation some ac~ive principles 

or semiproducts for e~=?or"t; purposes. 

5.6. The :representatives of the Ministry of Commerce and 

Industry outlined i:he interest in turning to account the 

BI!.imal by-products from the slaughter-house of the 

Botswana Meat Colll!Il.ission (3::.:C) for .the preparation of 

opotherapic ~edicines. The ~ode."'!l.slaug!lter house can 

eupply enough raw materials for th~ manufacture on an 

industrial scale o~otherapic products to meet the internal 

requirements end especially to be.,exported. During 1976 

211,98? cattle, 2,990 sheep and 5,137 goats were slau~hte

red. 

6.- Recommendations 

6.1. The Ministry of Agriculture has to set up a unit specia

lized in the valorization of medicinal and aromatic plan~s. 

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

identif ica-tion of the valuable species growing in the 

spontaneous flora of the country; 

- evaluation of the quantities of plants which can be 

harvested yearly without distt&rbine the ecolog-Jcal 

system; 

- organization of a network for the ha.~est of the use!ul 

parts of the plants and their conditioning as well as 



- :2 -

in the ve:.:iacu.:.:.: 

organization of ~ed~.ci.:ial and aromatic plant cultures. 

6.2. Organization of an e::!peri.:tental station for testicg in ar~e~ 

to i!ltrod~ca in culture some valuable species which ha.,1e 

favourable :?edo-climatic cond.i tian.s in Bots~ana. This sta~i·.: 

could be coordinated by the "Department of .~gricultural 

Research". 

6.3. Organization of a research laboratory for the study of the 

medicinal plants coordinated by the Ministr-J of Health. 

The laboratory equi~~ent a~d the materials already orde.!'ed 
• by UNIDO can represent the first en~owment of this labora-

tory. 

6.4. Organization of training prograc.~es for the local specialist 

in the field of medicinal and aromatic plant valorization, 

to be specialized - through UNIDO - as botanist/', analyst 

(for chemical determinations) and pharmacist (for the prepa

ration o! medicilles based on medicinal plants). 

This training should take place in a country with lare;e 

experience in the valorization of medicinal plants. 
r":, 

6.5. Assistance~ an inte;national expert specialized in botany 
·:-~ ~ 

and in the- cu1~ure of-medi'C inal plants, to assist the Minist 

of Agricult1.lre to organize the setting up of the unit men-. 
tioned at the para.6.1. Period : 6 months (November-April). 

6.6. Assistance of an interr...s.tional e:c!.'ert as analyst to organize 

the research laboratory (see p~ra.6.3.) and to tr~in locally 

the skillad personnel to car-ry out chemical determinations 

of active princi?les. Period : 6 months with his last 3 ~ontr 

mission to be overlaped on the lazt 3 months of the botar.ist' 

mission. 



tiO~S Of ~ctive pri~C~]l~S in ~he ~edicinal .:ir-d a~or::,a~iC 

plants gro-:Ji!!.g in !3otswc..na, 'cha setting-up of an e:~!.·act:.or: 

and distillation pilo-r; uz.:.it to process the plants ~or the 

preparation of ~harm:.ceutical ;.~~ducts. 

L.~ the ~ppendL~ IX is :..nd~catcd the necessar-~ equipi!lc~t for 

the extr~ction and distillation nilot unit. ·,, 
6.S. assistance of an international expert as technologist for 

a period of 6 months to supervise the erection, mounting 

and installation of the pilot U."lit mentioned at the para .6 .3. 

a.nc to prepare medicines tased on medicinal pla=.ts. 

6.9. Assistance of an intern~tional expert specialized in the 
• 

prcduction of opotherapic products to evg.lu~te the possibil:i.-

ty of settin~ up a production unit in Botswana - duration o~ 

the-mission : 3 ~cntl::.s. 

x 

x 

During the mission the experts drew up a project proposal 

concerninB the further assi~tance to Botswana as mentioned abo11e. 

The drc:..ft of project proposal is presented in Appendix X and the 

assista~ce ie estimated at usz13e,oco.-
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of med.i.ci:lal a::.d .:iroca-:ic plan-ts '!lhich are g:r-owi:i~ ir. t:'.:1.e 

spontaneous fllll'& and which have to be tested from a thera
?eutic.al poi.:it ox vie'.V 

' 

-No. Botanical nama Si..i.'bsti-:ute of 
tb.e species 

Active 
principles 

Th.er&.pQt:.~:.
cal ef:ec~£ 

-' 

1. ~loe rob=-u:.utea 

" 
" 

saponaris 
zebrina 

2. Balanites 
aegyptiaca 

aloe f e:."Ox 

.. 

.. vera 

percyi 
aloe-emodol 
aloi!le . - - - - -

s~lan~ laci- solasodine 
nia't:um 

Dioscorea 
po?:.ystachya 

Dioscor~a 
ci!..4"aloii 

Dioscorea 
oui.naueloba 

d.iosgenine 

• 

tonic, sto=..s 
chal -
la.xaifive 

purgative 

--------------~---
3. Cassia abr1Js .. abbrev 1a ta Cassia emodins 

II biensis 
" f alcinella 
" kirk ii 
" obovata - - -/"' ... -~. -

4. ChenopodiP. 

- boL.te~ "' - - - -:"'-- -=--:J 
5. Con, a strict a 

-

angustifolia rein 
senosid· a 

-"- acutifolia -" b 

essential oil 

-~~ = 

laxative 
purgative 

- - - - -

flavones, 
sterols, 
antraciano
~i!e~ __ - - -

6. Croton 
-~a~i_!s,a..n~-

7. Cymbo~ogon 
plurinoides· 

a. Dioscorea 
du:netorum 

Dioscorea 
sylvatica 

Euphorbia ca~~e-
l~brum · 

" heteropb.ylla 
" ir.sens 
" ti:"...:.calli ______ ., 

lo. Goc?hoca~!~s 
t--ruticc£u.s 

( .. Azcle9!.as 
fru1=ico.:::a) 

cymbopogon 
citratus 

------
solanu:n laci

niatum 
dioscorea 9oly

stachya 
'li.rald.ii 

- suJngu~lgb~ 

euph~rbia 
re e illi!' era 

essential oil - -- - -
essential oil 

solasod.ine 

diosgenine 

ca.rmina ti~: e 
antispas.c:.o
dic 

---------
auphorbon nerv~us a~d 

cardi.:.c sti
::ulent - - - - ~ ~ - - - - - . - -

di~it::ilis 
.sp. 

e-Jicosides ca:diotocic 

- - - ~ - - - - ~ - - ~ ~ - - ~ -



-

- :.1 -

Mo. 3ct:anical .na::e .Z:ib:!-;i--::.ite at , --;""'.".::l ·""""""""'--···- ~hera~c~~ic~l 

11. !:a=pagophyt~ 
peglerae 

!fu.:-9a~ oph:rtum 

- - - 2r~c!:!m~~~s - -
12. Lantana 

rugosa 

Lin-oia Javanica - ... -- - - - - -

the SDeci'es 

- - - -

14. Lobelia erinus lobelia 

" .:nin.utidentata ~lata 

15. Notholaena 
eckloniana 

- - -

pri:cciples 

- - - -
sterols_ 
tanins 

-

_ e~s~n! i~l_ o1:1_ 

alkaloido 
(lobeline) 

essential oil 
sterols 
tan.ins 
flavonosides 

ef:·~cts 

arrt i.=~ eU!:.:i-_ _, ~ u_..,_ 
antit~orous 

- - --

sti.:nu~~t,~) 
breatni.n;;i 
Antiast::n.atic 

- - - - - - - - - - - - - - - - - - - - - . 
16. 

l?o 

18. 

Rh.us 

" •• 
" 

l.u.ncea 
leptodict:;a 
~u~rtintana P.hus 
pyroiaes aromatica 

" -~~l~t~ - - - - - - - -

tan ins 

Solanum kwebense Solanu:n laci- Solasodine 
niatum 

" inc an um 

" nigru.m 

" na..'1.duraef orme 
~------

Strychmos coccu
loide s 

" potatorum 
" pun~ens 

Diosc5>rea poly-
stacl::.ya 

Diosco!.'aa 
gi.=al~ii diosgenine 

_q~~q~e1o£a_ _ ____ _ 

strychnos 
llmi:-vomica 

- -
alkaloids 
(.strichnine, 

19. Tagetes minuta 
- ~r':!CJ:n~) _ -

essential oil 

bitter tonic 
depressant 

-----------
20. ·.rarcbonanthus · 

_ £&!-PB.O!a~~ _ 

21. Urginea altissima 

If sanguine a 

urgi.nca. 
~ maritima 

C='scilla 
mari t ima) 

:f lavo.c.es 
tan ins - - - - .. 

!leterosides 
cardiotcmics 

scillaren .A 
scillaren B 

ca::.-diotonic 
diuretic 



No. 

1. 

2. 

4. 

- ., _ .... 

--- .. 
. ...... .; ,~~ "-----· 

1;;;.stern na:::-t of .21JtS'.'1:;.z::s. ~.) be ir..tI·oduced. 

in cultures 

Botanical !!a::!l.e 

Cathara:itus 
.rose us -· 

( = Vinca · roses) 

Cymbopogon. 
citratus 

?a.I.'t of 
uccd 
plant 

;:erba 

Eerba 

Cynara scolymus Folia 

.Pelargoniu.m 
.rosemn 

Rosmarinus 
officinalis 

Herb a 

Sumita
tes 

Conte:c:ti 
( f''"O"" l ; te--- - --

rature) 

I.ndcJ).c alca
loides (vin
cale-ucoblas-

ti:l) 

Eesen.tial oil 
(Ger:ll'.liol, 
cit~o!'.lelal) 

Ci..~.s.rin 
Poli phenols 
f lavones 

rnerapeuti
cal effect 

antileu
chaemia 

S~om.ac.t.al 
car!:lina t; i "le 
~"lti.s-:;asmo
J.ic i!i 
cosmetics 

Cole retie 
colagog 

The same content In cosme-
as Rosa damas- tics 
cena 

::ssential oil 
(3orneol, 
cineol, camp~or) 

.\ntirheu
matic 
colagoe; 
coleretic 



APPENDIX V, 

L i • t 

or medicinal and aromatic plant apeo~e• recommended to be introduced in culture. 

Th• aeeda or th••• apeoiea were brought by the ~IDO ~xpert• :from Romania. 

Tb• main element• o:f cultivation technology. 

ea••1••••••••• .... •••••••-~•••••••••••••••••••••••••~·-··~··•••••••aaaaaa•a•••••••••••"'9•••••••••••Ama•mM•••raamaaaaga~ 
. I I 

Mo! Botanioal.1 Previoua1 l'ertiliaere c 1 Soil work• 1 
1 Sowin5 ~aint•- Harvest 1 Productiori 

• name • cultu~e• P20~ Jt~Ol HI Plou-1 Be:fore 1 •Quan•' Dia- I Depth. nano• . 1 Period 1Manner 1DryinQ Part 1 kG/ • • • b • · • gbing aovins 1 .s:a•tity I tanoel om •vorka I •or 1 1 u•od , ha 
1 1 1 B 1ka/ha •• •· 1 de~th 1 ~1ks/ha1 om 1 · 1 1 lh•r• E:f1'i .. 1 
• • I. • I . .I I OID I • 1. I I I I l;veatintl ' oion- I 

• · ·. Z I l•li: I I cy 
• . . I . . I ' I ' ' I I ' ' ' • • ' I t • --

0 • . 1 . • . a • 3 I Ii ' !S1 6 • 7 ' 8 9' lo I 11 I 11 I ll • 14 1.5 16 17 lU 
••••••••••••••••••••••••••••••••••••••••••••••••••••••• ... •••••••••••••••••a••••••••••••••••• ... •••••d•••am..a:.aamaaJga~~ 

'.;~ 1 A'ro ·' • ..,. eta .. 1 20
1 

0 ,..1 4 .. 1 ··. 
1 

1 •41•~ 1 ~.L ~9!~ .
1 40 ~ 1 1.,.. .1 ~oed 1 

.. 1 • ._,v • ._ manua~ at 1 dryod • 500-r. I bell:: ·I ta:loa 'lo 'f io I I~ I 9o I 28 .. 30 1 •harro"\ Xf I 1, I 2 '•veedecl .. roota

1
1 .. 2 1 aha .. 1 leavtta600 

1 dOl2Da 1 .. oereal 1 1 · 1 1 1 
1 
•roll•~ 

1 
I I l•t~ined :l.n 2n bar .. 1 dgv 1 (6-71 1 

• 1 •At 1 1 1 1 1 1 1 1 1 year. ve•t• ·' ; 1) I 
.. _ I I I I I dry d 700· 

• I a:ttt ... • • I • I • I I I max • • . 
. 1 1 1 1 •·so- • roots •1ouc 

I I aola• I I I I I I I I ·• I I 60«>0 I (4 .. 5a I 
Dao.a. I I I I , I . _ . 

I I I I I J I I I I · J.J I 

.. - - .. - - - - • - - - .. • - .. - - - • - .. - • - - • .. -•- • • • - ·1r - • T • • .. r - • ~ .. • ·'· -·- ~ ..... • - ~ a.· 1 Colen.. 1 •Plant• 1- 1 60-1 
.. 

1 4oJ IO..a'' •diak etII 6.7 1 :JO l•l •hoed •1'lowo:n manuab at· 1 dryed 11ooc 
I dula • vi th • • 80 I I 50 I I -harro"' I I • • •V••d•' • I aha .. I £lo~"'! ~200(. 
• oi':fioi•. I annual I I I I 1 I I I I I 

1 1 dow 1 eru ~ 
1 nali• 1 hoeing 1 

1 
1 · 1 1 

1 
1 1 1 I I .... o 1 A. " ' •• 

I ' I I I I 
I I I I I I I I I I • I I I 

I I I I I I I I I • • • • • • 
I 

1 max. 1 
4o-

I t(i 
I 

I 

, - ·'· .• .. • ~ .... , ........ -•- - .. • ..... L .. - 1 - • • .. ,. . .,., ....... ' ~o0o. • ., " - -· -• L ... • • ... • .. -........ - ......... 
). I Canu. 

1 oarvi 

• 
• 
• 

--L .. • .. • 

I .. plant• •
I with I 

1 aamual 1 
1 

hoeing 
1 

1 .. oereal 1 

...... -....... 

1 
lt0-1 60 .. 1 4.5..1 aB-lOe •diak IIII I I I 
SO 1 70 11 JO 1 •harrow1 · 1 l.O• 1 'O 11.. ~ ~- I 

• • I • I •l'Ol~or I I 12 I 
• • I I I I I I I • I • • • • • .. .. L I 

- -.... 
................. ... -' .. .. -

- -

•' I 

I I 

• I 

I • ... .. .... -.. -

•when 1 .,.,35 .. 40~ -"-
1ot' 

11'ruita • 
are I 

1yellov • • .. - .. ~ ..... L .... 

I dry .. ltruitt.if 700 
I ing I 1000 
1 and 1 ···- . l.eo-

• 
1 t ion I • ... - - .. • ...... -·-
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==·~===•a••••••y=••••••••y••f••••r•••i•••••r•·•~=·=••a••,••a•r=•=•p•••r••a•..-•••••~=·•••a=ra•••••=p•aa••=-i•~a=~~===;-
o • 1 • 2 I) • 4 I 5 6 7 • 8 • 9 +10 111 I 12 I l.l I 14 ~ 15 I 16 1'7 I 18 
:=:=l========a••~•=••••===~=:b=••=t-••••••••'f=•••t••=•=•••t••• ~==•~===1=•===ia•m•••taaaaaa •=•••=i===••== =====~Rrr.~ 
4.1 Coriandruual-plantal • .. 140 .. 130-I 60- I 20.. I -diak :u::i 1

1

15• I 50·l 4-5 ~hoed J vhon meoba .. 1

1 
dryinal :fruits 100( 

l aat:i.vum I vi th 'O 35 170 a 2.5 I .. harrow 18 'I or I veede .5o-7o r.ioal. and I ; 150C 
1 I annual. 1' I I I 25 I o~ means 1 aelec- 1 1 
I I hoeing I 1 I 1 

fruit, I tion I I 
I l•cerea~ I I ~ are I 

- -1- - - - • -i- - - • _I_ ~ • • • .1. • J . J --• ---- - -- -- J:•!lp - - -1 - - - t - - I -- • 
'·I Cynara •-plant• 1- 60.. I 50..1 • 70-128- r-diak 1 v 14 .. 5 t 70 I 3 .. 5 ...... are•n1 r DHlllU• I at '1dryed 11500-

• aoolymua I v!th 70 65 80 JO -harrow-I I I leavea al abadow loavus)OOO 

I I annual •1 I 1 I I I t: 0 . ma J ( 6 .. 7 d - I I hoeing I i I I I ,5.:>-6060.1) I 
- - - - - .. :- - - - -1- - - - - - - -1- - - - - - - - - ~ - .. ... ~ - - - - ... - - .. .. ... .. .. ~ .. -

6. i natura l-p1ant• r• 160 60 li.20 2s- ..... l:IV 110- ! sn f 4-s ...... herb• manua1lat ldryed l2soo-
1nnuxta I with I i JO 12 1 I when 1•sadow f:erbM 13000 

I annual I I I appe... t max h 6-91 I 
I hoeina I I I I I 'I ara I 60 .. 70

6 
1) 'i 

1 with I I I first 

L:::ure I 
1
• I I I i t'rui t I I 

lathr I I I I I I I --·- ----.L =~::-J L. -J --- J L . _ .. _ .1. _ .J_ _ _ _ _ _ _ __ , ___ L _ _ _ J __ 
l.anata vi th 1ao -1 !SO 12' • -harrow 1 I the . I I a3adow J.;iovo1.t}zooo 

I annual I I , .. roller I leaves• I t maxt:( 5-6 i I 

II hoeing be:tore 1 I have I 135-40 C 1) I 
1
\) 

ll i 1 and 1 I I J 1 I Io 
I • I a:tter I I month&• I 1 

- I I aowina I ' - -:- - - - - -.. - - - - .. - -·- - ~ - - - - - - - - - - - - J - - - -· J _ -_ ,_ ------~ -.. ~ --. 
of'f'ioinale .. not to 50 I 70 I JO .. harrow I I I the lor with ling I L.ooo 

I be I annui annu-1 I I 1 t'rui ta 1meoho- eelec .. 1 I 
I aowed al I I al I I ~re lnioal l tion. I I 
I in 1'iel.del 1 I I 1' 1 I ~ellow~uaoana 1 I 1 
I vi th I I . I I 1 I I I I fbrown I '1 I 
1 Cusai ta 1 I 1 I 1 I I I I I I 
Is I I I I I I I I 

- - .... - - ~ .. - ..... - - - ............. a. - ....... - ..... - L - .J - ......... - -· - .. I I I - - -- " " - ~ - --- ~ ~ ~ ~ 
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APPENDIX V 

···t=•u•=======·=··==·=·===b•=••••ys•••=•••••=•~DDDD•D•••··~·····=====·=·=·=···===···=·==•=•=•=u•••=··=·~-~AU;aaa~~~ 
11 2 I ) f 4 .5 

1 
A 

1 z 1 
8 

1 
9 

1 
1o 

1 11 • 14 131 14 ' 1 ~ 1 l~ 1 12 1 18 l l '> ••·~·=••=~===•q:::;a==•==•=•=••r=•=•••~••=~••~••'•= •'•=nsi=a••••=l-••••=~•••••~Ya •••Mf'•••==4•aada4uamu4'•• ~~====~;~~~~ 
I I I I I I I J I I .J I I I I I 

9.! Lavandula I It will be 140-50 145 ... I 150 ... I 85 ... I 451l•~el1 ahootl ... 110~ 1 -hoed I \Jbenl•nauu'\l by l{.rrot1n13000 .. 
ant,-usti- 1 planted I at tbe170 I 200 I 1001 60 1 ling 1 XI-XII Ix 5a I ""weert~ 5o~ 1i'lo·- 1 dis-1in- l6oou 
f'olia I besides I begin-

11 •'ch yelr I l--diak I plantr 1' 
1
• ed I of' lwers I t11..jr10.. I 

crop-rota- I ing. 1 I' I I 1-harro'~ at ion: II I :fl\lwtwi th 

1
• la- :1·ea- P 

tion I I I I I I x,.xI I I I trs ,10- ti- tcenco: 
I I l l I I I 1 ·I I a:o.o I 12 on I I 
1 I I I I I I I opun I cm I ' I 
I I I I I I I I i , 'f 8 t enl i ! 

.. •i .. .. .. .. .. -I .. .. ... - .. .., -
- l.O.! Matricaria I plants withl 

cbamomilla 1 very abort 1 
vegetation I 
period I 

I 
I 
I 

I 
I 

- ... - f ... - • - -1- -1- - ... ~ .. - -1- - ~ - i ... -~ --~ --·+ - -~ - ~ .... 1 ... -· 
... I lto-1 4S- I lto ... 1 15..1 level-I VIII-I 4 ... 5 I 2 o,3J .. weed1 whonlDla ... I at ld1~yed 16'.>0-

1 I ... I I I I •• I I 50 I 50 50 I 20 I ~.ling I IX 1 o.' I ed 1 majo,.nual 1ahn- 1inflo·t8UO 
I I I I-disk I I I I riityll ldgw lres-
1 leharro\ I I of It loenc-.J 

I l-rolle~ I I I I 1' f'lowi lmax. I( 5 al) 

I I 
I II I I ' eru I •30- I ' I I I 0 I 

- .... -....... -11..: Ocimum 
ba&il.ioum 

- .. - - - - t-plants vi t14 
annual I 
hooing/ve~ 

I I '1 I I I I I are I p 5 O I 
I I I I I borh· 1 1 

1 I I '1 I ir.on-
11 I I 

I I I I tal I I 
. I • I I - - -1- -1- - -·- - .. - 1 .... -•- - • ... - ... r - ... - i ... - ...... - - - - "' - .. , ... -- - , ... - ·· ... 140... 1 lO... 

1
1 !So-•120- -disk I rv 4 ... 6

1 
50 IJ..,;..

1 
.. hoedl at l11ith I at ldryed p.500· 

1 .50 I Ito 70 1 25 1-harro~ \2 ... weed1 com-1 aick.e aha.ebo1·os 12000 

clean 

-~-~~--1~-~ft~1""" 

12.1IP1mpinellal·Planta witlt -
ani sum I a1U1ual I 

I I hoeing I 
I I. verv clean I 
• I -# I 
I I 
I I 
t I I 

I I I I rroll•1 I I I et:-1 pl•-1 le_ dgw f l5sl) 
I I I I I I I t• 1 t • I I I f 1 I bloo 1 maxi 
1 I I I I I ming1 30 ... 1 
' I I I I 1 I oC I 35°~ I 'I I 1 

II I I I I wain I I 
I I 1 

l'l.o- 1 1 

l'J 
I , 

1 I I I I I in- 1 1 

I I I I I I 11 I II res-i I 
t 

I t I t cence 1 -1 
I" - T ... • • •1- - - ... - - ,.. ... - - ~ ... _,,.. • - ,.. ~ •,..,.. ... ~1-", • ... , ~ -

I So-I .. 70 ... •120-l ... diak l11I p.0 ... 12 't 50 12-3 
1
r -hoedl when•lwith l-d1-yi i'ru ... 1500 ... 

60 •1 

1 
80 25 I-harrow I I -weed,. .50:' aick-4 int: 1 i tu a70l) 

I I I I l I I I I a 
I I 1 1 1 I I 1 1 ed 1 of' 1 lo 1-ao- 1 I 
I I I I I I I 1 I I I 1'rui ta I lee-I 1 I ' I I I • I I I I aro a I tio11 , 
I I I I I I I I I I yol~ow- I I I 

... - ..' • .,.I• - J • -•- -'- " - ~ - • ~ ... •'• "'· • ~" - A ~rs;y--~ ... - -1-" - "" 
I I I 

-•- ~ " ~ ~ A - M - ~ ft ~ 
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=a=t=•==•a•••a••====•=•••••=•••=•==a••p•=mi-•••p••=~=·=•=•a~==~=·==~==·~===•=•r•===•=,•===••1=•••gr===·~==•===ur~~u .. ~. 
0 • 1 • • 2 I "\ • 4 I " I 6 I z I 8 I 9 • 10 I 11 I 12 I 1 "\ I .l'• I 1 s; I 16 • 17 I J 8 
=•i===•====••=~··==p=••=•==c+6•+•==•~•a•f •••~· =•••u•=•a=r==t==••t==•t•==••i•••~•••t=•••••t=·~=i=====i•••==•i•"~=~-
l) .I Plantago Lplan~a with I - 150- l)o-160-120- 1-diak 1x115-6 150 ao.5- •-hoed •when with I at tdryed 11500-

• I . I '6 ••. I I I • I I I I . I .. I I I 
1 lanceol.ataa annu~l. 1 o , .. o 180 125 1 -harrow1 a 1 1 l. -we11ded1 the ickle sha-1leavoa 12000 
1 •,hoeing be- •1 • I 1 I • .. roller• I I I ' •leaves• 1 dgw '(611) ' I I I I I I I I I , I I I I I 
1 I aidea crop- I I I I I I I I I I I I have I t I I 
• I I I I I I I I I I I I •.• I I I 
1 1 rotation. I I I I I I I I I I 112-1 .. I I uiax. I I 
I I I I I I I I I I I 110 I • 

- I I I I I I I I I I I I I I CDl I I 0 1
1 

• 
I I I I I I I I I I .50 C I I 

- 1 - ~ ~ - "~ - ~ ~ - - "~ - "~ ~ - • - 1 - " - - ~ -1~ ~ ~ - " - - - -·- - - -·- - - t - -·~ - ~·- ~ - 1 - ~" 
14.l Salvia I-plants with - .50- l4o-l6o- 128- •dialt XI1l 6 .. 8 7o J-'• I-hoed leaves nanual at ld1yed 1 600-

1 oCCicina- l annual; 60 JI So I 7o llo -barrowl 1 11 .. weededll du- I I eba- tloaves I 800 
I lie I hooing eac ye.\r I I I ring I dgw I ( 4 al) I 
I '"oereal be- 1 1 I 1 1 11 )>1ooua... I t 11 I 
I 11 aides crop- I' 11 I I I I ing I I max. I 
I I I I I I I I I I 1 

1
1 rotation I I I I I 1 )0- I I 

I I I I ~ I I I 01 I I I I I · · I I I 3.5 CI I 
~ ~ - .... - ... ~ - - .. - - - .. -.- - 1 - t - i ... -.- - ... _1_ - -.- -.- .. -·- - - ......... ~ ... -~ - -1- - - i - - ~ 
15.I Saponaria '"Plante with I .. I .50- )o-1 lto .. 128- 1-disk \111 8-1.01 5o I 2•.3 I ...... \.oots "-"· I at 1roots I 800 .. 

i of'Cicina- : annual I I 60 l•to : 5o bo I -harrowl r I I I I I I sun 1(4 U.) 11200 
I li& LI hoeing I I I I I ' 1 I I ·I I I I I 1 I I I I ceroal I I I I I I I I I ·· I I I I I 

- ... - - - .. - ... - - ... .. .. - ... -· .. .. .. - • - .. .. -· - - ... -· ... .. .. -· ... ..I .. .. .. .. ... .. -· - - - ,. - - .... ... - ·- - .. •t - - -16.: Sinapia I-plants with I• 1l 5o- I - l6o-l2o- I ·diak 1£III 10 .. I 2.5 I 2-3 -weede<JI when with -~ry- lsoods t1000 .... 
- I alba I annual I 1 60 I 180 125 , .. harro'1 112 I I ·· I the sioltle ling I 11500 

I I hoeing I 1 1 1 I I 1 1 a ' a plon- I -lseloc~ 1 

I I I I I I I I I I I I ta ar~ ltion I I 
I I I I I I I I I I I I vello\.t I I I 
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No. 3otanical name Part U.3ed . .tspect 
es~ential 

1. Lippia Javanica Herb a semid.ried 
2. ~rotholaena ecklonia.oa Somitate d:ried 

3. Lant.:ma rugos.:i Eerba gr~e!l. 

4. '!'o:igates mi.Iluta E:erba ~reen o.4 
5. Croton $ratissimw: Leaves se.midried 0.75 
6. Chenopodi-:.u:i. bontel Herb a -··- 0.2 
7, Rosmari!l.us o!'f ici!lalis So.mita~e ., -"- o.6 
s. Cymbopogon plurinoides Rerba d:ied 

9. Ocimum sp. Herb a green 
lo. Ocim'W!I. camum Herb a driad 
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·t!:.e ext=a:..;°tioc an.:. dis"tillation 
p:lot un:u; 

~Tc. Deno.min~ t ion ~ua:itity 
pieces 

1. Pe~colater 

Capacity: 30 1 

Material : stainless stael 

2. Manual press for waste plants 

Capacity: 25 Kg 

3. Concentrate= (Ro~avapeur ty~e) 
with vacuum pump and alectrical 
heating 
Capacity : 10 1 
Material : 6lass 

4. Receiver and sedimentation vessel 
for vegetal extracts 
Capacity : 5o l 
~aterial : stainless steel 

5. Distillator of essential oils with 
refrigerator, florentio. vessel and 
electrical heating 

1 

1 

l 

2 

Capacity : 100 1 1 

'5. Vessel for the preparation of Sj-=ups 

7. 

8. 
l"I o. 

with heati.u~ jacket and stirring system l 

Capacity : 300 1 
Material . stainless steeJ . . 
Press filter - frame 2o/2o cm l 

Balance .5-loo Kg 

Pump - B • 4 m, stainless steel ! 
Pipe;:, fitting and taps 

Total estimated cost includin~ lo% 
for transport : ••••••••••• $45,COO.-
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Country: Republic of Botswana 

?ro j ect no : 

Scheduled start: May 1980 

Scheduled completion : 1981 

Origin and date of 
official request: 

Gove.rnm.ent counter -
part agenq: 

Proposal submitt~d by: 

Date of submission 

x 

~ -::--=--............ ~r' 
~:.---...:.... . ...,, __ 

Project title : ~ssistance 

programme for ~he 

valorization of 
medicinal and 

aromatic !)lan.ts 
in order to pre
pare medicines. 

lJNT-DO contribution: 

GoverDment con~ribution: 

Currency.required: 
• 

For UN:cJO input: $138,0CO.-
Convertible : Zl38,0CO.-

Cther 

UNIDO substantive 

backtopping section: Chemical 

Programme component 
Code 

Industries 
Section 

% JC 

Part B - Narative 

1.- Back&round and Justification 

The development of traditional medicine based on available 

medicinal plants ill developing countries is one of the very 

import.mt progr~e of UNDO. Several prograll:llles for dir.ferent 

developing countries have been designed and some of them are 

already Ullder imple.ir.entation. The utilization ot medicinal 

pl.a!lts has alwnys been known and the majority ot the populo.t:!..o~ 
,..., 
·.~- ... -... 
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accuring zany tro~ical and e~idemic diseases. Due to the incre~s~ 

of ~ed.!.ci:!es dem~nd in the ~orld and in the developing countries, 

i~ ~erits attention to explo~e the possibility of ~anufactu.ri~s 

phar:.acautical products on a ~ore econ01:1ical basis, based on me<ii-

ci:ial ~nd aromatic plant~. 

The flor~ of 3ctswana is very rich in medicinal and ,. 
aromatic plants and therefore it is worth to process these plants 

in order to get extracts and essential oils. 

In January 1978 UNI~O organized :!D. exploratory mission 
~ 

in Botswana under the project RE/P..AF/7?/05 to collect i?lior:iation 

and data on the available facilities for the sett~g up of a p!!a~ 

~aceutical industry. 

Following .this mission a team of UNDJO experts was sent 

to Botswana in Januar-J 1980 to collect srunples of medicinal and 

aromatic plants for quan~itati~e and qualitative dete.r=linations 
dt?1nc;1~~h.:ihr .. ~ ~f 

of active principles as well as; .... to~perform~he po;si~ility t~ 
. / 

preparing locally phar:naceutical 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 "Agricultural researcih sto.tion" GQberone belone-

1.ng to the Ministry of Agriculture. The pharmaceutical preparatio.c.s 

and the results which have been got during the investigatio?l.S in 

the fiel~and the laboratory activity !fad to favourable conclusions 

concerning the establishment of a small scale production of pharma

ceutical preparations based on the raw materials available in 

Bc·tswana under the condition c! a further assistance progra:ru:ie. 
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Develo~~e~~ ob~ectives 
-----------~----
·r.he prczr~·inm~ will !lad to the establishment of an ext~ac-

tion ~d distillaticn pilot unit ~or plants wt.icb are 

available locall7.Jlu.J;th~rmore, the ertracts of plants 

will be us~d to fo.r!!tulate p~ar.&aceuticaJ. preparations 

which will be inco~orated,i1t"i:i the health programme of 

tl:.e country • 

The establisr..:nent of such unit will lead to economic 

benefit and to the creation of a labour intensive indust=:y 

whlch will benef'it th~ fanners since these plan"ts are !lot 

cu.rrently exploited. 

a) T~ai.D; ng of the local persomi.el in the valorization of 

::nedicizlal plants. 

b) Development of methods to prepare medicines based on 

medicinal and aromatic plants. 

3. Project outputs 

Government policy on the development of a pharmaceutical 

industry based on medicinal and aromatic plants available 

locally. 
.. . 

A survey on the quantity_ and quality of tr.e natural resources: 

in this field. 

- Development of the research work on the medicinal pl.'.lllts and 

their use in the pha.rmace'..ltical ind.ustry. 

4. ?roject activitiaa 

The :nain activities of ~he project are the f~llowing : 

4.1. Traininf;::-·- "f the !ocal ;>ersonnel in the field of culture 
,.....,,., 

and proc·. ~sing of r;"..;:lic .i:lal a!ld a:-oma tic plants L"l order 
-- : """'." . .., --: ~ ~ 

to get medicines.~1iL;O will or~anize a t~ainin~ cou=s 
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in 

du=iL~ 1980 (approx. 6 weeks). It i~ advisable to desig::.ata 

3 fellowship holcers (botanist, analyst ani p~armacist). 

~.2.In.ternational exnerts to train locally the Botswana spec~a-

lists to evaluate the quality and the quant~ty of medicinal 

and aromatic plants available in Botswana as well as to develo~ 

the =esearch and Pfoductio~ activity in the field o~ t:i.anuf'ac

turin.g pharmaceutical prod~cts based on.medlcinal plants. 

Period. : 1580-1981 (See Annex !). 

4.2.1. one cotanis~ to evaluate the ~uantity cf ~edici.?:lal 

plants especcially :.Z:. Ng~iland and Zgalagadi dis-

tricts - ?eriod : 6 months. (3ovember - April) 

4.2.2. - one analyst to carry out quantitative and qualitative 
, 

determi.Da.tio:is of active principles. Period: 6 ~onths 

N.B. The ar~ival of analyst in· Botswana has ~o be 

co.wiitio~od by the supplyL"lg of laboratory 

equipment already ordered by UH!DO, follo~ing 

the proposal of the exploratory mission which 

visited Bots\vana in January 1978. The first 3 

months of his mission has to be overlaped with 

the last 3 ~onths of the botanist's mission. 

4.2.3. - one technologizt to develop the ade~uate technolo

gies to process the medicinal plants selected by the 

analyst as valuable ones from therapeutical point o~ 

view. Feriod; 6 months. 

N.B. !he first 3 aonths of his ~ission has to be 

overlaped with the last 3 ~onths o! t~e analyst'~ 

mis.oio.Il. 

Before tl::..e .ar!.'ival of the technologi;3t in 

3cts·>':ana, ,::.e b.2..a to be informed abou't the 
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results 01 "t::ie analyst's act;ivity. 

His arrival i!l 3o~sw~na has t~ be also condition~d by ~~~ 

supplying o~ the e~uip=ent of the extrac~ion and distilla-

tion pilot Wlit - 3ee paragraph 4.3. ~he technologist has 

to ~~pervise the assembla~e of ~he pilot unit equi?::snt. 

4.3. Supplying of the eq1.4ipce!lt for an extraction and distill.a-

tion unit to process medicinal and aromatic plants., See 

Annex IX. 

5. Project innuts 

5.1. The ONIDO contribution will be the following: 

5.1.1 • .Fellowships for the local personnel 
to be trained in the ~rru:.e cf the 
trainin~ cour~e which will 3e areanized 
by UNIDO auriDg 1980 (approx. 6 ~eeks) 

- 3 !ellowship holders x 4000 ~ ••••• 
5.1.2. Internatioz:al experts 

Period : 1980 1981 

3 axperts x 6 months = 18 !11/m 

18 m/m x 4500 S/m •••••••••••••••••• -
5.1.3. Suppl~ing of the pilot unit 

equipment for extraction and distil
lation of I?ledicinal and aromatic 
plants (See Annex IX) ••••••••••••••••• 

Estimated 
assi3tance cost : 

5.2. The Government ot Botswana will make available 

Zsti:a.ted 
bu~;;~·~-c i.:: ~ 

12,oco.-

e1,oco.-

45,cco.-

~1,;s,oco.-

Necessary space (room) for the setting up a pilot wiit 

(5 m x .3-~·:-i) includ!..:lg the assemblage of the equipme.:it 
!"-"' • 

~1atiolla.:. 'perso!l!lel'~ ..:or the laboratory work.s and the 
~-_. ~ ~ -~ ~ 

ope.raticn of the pilot unit. 
. 

?.::ir.v mater!al.s (medici~al lilld aromatic plants) and 

ingredients for :h0 preparation of pharmaceutical lJro
duc~s bosed on medicinal plan~s. 

' 

• 
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