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Surnia

Within the fracework of the UNIDO assistance programce
for the industrial valorization of the medicinal plants and their
use irx msworize ir the least developed countrics, UﬁIDO charged
the Joint UNILO/Rorznia Centre with tkz task of sending a mobile
unit to certain African countries including Tanzariae.

The main objectives of the mobile unit were to collect
data about medicinal and'aromatic’plants. to carry out chemical
determinations on active principle; aad to examire thkc prospects
of processing them locally, in order to be used for the prepa-
ration of pharmaceuticalse _

Six Romznian experts equipped witl laboratory equipzeat,
materials and two cars undertook a mission in Tanzania from 6 to
31 January 1980,

This was the second phase of ths UNILO progr#nme which,
in its first phase comsisted of an exploratory mission which
visited Tanzania in December 1577 under tke project RP/RAF/77/015

The activity of the mobile unit was carried out in the
laboratory of the "Traditional Medicine Research Unit" under
the coordination of the Muhimbili Medical Centre.

The experta/irepared 15 pharmaceutical products, carrird
out 9 determinatiohs of essential oiis, 2 quantitative determi-
nations of essential o0ils, 2 quantitative determinations of
total alkaloids and 4 demonstrations on the identification of
the active principles in herbs mixtures used in the traditiomal
medicine.

The prezent report refers to the activity of the mobile
unit, the findings arnd the reconnandationq of experts for the
setting up of a small scale pharmaceutical industry based on

e




medicinal plants.

The recommandatiors on further UNIDO acsistance refer
to the training of the local personnel, international experts
and equipzent of active principles extraction and distillation

pilot unit as well a3 complemeantary equipment for laboratorye

2¢ Introduction

The United Nations Industrial Development Ofganization
(UNIZO) has a very importart assigfénce programme for the deve-
lopment of a pharmaceutical industry based on the medicinal
plants available in certain develcoping countries. Several pro-
grammes have been designed for diffefént geveloping countries
and some of them are already under implementation.

The utilization of medicinal plants has been always
known in the developing countries and the largest part of the
population make use of extracts or dry kerbs for curing many
tropical and epidemic disecases. Taking into e.count the increased
demand for medicines im the world and in the developing countries
too, a particular attention utarted to be focussed on the possi-
bility of medicines production.on a more economic basis such as
the utilization of medic¢inal plants which many developing coun-
tries are rich ine-

The Tanzanian floré is very rich in medicinal and aro-
matic plaﬁxs and therefore it is advisable to process them in
order to obtain the active principles and the essential oils
useful in the -pharmaceutical industry,

In this respect an exploratory mission viaited Tanzania
in December 1977 to collect inforrmation on the medicinal plants
available in the spontaneous flora as well as the laboratoery

facilitie: necessary Br the activity during the second phase =




the nobile urnit.

After the exploratory mission the experts recocmended
to UNIDO to supply certain laboratory equipment,reactives and
solvents for an amount of U.S.% 45C0. These rmaterials granted by
UNIDO arrived in Tanzania during the mission.

The experts were received at the Ministry of Industry,
which showed a particular interest to dzvelop a pharmaceutical
industry based on the natural resources and to improve the medi-
cal assistance of the peopleo °*.

The representatives of the Ministry of Industry indica-
ted as countexr parteners of UNIDO experts, the specialists of
the Botanical Department of the University from Dar-es-Salaanm
and recommended the laborat;ry of the "Fraditional Medicizme
Besearch Unit" - Euhizbili Medical Center to be the place where
the laboratory activity could be implemented. .

Both the "Botanical Dapartment™ of the University and
the "Traditional Medicine Research Unit” bhave a herbarium whose
collections are steadily increased by more samples of plantse

The laboratory of the "Research Unit" placed in the
prenises of the Faculty of Pharmacy is fitted with certain appa=-
rata and glassware but not enough to develop the research acti-
vity in tke futurg. The personnel of this laboratory is not suf-
ficient (the director and senior rescarch fellow, a chemist and |
a technician).

It is forseen that the laboratory of the "Research Unit’
will move to a new building in the near futuree. In this case it
will be more-diffigult to cooperate with the other specialists
of the other laboratories of the Faculty of Fharmacy. This Facult
is fitted up with a laboratory of pharmacognosy and a laboratory
of nicéobiology.
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The activity of the"Research Unit"™ is focussed on the
research of rezedias uscd by the local heolersp a long and vast
activity.

The persons ret by the experts durirg their activity

in Tanzania are irdicated in Appendix I

5Q Considerations on the sncntaneous flora

Tanzznia kas a vast territory consisting in savanna,
hills and mountainous regions covered by a rich flora and variou:
culturese. |

In the spontarcous flora is groewing a big variety of
medicinal and aromatic species but the majority is not chemically
studied though they are used in the trad;tional medicineo

The richness of tke spontaneous flora was particularly
noted duripg the travel of the mobile unit within the countsry
in order to collect samples of medicinal plants along the routes
Kabanga -~ Mwanza - Seronera - Sercngeti -~ Arusha— Moshl -« Dar-es-
Salaam (1560 km), as well as on other directions towards Morongo:x
(100 kn), Korogve - Leshoto - Amani - Muheza (600 km) or in the
Yereobants of Dar-es~Salaam.

FPurther information on the medicinal and aromatic plante
was obtained from the specialists of the Botanical Department of
the University and of the "Traditional Medicire Research Unit"
provided with herbaria. The herbarium of the "Research Unif" has
a ¢ollection of 1CO0 species, from approx.l1100 species described
in the specialized works, which are used by the locel healers for
the treatment of approx. 1CO affections.

On the occazion of the trips in the field the botanist
of the mobile unit made demonstrations in front of the Tanzanian

specialists on the meathedolegy of gquantitative evaluation of medi




-
4

cinal and aromatic plants vwhich could be harvest yearly without
disturbirg the balance of the ecological systex every years

In Tanzania tkere are some limited preoccupations to
collect and export certain medicinal species recognized by the
pharmacopoéia lilke the seeds ‘of Zlettaria cardacomum from sponta-
neous flora and the bark of Cinchona succirubrz but there is rot ¢
specialized unit to coordinate the zethering of a large range of
medicinal and aromatic plants growingzg in the spontaneous flora.

Large cultures of Agava.sisalana are located in Tanga
region. Thi3z species is used as a textile plant but also as a
source of hecogenine; the concentrated extract is exported. The
multitude of medicinal and aromatic species growing in the sponta-
neous flora or in cultures could be divid2d into two main groupse.

Cne groﬂp corprising 18 species listed in Appendix II
includes medicinal and aromatic species growing in sufficient
quantities and recognized by the majority of pharmacopoeia.

Therefore they can be used for the local preparation of
medicines without any otker recherch works or high iavestments
in prdduction equipment.

In the sa;e situation are souwe aromatic plants for the
extraction of essential oils necessary in cosmetics and especially
in the soap indusctry.

The most.pé}t of medicinal and aromatic species used
in the traditional medicine are less or not at all tested for
their chemical and therapzutical characteristics.

Among those species growing in big quantities by
adequate reseérch works, one may find valuable species that c¢an

be used in the production of pharmaceuticals.

2
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_ Appendix TII lists 45 main riedicinal and aromatic gspecie:
which could surely offer the chance to identify useful active
principles. In the sare .pnendix the useful parts of plants es
well as trkeir actual zpplicaticn in the traditional medicire
are indicated.

A particular zttention has to be focussed on the
Solanum spe and Balanites'aesyptiaca species growing in the spon-
taneous flora in big quantities as solacodine source in the pre-
paration of steroid horronese. .

Catharantus roseuvs (Vinca rosca) though not signaled
in the sportaneous flora, is cultivated as an ornamental plant
and it kas very faovoreble cciiitions_ﬁf growing in Tarzania.

This species is used in preparirg a nedicine for the
treatmest of leukcmias

Another very inmportant sﬁecies is Cananga odorata whkese
flowers can be a source of a high quality essential oil for the
soap irpdustry.

However for the developrent of an own pharmaceutical
industry and for the @nlargerment of a fange of pharnaceutical
products based on local resources it would be edvisable to in-
troduce in cultures and acclimatize new species of medicinal and
aromatic plants.

This devélopment is all the more so because Tanzania
has large area available even no cultivated and the necessary
labour power.

In this respect the UNILO experts handed over to the
experi:ental‘station in Luskoto sceds for 20 medicinal and arosa-
tic plants brougkt from Rozania to be tested in the local pedo-
c¢limatic conditions,

Appendix IV presents these species as well as the main

¢lements of cultivation.




4o Laboratary aztivisy

The laborctcry activity of tho mobile unit was carried
out in the lzboratory of tho "Traditional licdicine Research Unit"
which was fitted up witkh a part of the nececssosy laboratory glacse
ware arnd apparatae. In crdor to preparce soze nanarazceutical pro-
dﬁcts the sacples of nodicingl plants were aralysed. For instarce
the content of alkzloids was deter—ined in the leaves of Datura
stranoniun ard in Cortex Circhorae; the results are indicated in
Appendix V para.le -

From the pouder of Datura Stramopium it was prepared
tincture of Stranogiun egnd fron Cortex cinchonae,it was prereored
tincture of Cinchonae. Other tinctuzes cre nrepared fron the
fruits of Capsicum, the lezves 9f Ducalyptus globulus and the seed
of Elettaria cardormoaun.

The resultsTof the ckermical analyses cf these tinctures
are presented in Appendix V para.Be.

The content of ecsential o0ils {zocm the szmples of aroza-
tic plants is indicated in Appezdix V, para.C.

The high content in essenti;l oils is noted in Tucalyp-
tus globulus and Elottaria cardamqmun.

The traditional ccdicine uses a great variety of plants
vhich are less or not at all checked from a therapeutical point |
of viewe.

Besides the above zentioned chemical determinatioas,
the UJIDO éxperts demonstrated to the Tanzanian specialists an
identification methodolegy of active principles in plants with
an unZpown chemizal compesiticn (Sos Appendiz VI).

The experts cacsricd out, as demonstration, identifica-

tions of active principles in tkhs followingz species s Cissus




which
quadrangularics/ belongs to the Vitaccae family and it is used by

the traditional medicine as an antileprous rensdye. The powder
has a green colour and it is obtained from leaves and the coronac
of tke Jjoung branchese

Hatanka is a oixture of fine powdered plants ard it is
used to relief the abdeninal ﬁains of "any kind¥.

Solapua incanum is growing in big quantities in the
spoﬁtaneous flora. The dry fruits were comminuted and the ex?erts
determined the groups of active principles.

The results of the ckenmical identifications are indicate
"in Appendix VII.

The good results obtained by chemical determinations
have led to the favouradblz conclusion of'setting up an extraction
and distillation unit for the nmedicinal and arcmatic plants

growing in Tanzania.

.

5¢ Guidelires for the establishment of 2 pharmeceutical

and essential oils industry

The representatives of the Ministry of Industry showed
a particular ipterest in actual setting up a pharmaceutical
industry based on medicinal plantse.

So far Tanzania has not had a production of medicines
using the local resources of the sporntancous florae.

On the contrary, there is in operation at Dar-es~Salaan
a factory "Keko Pharmaceutical Plant" wmhich produces tablets,
capsules and gpoules using cnly inmported raw materials and
substances.

Arnother factory for the conditioninz of nedicines is
under construction in A4XuUSdj expecting to start up in Jume 1980

and otker project in ZanZibar sckheduled to be put imn operation
with the WIIDO assiztance.
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This projicet iz expected to be in operation by 13582
having the follcwinzg profil and capacity imn 1985:«

- tablets 5C) millien

- cavcules 20 -
- orzal liguids ard
gzalenicils - 250,CC0 litres

- ointrents - 13,000 k3.

- sterile powder,
injection - 2 million

- sterile liguids .
(ampoules) - 2 rillionm

- sterile liquids
(vialg) - 2 million

~ intravenous fluids - 250,CC0 litres

The iast two factories will also opesrate with imported
rav materials.

The developzent in the fufure of a pharnacegticals
production based on medicinal plants at an irdustrial scale car be¢
grafted on one of the above mentioned projects using some of theix
utilities.

But the first sten, neznely the setting up of a pilot
unit of extraction and distillation has to ¥take place within the
"Praditional Medicine Research Unit".

Due to the interest shown by the local authorities the
"Research Unit"™ has to move in the near future to another building
separately from the Faculty of Medicine and therefore will have no
longer access to some existing laboratory eduipnenx owned by this
faculty. |

In view of the above, it will be advisable to fit up the
"Research Urit” with the laboratory ecuipzent indicated in Appendi:
X,

During the consultations betwcen the UNIDO exzperts and
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the m@aagczent of the "2occarch Unit™, the experts exphasized
the necessity of studying the medicinal plants currently used in
the world therapcutics ard goowirg in Tanczarnia, alorg with the
other cpecies uscd in the toaditionzl rmedicineo

Based oa tze first c;tcsory of plants it will be possibl
even for this "Rcsearch Unit™ to prepare some products and make
then availablé innediately for hospitalse

For instance, it is unreczsorable to import soze tinc-
tures which car be lceally prepered. Eaving in mind this idea,
the experts considered both categories of plants, those omes
reccgnized by the internatioral pharmacopoeiaard others which
still arise questicn z2ar:s concerninz the kind of alzaloids, the
pkharmacodynamical effects, the todeity gﬁd the side effectse.

After the ccnsultgtions with the gpecialists of "Researc
Unit" and based on the medicinal and arocmatic plants available
in the spontaneous flcra, the experts prerared 15 pharnaceutical
preducts listed ig Appendix VIII.

A pharmacist-of the "Xeko Frarcaceutical Plant” in Dar-
es-Salaan participated in these deconstrations considering the
useful co-operation in the future betwecen the "Research Unit"®
and the factory for thke conditioning of mzdicines.

Tae experts explained in detail to the representative
of the "Xeko Pharmaﬁeutical Plant® a general methodology to
obtain tinctures and extracts at the industrial scale.

At the same tinme, for a bettcr understacding of the
technology, the expefts drew up a flowsheet of apparata currently
in use, tkeir apcration ancé their connectioanse.

The experts consider that a future production unit to

process the medicinal plants cculd be placed along with tkhe condi-
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tioning factory - "Keko Fharmaceutical Plant® - Dar-es-Szlaanm -
in order to incozporate the vegetal extracts in pharmaceutical
forms like syrups, tablets or ointrents.

— Checking up the list of imported medicines it was fournd
that Tanzania imnorted care siople medicizes which couid be
locally prepared with minimus of cquipzment and using the local
available raw materials,

As an example the compound tiﬁcture of Cardexoa is impor
ted but Tanzania exports Fructus ‘cordanonie

The preparation of this tincture by the UNIDO experts
aimed to demoastrate fhe possibility of replacing some imports by
products bésed on the medicinal plants growing in the spontareous
flora.

Taking into accoﬁnt the rich spontaneocus flora in medici.
ral plants and the possibility to develop cultures for sonme valua-
ble speciesy it appears necessary and ugeful to set up, as a
first step, a pilot unit for the distillation and extraction of
active principles im order to organize locally the bProduction of
some pharmaceutical preparations with all advantages for the

benefit of a country like Tanzanias




6e Findings

6ele Tanzaniz hkas a very rich spontaneous flora and sone

6.20
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cultures of medicincl and aromatic plants but there are
not reliable data about their quality and an evaluation
of the quantity which could be harvested yearly as a
material basis for industrial purposese. At present there
is no locsl production of medicines based on medicinal
plants.

The traditional medicine'fé actively used to cure sorne
specific diseases and in this respect many herbs and
nixtures are prescribed by the local healers but tkey
have not been checked up fcfmthe§r chemnical cormposition
and tkerapeutical effectss

These research works reed tize and adequate technical
meanso TheC"Traditional Medicine Research Unit" has Just
started such a kird of research. ,

There is an organization which collects seeds of Elettari
cardamon andﬁthe bark of Cinchonae for export tut there
is not an organization to control the gathering of other
species of medicinal and aromatic plants.

There are not organiéed preoccupations to acclimatize and
to introduce in culture valuable species of medicinal
plants to enlarge the range of natural resources.

The laboratory of the "Traditionél ledicine Research Unit’
is partially fitted up for some chenical determinations
of active principles but in the'future it is adrisable to
complete tke equiprmente | |

The personnel of this "Research Unit" i3 not sufficient
and, as priority, it is necessary to organize the trainin,

in the field of medicinel and aromatic plants processing,
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| 6.8,

takirg into acccuat the intention of the local authoritie
to have a production of medicines.

There is not a pkarmacodynamical labosatory to check the
pPharmaceutical products which are to be produced in the
near future.

Althoush the Hiristry of Industry and others local author:
ties showed interest in a production of medicines as soon
as possible. »ased on the rcedicinal plants recognized by
the international pharmacopoeia, at precsent the ectivity
of the "Research_Unit" is focussed mainly on the remedies
prescribed by the healers which use plants generally not
accepted by the international pharmscopoeias Therefore,
it will be difficult and it takes'some time until such

plants will be scientifically checked up and become

reliable for en industrial productione.

e




7« Recornmendaticns -

Taking into account the rich spontaneous flora and the
possiﬁilities to develcp cultures of medicinal and aromatic
plarts as well as the interest of the Gowernmental authoritic
to set up a pharmacecuticals production based on tkhese plants,
the UNIDO experts submit tke following recomzendations :

701l. The Botanical Department of University and the "Traditio-
nal Medicine Rescarch Urnit"” with international assistance
have to elaborate a prcgfamme to identify the medicinal -
and aromatic plants growirgz in the sportaneous floraA
including an evaluation of tke éuantity of plants wkich
can be harvested yearly without disturbing the ecological
system for each regione. |

7+2+ The setting up of a specialized organization to control
an& to zollect the zmedicinal and aromatic plants useful
for pharmaceutical preparations or for export.

This organization could organize the setting up of
experimental stations in favourable zomes (Arusha,
Lushoto, Amani, Morogoro a. ),study the acclimatization
and the introduction in culture new valuable species.

In order to help the workers whs will collect the medici-

nal plants it would be advisable to issue leaflets des-~
ceribing in fhe vernacular tongue and through drawing the
part of the plants to be collected and their condition-
ning.

7e¢3.Taking into account the use of a large range of herbs

in the traditional medicine it is necessary that the

"Traditional ledicine Besearch Unit" should go furthe:

with the scientific screening of these herbs and select

those which are really useful and rejact those which
present risks of toxicitye.
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7.4, In order to assure the necessary loczl skilled personnel
it is absolutely urgent to select at least three Tanzznian
specialists to be trained in tke frame of UJIIDO training
programme in the field of rmedicirnal and arozatic plant
precessinz, as fellowzchip-holders. The selected cardidates
should be : botanist or agronomist, analyst (pharmacist ‘or
chemnist) ard techrologist (pharzacist)e. This training pro-
gramze should be organized in a country with a large expe-
rience in the processing of medicinal plants.

7+5+ Assistance of internationmal experts to train locally the

Tanzanian specialicts and to develop the research and the

production a¢tivity in the field of mnanufescturing pharmaceu-

tical products based on medicinal and aromatic plants. |

The following experts are suggested :

- one botanist for 3 months - preferable period: May-Sept.

~ one phytochemist for 3 monthes,in the sane periéd, as the
botaniste. Both experts have to go to Tanzania after the
delivery of the laboratory equipment mertioned in
Appendix IX.

- one technologist for ; nonths - He should go to Tanzania
after the delivery of the equiprment for distillation and
extraction pilot unit mentioned in Appendix IX.

' The technologist has to supervise the installment of the

- .equipment and to assist the local speclalists to start
up the production of the medicines.

7¢6¢ In the near future, it is advisable to set up a pharmacody-
panical laborastory with the a3sistance of an expert to
assure the control of moere scphisticated medicines in

view of the development of a pharmaceutical industrye.
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77« In order to organize a small scale rroduction of medi-
cines based on medicinal and aroma;ic plant it is
necessaryrto complete the laboratory equipment availa-
ble at the "Traditional Medicine Research Unit"™ and to
set up a pilot unit for distillatior and extraction of
active principles.

The necessary equipment is indicated in Appendix IX.

4 x

During the mission the experts drew up a project proposal

concerning the further assistarce to Tanzania as merntioned above
based on the discussions held with the representatives of the

Ministry of Industry and the managerment of the "Traditional

Medicine Research Urit",
The draft of project proposal is presented in Appendix X

and the assistance is estimated at U.S.8187,000.-

e ——
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1. Yr.S.X.Henein -
Assist. of UID? Rez.RepP.
2, Mr.Zimp. Forss
Programme Officer UNOP/UNITSO
4, Mr.F.S.ujuni
Director of Industrial Operation at the Ministry of Industy
L, r.Mchomvu
Director in the MMinistry of Industry
5, Mr.Lars Thede o
Adviser in the dinistry of Industry
6. ¥r.EB.N.MNshiu :
Director and Senior nesearch fellow
~aditional Medicine Research Unit (THRU)
7. ¥r.Dr.K.Mtotomwema ’
Director of Department of Dotany
University of Dar-es-Salzam ’
8., Mr.Boniface }Mhoro
Totanist - University of Dar=-es-3alaan
. 9. ¥r.R.L,A. Mahunnah
TIRU
b, Mr.Dr.S.C.Chhabra
TMRU
. Mr.Dr.Ahmed Hassanze
TrRU
12. VMr.Fomanuel B. Katenga
Pharmacist, production manager a2t "Keko Pharmaceutical Plant”
13. Mr.Ramadhan S.Sombi
Chemist
Chemist for quality control at "Keko DPharmaceutical Plant”.
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plants recosmized by

international nhaormacovnoea and growing in sufficient
cuczntities in Tanzania
No. Botanical naxme Quantities Part Coz=position| Therancutic
[ od
used effects
1. | Acacia senegal biz guanti- gum arabinose -
ties spon- '
) taneous
2., | Agave sisalana big quanti-| leaves | hecogenine -
ties culti-
vated !
3. | Capsicuin frutes- - " - fruits | capsaicine antirheumatics
cens 0.22 %
4, | Cinchona ufficient bark alkaloids antimalaria
succirubra cuantities 2-9%
cultivated .
5. | Chenopodium biz quanti-] herd essnnulal antihelminti
ambrosioides ties spon- 0oil 1 %
taneous
6.} Cola nitida sufficient seeds coffeine -nervous stimu-
guantities 1.2-2.4% lent
cultivated -cardiotonic
7. | Citrus aurantium - leaves} essential -psychodepres-
fruitsy oil 0.2 - sor
bark 0.3% ~antispasmodic
- / P
8. | Cymbopogon - hores essecntial -
citvatus oil
9. | Datura stramoniupm sufficient =" alkaloids -depressor
quantities 0,2=0,3% -=antiparkinson
spontaneous
lo. | Eucalyptus Sufficient -"a essential antibronchitis
globulus quantities 0il 1,6 =~
cultivated 6%
11, | Eugenia caryo- =N buds essential analgesic
phyllata , 0il 16-21%
eugenol 904
12.] Foeniculum sufficient | fruits essential carminativ
officinale quantities oil
!
cultivated 2 - 44
13.} Gomphocarpus suificient | seecds 2lucosides cardiotonic
frutiasus quantities | suvaits| ~cardioto-
spontaneoud nics,
lh.l Ocirum basilicury big herd essentia carminativ
quantitidas orl 0,1~
spontaneous; 0.8
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¥o. Dotanical nape* uantities PartjComnosition Theraneutic
used effects

15} Phytolacca 5
dodecandra - cu

164 Punica granatum - bark alixelioids taenifuge
roots| 0.3-~0.7%
174 Rawolfia voaito-| sufficient roots| alkalioids nervous sedative
rial quantit:es rhi- 0.5=2% cardiofoniec
spontancous ! zome -
184 Ricinus communis; big quanti- Seeds| fat oil purgative
ties spon- rubefians -
tancous ard
cultivated




TiL&

lo. Dotanzcal nare , Zurt of i izat
o plant used theranentics
1. JMloe flexiiifolie saDp swelling of the testicles
. Aloc oraomiinicola lcaves storicwchh diseases; malaria
iloe rabainensis " enlarzed =pleen
2. &sparagus africanus roots sorc thiroat and coughs
" racemosus " h indigestion and gonorrnoe
" setacens fruits,leaves prneumonlia and coughs
3. 3alanites ae~yntiace roots nursativ
L, Calotropis procara " snake bite ]
5. Cassia zbbreviata n faover and malariza
" absus " stomachh troubles
" alfroiistu-a roots,leaves coll
" alatz leaves skin ciscases (rinpvorm)
" floribunda " - eliriinate of the »nlacenta
" itelica leaves,roots gonorrhea, purgative
" obuusifloli lrerd stouinch troubles
" senna roots,nark constinztion
6. Centella asictica herdb svphillis
7. Dioscorca astericus leawves sere eves
" cwnetorum To0%s bilherzia
" quartiniana " pla% ue and lever
€. CLucalyptus bLicosztata leaves chicken-pox
9. Zuphorbia chnobl L ste.u after ciildbirth to clear
out tie aftervirth
" hirta leaves asthna
" ocovalifolia wood stomach pains in child-
birta
" tirucalli roots snalebite and sterility
R usanbarica " children's diseases
lo. -Gloriosa sugperba " abortion
11. XHypericum peplidifolium roots, indigestion
" bark
12, Iboza meltiflora roots bilharzia, oneunsoniaz,
indigestion
12. Lobelia zancens leaves sweliings of the body
" hols y0ts couzhs
14, Passiflora edulis " earache
15. Pelargonium alchemilloides lcoaves sorc eyes
Juice
" giinguelocbtatun TocE diarriioez in cnildren
15, Piupirella keinienslis rootsyleaves orshitis
17 Polrzula eriontera - bakies' discases
" ncaiculota roots aphrodisiac
" stenosetala leaves alfczted cyes
18, Rhus vilgaris Truits, diarrhoea, gonorrhca,

rcots,leaves




19.{ Scilla indica : 5 buldb earache

20. | Solanum aculeastru.: reots bronciaitis
" incanum M abdominzl pains, dyspep-
sie, fever
21. | Straphanthus emiail n vorms, febrifuge
Ll
22, | Strychnos spinosa " earache
22, | Tamarindus indica twigs diarrhca and dysentery
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of medicinal and arcmatio plant spoecies rocommondod to bo 1ntroi1u‘cod in culture,
Tho soeds of theso specios ware brought by the UNIDO exports from Romania,
Tho main clemonts of cultivation technology.
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Guantitative determinations of zlkaloids

Ncd Dotanical name Part Content in alkaloids Total ash
used
z Indicated | Existinz Incicad IEZxis-
in lite=- tad in ting
rature literzd
- ture
1.} Cinchona . ..-tcorte: min, €,62 g nax. 4e 3525
» . - s
succirubra 6,5 g5 6 4
2. ! Datura Stramoniuft foli- rin. 0y 242 =% wax. 18, 5.
wa 0,258 20 %
B/ Analyses of tinctures
NOJ Denomination| Content in Alcohol concen-{ Dried resicdu2
czlkaloids tration
ndica-f Zxis- | Indica=- ;| TXiS~ Indica+4 Sxis-
ted 2 ing ted i ting ted in| ting
literz- litera- litera-
ture ture ture
1] Tincture- 0,30~ 0,832% 53-66;3 63 % - -
cinchonae 1.10z%
I3 - -~ e '
2] Tincture- 0,025~ {0,025z5; 63=-37 % 6L_~% - -
stramonii 0,028
3%
@/
3{ Tincture- - - €3-67 % | c% % zin 4720 4,120
capsici -
» ’I
44 Tincture- - - - min 342 &%
. /7’ -~ %l - of
Eugalypti 63=8Ls% | 63 . 2¢5 &%
' c
Content of zly-
cerince
ndica=~{f Exis-
tad tin~
5] Tincture- ~ | == ) ’
Cardamomi T - 52=3V 9135 & i'g e o5 si
b £ 2
comp, <4 Oy

o



c/ Quantitative determinations of essential oils

~
~

- 0 -

ATy AT N mas s s
> </

RN Lan

No.} Botaniczel name | Part Content Content Observations
' used indicated existing
in litera-
ture
1.} Eletaria semen 6,64 <% | dried seeds
Cardamonmum..
2.] Zucalyptus folia| min. 1.5 3,9 %} dried leaves
zlobulus
3.] Eucalyptus folia . 2,2 % | green leaves
globulus -
4.} Bucalyptus - | folia 2,85 4| semidried
citriodora leaves
5.{ Cimbopogon herba 1,8 %)} dried herb
citratus -
4 Y ol "
6.1 Ccimum herba 1,19 % -'la
baz:licum
7.1 Ocimum herba 2% -"-
gratissimum
8.] Cananga odoraté floreb 1,44 4| fresh flowers
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Results of the chemizal identifications

of active mrincinles,=

A TNV s v
APPENTII! VIT

| —
) Botanical name Cisus Ximenia Hatamka  Solanum
quadrane cafra ’ incanun
. gularis (i:tun=-
dui)
Part used Herb Root Mixture Fruit
) of nlants
L - - .- - - _ .- - - --— - _________— - - —
Identified active prin- :
ciples
-Essential oil - - - -
-Alkaloids basec) - - - -
=Fat acids . - - - -
~Coumarins derivateves - ' - - -
=-Flavone aglicones - - +itt -
~Emodins - - PR -
=Carotenoides +++ - - -
=-Sterols +++ +++ - T+
~Triterpenes ) - - +++ -
~Gallic tannins - - - - -
-Cathecholic tannins 4t 4t ++ ++++
-Reducing compounds ++ + ++ +++
~Alkaloids salts - - - -
-Antracenosides .- - ++++ -
-Coumarins - ’ - - -
=Steroidal heterosides +++ ++4 - e+t
-Triterpenoid heterosides - - Y -
-Flavonosides - - PRI -
~Antocianosides - - - -
-Starch ++ - - ++
~Polyoses e ++ T +++
=-Saponosides - - + -
-Callic tannins - - - -
-Catecholic tannins - +4+4 - +++
-Alkaloids salts - - - -
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the nharmaceutieczl vnroducts nrepared bv ths UNIDO

a
Fructus curdononii - 200 1.

Alcohol zsthylicus 76° g.s. ad. 1000 ml, #'

f*'atlons. Light carwminaqiive, flavour:i 1“3%nd rectifying

the taste and the odour "ofﬁ'.r* ous prepac-ations.
Contrafr Jications: norne 3,
o

Tuctus Carx¥yomi -

- Tructus C¢“Lﬁ¢iﬂr'; 1L gt .
- rtex C‘namomJQ

- Cocnineal

- Glycerinun

~ Alcohol aethylir ad.. 1000 ml,

ytinulater in tlie treatucnt of
ch*ﬁ&ical and imigracmatory dispepsie;.
Contraindicat;pis. none ' A

et

Dosc : 2 --g’*q

Indications: Cbrmg§

.

; A0
-.C:nchonaq@ﬁ;ncture

containglh
- C ‘,'.‘:;ax Cinchonae - 200 gr. %

T:y’g'idum hydrochloricus dilutum 10 ml. '@
~t" Alconol aethylicus 70° g.s. ad. 1C00 ml. .

4 1dications: Internal : bitter ‘tonic. before ﬁ%ﬁs.

Znternal : Capi

anaemia.

Dose : acults : 2 - 35 ar,/day k3

s
Caildren: 3-35 years - o,% zr/dav %*
.y,
=10 " - 1 gr/oay \&@.
11-15 " - 2 zxr/dav

rcontains:

- TDnegmb: & N A2
—




of the oharmaceuticzl droducts nrepared bv th2 UNNIDC

1.

Cardamom tinciure

a
-
- Fructus cardononi - 200 1.

: ~n0 :
- Alcohol zsthylicus 70 g.s. ad. 1000 mnl.
Indications: Light caruminative, flavouring and rectifying
the taste and the odour "of various preparations.

Conitraindications: norne

‘Dose : 3=-6 =1.

Comnnound Carxdantonm tinciure

contains ¢

- Pructus Cardagoni - 1L . -

- Tructus Carum Carvi- 1% zr, .
- Cartex Cinamomi = 23 gr.

- Cocnineal - 7 sr.

- Glycerinun - 50 =l.

- Alcohol aethylicus 60° q.s. ad.. 1000 ml.
Tndications: Carminctive and stimulater in tlie treatuent of
chronical and immflacmatory dispepsies.
Contraindications: none '

Dose : 2 - 5 ml,

.Cinchonce tincriure

contains :

- Cartex Cinchonae - 200 gr.

~ Acicdum hydrochloricum dilutum 10 ml.

- Alconol aethylicus 70° q.s. ad. 1C00 ml.
Indications: Internal : bitter-tonic. before meals.

Zxternal : Capillary lotion by vesseldilatation,
Contraindications: pregnancy, nurse period, hoewolitical
anaemia,

Dose : adults : 2 = 3 gr./day

Children: 3-5 years - 0.5 zr/day
S=10 " - 1 gr/day
11-15 " -. 2 zr/dav

fansici tinctiire

contains:

- Pruct::s Capsiei =~ 1CL 3T.
~ £1lcohol 2ethylicus 707 G.s. ad, 1000 m
! | | i




7.

Tncicetions: 1nternzl @ ~arminative

Zxterrszl : rovulsive for rheumatic and neurologic

Contrzindications: Intzinal ¢ gastric inflammations.

Dose : interanal : 0.3 ;r/once and 1.5 gr/day.

- iAlcohol zethvlicus - 70° c.s. ad. 1000 ml.

Indications : Stizulus o the ceatral nervous systex for
infectious diseases, tiredness, deprsssion
dispositions.

Contraindications: Children under 3 veszrs,

Dose: adults : 2 - lo gr/day

chiléren: 3 = 5 years - 1 or/decy
6 =10 years - 1.5 gr/day
11 -15 years - 2 gr/day

Zucalyoti tincture

contains:
- Folium Zucalypti = 200 gr,
- Alcohel acthylicus 7¢°q.s. ad. 1G00 ml.
Indications: - light disinfectant, anaesthesical‘énd astringent
effects on mucous membranes.
- internal : antisceptic for breathing anparatus,
and for the uro=-genital ways.
Contraindications: none,
Doses adults : 2 - 10 gr/day.
children: 0.2 gr/year age.

Stramonii tinctire

contains : e
- Polium stramonii - 100 gr.
= Acidum sulfuricum -~ 10 ml,

- Alcohol acthyiicus g.s. ad. 1000 ml,

Indications : Astiuta emphizem, neuroses, spasus of non=striated
muscles,
Contraindications: Costiveness, glaucoma, prostatic affections,
atriol filXtrillation.,
Dose : 0.5 ml/once but 1.5 ml/day. |
max, dose : 1 ml/once and 3 wml/day.:
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S. Coffze tincture

contains:
- R - Coffee - 200 gr.
- Aqua distillata - Gco m
- Alcohol aethylicus - 500 ml
Indications: stimulus of the central nervous system during
conéﬁlcscence.

- Contraindications: - gastric glcer or gastritis with hyperaci-
- ' dity.

- children under 3 years sld

Dose : adults : § = 15 g-/day .
children ¢ 3 - 3 vears : 2 gr/day
- 5 =10 years : 3 gr/day .
11 -15 years : 4 gr/day.

- 9. Tonie tincture

contains
- Cinchonae tincture - So mli
- Collae tincture - 50 =l
Incdications: Bitter tonic and light nervous stimulus, ,
- Contraindications: Children under 3 years old, pregnancy,
during nurse period.
Dose : 1 coffee spoon in a glass of water, twice a day.

-~

10. Tonic

contains :

= Natrium phosphoricum - 15 gr

= Cinchonae tincture - 30 ml
- Cofféé tincture - 30 ml
= Glycerinum : - 50 ml
- Wine q.s. ad. 1000 ml1

Indications: Bitter tonic for light digestive disturbances.
Contraindications” : Children under 15 years old
Dose : 1} coffee spoon in % glass of wine, one hour before

e meals.

21, Antirlicumatic zolution

contains 3 >
= Capsici tiacture - lo 1l
- Methiylium salicylicum - J =l
- ammonium hydricum solutumr - 5 ml
= alcohol aethylicus - 50 m1
- Aqua distillata g,s, ac. 1000 ml

J .
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Indications : Rheumatical affections of* joints, chronical
and evolutive polyartritis. Revulsive with
analgesic and loca antiinflammatory effect °

Contraindications: It is not used on irritated skin.

Dose : Light embrocaition on painful sides,

n

Y=o

12. Sedative
contains :
- Natrium ‘hromatum - 2.5 gr,
- Calcium bromatum - 2.7 gr.
= Straronii tincture - 2 m1,
= Nairium benzoicum - 2 gr.
= 3yrupus simplex - 30 ml,
- Aqua distvillata q.s. ad, 100 ml.

Indications: Sedative and antispasmodic for children wi%h
restledsness, insomnia, tooth disorders or
whogping cough.

Contraindications: none,

Dose : 1 year - 1 coffee spon/cay

" 4

K-

2 vears- 1
3. " 42 " "
4 " = 1 spoon

13, Disinfectant of bueal cavity

contains;

- Acidun benzoicum = 3 gr,

- Mentholum - 0.5 gr.

= Oleum ZTucalypti = 0,5 gT.

- Eucalypti tincture q.s, ad. 100 ml
Indications : Antiseptic of the bucal cavity in tlhie treatm
- of pharingitis, stomatitis,
Contraindications: It is not recommended for children,

Ddose : lo-15 drops in + glass of water - twice gnrgles per

}
14, Antisposmodic and antiacid 3owder

contains :
= Folium stramonii (C.25%) - %4 gr.
= Zismathum CarhHonicum Dasicum - o zr.

- Calcium carbonicum praecipitdtum - 2o T,

~ MNagnesium oxydatum - 15 gr.
3
= Raolirum - 13 zr,
= Cloum citronellize - 215 drops
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Indications: Ulcer- it acts as a gastric binding with
antispasinodic and antiacid effect.
Contraindications: Costiveness.
Ay

Dose : 1 spoon in % glass of water twice/cay.

Tablets with analzesic and aantifever effects,

[

ac well as cardictonic efiecct.
(o

N

ns =<

e

onta

0

Cinchonae pulvis - o.io gr.

-~ Acicwn aethylsqlicyliéum - 0,30 gr.
- Coffcinum * - o,oh gr.
= Amylum , = o.04 zT,
- Tdlcwz - 0,02 5. .

Indications: Fever dispositions, migraines, influenza,
rheurntisn, cardiotonic effect, '
Contraindications: gestritis, ulcer, liver and kidney

Dose : 2 = &4 tablets/@ay. In casc of acute fever dispositions

up to G tableis/cday, 2 *tablets each J. hours,
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of loborateorv eiwibnent for the"Taditional >ledicine

Tesearch Unit" - Dar-as-Salaom

ITEM No. DESCRIPTION QUANTITY

1. Compnlete TLC Set
a) UV lamp (240 V. main) 1 :
b) Set of laboratory spray gun 3
c¢) Uroplzn Leveller model SA X 11 1
d) Tniversal TLC Chromatank L
e) Multiple Plate Chromatank 2
f) Chromajars 12
g) Spotting jigs - 4
"h) Chromaplate sacks 6
i) Universal Sheet Chromatank 2
j) Ultraviolet Contrast control gogsles 2
k) Packets of Stainless Sheet wire clips 3 .
1) Chromaklip = .1 packet
n) Dip tray (51 x 21 cm) 1
n) TLC Plates-pre-coated (20 x 20 cm) 1C boxes
o) Whztman Chromatograndhy paper grade 1 2 boxes
« P) Grade 3 MM Whatman paper 2 boxes
v
2. Rotavapeur 1
3. Fraction Collector 1
L, Vacuwz Pumps 1
5 Water Circulators (pumps) 3
6. Freeze dries 1
7. Cylinders (X, Co,, H,, Air) 12
8. Uv.V. opectro’hotoqete* & accessories 1
9. I.R.Spectrophotometer with hydraulic press 1
lo, p.H. meter 1
11, Grinder’ 1
12. Cormunercial blender 1
13. Water cooler 1
14, Colorimeter 1
15, Glass~-ware dryer 1
16. Mechanical stirrer L
f 17. Vacustat 3
‘ 18, Melting point apparatus 2
19. Hot air dryer 1
20. Heating Coils (different sizes) 6
21, Dimmerstat 6
22, Research Microscope with camera (Wickers) 1
23. Dissecting microscope 1
24, Microtome 1 )
25. Flask Shalker 1
26, Vortex Mixer 1 .’
27. Sieves (lo - 300) One Set
28. Sieve Shalier 1
29. Sample divider 1
30, Heating Mantles 1 1lit, 3 1lit, 5 1lit, 10 lit 2 each
31. Glasswarec washing machine
32. Autoclaves 1
33. Double distillation water still 1
34, Apparatus for determinations of essential
oils o 1
Estimated cost: h3 500 §
TOTAL_:_50,000_3 Transport  15% : 500 3
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equipment foxr an extraction and distillation

of
pilot unit
No. Denomination Quantity
pieces

1. Percolater : 50 1 1
Material : stainless steel

2. Percolater : 30 1 5
Material : Stainless steel

3. A Concentrater with heating jacket 2=d vacuum
pump - capacity 3 50 1 1
Material : Stainless steel

L. Refrigerater - 2 a2 coe 1
Material : coil in stainless steel

5. Vessel of sedimentation 50 1 1
Material : stainless steel

6. Collecting vessel 50 1 - 1
llaterial : stainless steel .

7. Vessel for the preparaticn of syrups with
heating jacket and stirring _ system. 1
Capacity : 3C0 1 )

Material : stainless steel
8. Press filter-frame 20/20 cm 1
9, Pump -~ H=4nm 1
10. Steam generator 1,5 t/h
11, Collecting vessels 20 1 5
Material : stainless steel
12, Distillater with florentin vessel for
essential oils 1
Capacity : 150 1.
Material : stainless steel
13. Balance 5 - 100 Kg. 1

TOTAL estimation cost including transport
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Part A.- asic Drta

Country: United Dlepublic of Tanzanica

-

Projcct No: ‘ Project title: Assistance progranme for
Scheduleé start: lay 1i930. the velorization of medi-
Scheduled completion: 1981, . inal and aromatic plants
Crigin and cate of - in order to prepare medi-

official request: ‘ cines.
Government counter- TNIDO éontribution :
. part agency: ' Governrzent contribution: )

roposed submitted Currency reguired:
Sy ¢ Tor UNIDO input : 187,500
Date of submission @ ‘ convertitle : 187,560 ;
Qther @ * '
UNIDO substantive Chemical

backstopping section: Incustries
Section

DProgrzmme component

Code :
x
x x
Part Z.- Narative 1. Baclizround cnd justification

The development of traditional medicine based on availabie medici=-
nal plants in developing countries is one of the very important
programme of UNIDO..

Several programmes for different developing countries have been

designed and some of themn are alréady under implementation, The
utilization of medicinal plants in the devzeloping countries has
always been known and the mnajority of the population of these
countries are using extracts or dry herbs for treating many tropica:
diseases, ' ,

232 to the increase ol medicines demmand in the world and in the
developing countries, it merits attention to explore the possibili-
ty of manufacturing pharmaccutical procucts, on a more econonical

basis, based on active princinles of medicinal plants.




The flora of Tanzania is very rich in mediciral and zaronatic
Planis and therefore it is worth to process these plants-in order
to get extracts and essential oils.,

In December 1977 UNIDO organized an exploratory mission in Tanzani:
under the project XP/RAF/77/Cl5 to collect information and dat
on the available plants and facilities for the setting up of a2
pharuaceutical industry,.
rollowing this mission a mokile unit and UNIDO experts wers sent
to Tanzania in January 1380 to collect samples of medicinal and
aromatic plants for quantitative and gqualitative deterizinations
of active principles as well as for the demonstration of the possi-
bility of premaring locally vharmeceutical products based on these
active principles in co~operation with the local specialists,

The activity of the mobile uni: was carried out in the laboratorie.
of the "Traditional Xedicine Research Unit"™ beloaginz to the
Ffaculty o7 edicine = Luhimbili Medical Ccenter and in co-cleration
with the specizlists of the IZotanical Cepartuent of the University
Dar-es~Salaam,

The pharmaceutical-products zrd the resulis obtained during the
joint activity of the mobile unit and the local ‘specialists, have
proved the possibility of setting up of a small scale production
of pharmaceutical products based on the raw ma.erials available

in Tanzania under tng condition of a2 further assistance programmse.

2. Cbjectives

2.1. Develoniient objecctives

The programme will lead to the establishment of a national
level extraction and purification unit for plants which ar
locally available, Furtherimore, the extracts of plants
will be used to formulate pharmaceutical preparations whic
will be incorporated in the health programme of the countr
The establishment of such a tiniit will lead to economic
advantages and to the creation of a2 labour intensive indus.
try which will be for the benefit of the fdrmers since
these plants zre not currently explecited,
2.2. Lumedicte objlectives

2/ Developaient of nroduction techrnologies of nedic.nies

based on niedicinal plants;

b/ Training of local personnel,
]
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3. Proiect ou:muts

- Government policy on the developmient of a pharmaceutical
industry based on medicinal and aromatic plants locally
available,

= A survey on the gquantiiy and guality of the naturzl resource.
in this -field.

- Development of the research work on the mediciral plants and

taeir use in the nharzaceutical industry.

4, Proiect activitics

The main activities of the project are the following
L.1. Training of the local personnel in *he field of culture
and processing of mediciitial and zromatic plants in order

to get nmedicires.

V3

UNIDC will orgzanize & training progT-amme for 4 fellowslip-
holders {(botanist, szrond=ist, phytochenist and technolo-
gist) in a country with a lazge expefience in the Dproces-
sing of medicinal plants and thefr use in the pharmaceuti-
cal industrvy, during 1%

4,2, International experss to train locally the Tanzanizn
specialists in this field., They have to contribute to the
development of research and production activity in the
field of manufacturing pharmaceutical products bésed on
medicinal plants., Three experts : onc botanist - 3 months
(in the period ay - Sepitember); one phrtochemist - 3 mon*
znd ene technologist - 3 months - to cone in Tanzania
after the fulfilment of tlie zbove mentioned two experts
mission.

L.3. Supplying the necessary laboratory equipment and materials
to develop the laboratory wvork a2t the "Traditional ! edlc;r
Research Cnit" and the procuct‘on equipment to set up a
Pilot unit of extraction.and distillatiom of active prin-

ciples.

S5 Proisct innuts
1

5.1. The UNDP's contridution will be the following
. - Estinazed
35¢1l.1. TFellowships for the local Ctudscet in U
personnel to bLbe trained abroad
in 1980

=4 fellowshipholders x 30C0 j - 12,000, ~

e —
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5.1.2. International experts to train
Tanzanian specialist and To
develon resezrch and nroduction
activities in the Ticld ol manufacturing
pharmaceutical procducts
- Perio¢ : 1530 - 13381

- 3 experts x 3 wmonths = 9 m/a - bo, 500.-

5,1.3. Supplying of loboratory cquipuant
and of pilot unit egquipment for
extraction zncd distillztion (See

ADpendix IK) : - 135,660, -

Estimeated U3; 137.35C0

assistance
- cost
[
5.2. The Tanzanian Governnent will =zke available :

- Necessary space (room) for the setting up of
pilot tnit including the assexblage. '

- National persomnnel for the laboratory worT
and the operztion of the pilot unit,

- Raw materials (medicinal plants) and ingredients
for the prevaration of »harma ceutlcal products

based on medicinal plants,
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