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sus:iarz 

Within the frni:e-;iork o£ the UUIDO assistance progra.m:e 

for the industrial valori~ation of the medicinal plants and their 

use L--: ~~·.!..:~ "i_::=~ ;_~ the least developed countries• IBIIDO chs.rged 

the Joint UNIDO/Ro~~nia Centre vith tha task of sending a nobile 

unit to certain African countries includine Tan::ania. 

The main objectives of the riobile unit vere to collect 

data about medicinal and aro::u1tic: plants, to carry out chemcal 

determinations on activa principles a.:;;'.ld to e~a:iine the:; prospects 

of processil:lg them locally. ill order to be used for the prepa-

r~tion of pha.r.:ioceuticals. 

Six Ro~ian experts cqu..;,pped wi tli laboratory equip:e~t, 

riaterials and tvo cars undertook a riission in Tanzania from 6 to 

}l January 1980. 
-This was the second ph3se of the UNIDO progra:nme which, 

in its fir~t phase consisted ~ an e~loratory mission which 

visited T~ania in Decel:lber 1977 U!lder the pr.>ject 'RP/RAF/7?/015 

The activity of the mobile unit was carried out in the 

laboratory of the "Traditional lledici.ue Research Unit" under 

the coordination of the 'uuhimbili Medical Centre. 
,... 

The experta prepared 15 pharmaceutical products, carrird 

out 9 dete~nations gf essential oi~s, 2 quantitative deter:i

nations of essential oil.a, 2 qua"l.titati·ve deter:dnations of 

total. alkaloids and ~ demonstrationa on the identii'ication of 

the active principles in herbs mixtures used in the traditional 

medicine. 

The present report refers to the activity of the ~obile 

unit, the findings and the rccoc~andations of e:.cperts for the 

setting up of a £Z:1all scale pbar.uaceutical industry based on 



medicinal plants. 

The recommandatiollS on further U!I~O assistance ref e~ 

to the training of the local pe=sonnel, international experts 

and equip~ent of active principles .e:traction and distillation 

pilot unit as ~ell as co~plementary equipment for laboratoryo 

2. Introduction 

The United NatioDS Industrial D~velopment Organization 

(UNIDO) has a very il:lportant assistance prozrm::mio for the deve

lopment of a phar:s.aceut ical illdUDtey based on the i:iedic inal 

plants available in certain developing countries. Several pro

grammes have been designed for different developing countries 
• 

and some of them are already Wlder i::ipleI!lentation. 

The utilization of medi~inal plants has been always 

known in the developillg countries a~d the largest part of the 

population i:iake use of extracts or dry herbs for curil:lg ma~ 

tropical and epidemic diseaseso Taking into e~count the increased 

demand for medicines in the t1orld and in the developillg countries 

too, a particular attention ~tarted to be focussed on the poss1-

bilit7 of mediGines production~on a more economic basia such as 

the util~ation of medicinal plants which ~ developing coun

tries are rich in.· 

The Ta.Ja&Dian flora is very rich in medicinal and aro

matic plants and thfJrefore it is advisable to process thel:l in 

order to obtciin the active principles am the essential oils 

useful in the·pharmaceutical industry. 

In this respect an exploratory mission visited Ta.nz&.nia 

in Dece~ber 19?? to collect 1.n!or:cation on the medicinal plants 
. 

available in the spontaneous flora as well as the laboratory 

, facilitie: necessary :tbr the activity during the second phase -
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the mobile unit. 

Afte.r t:be e:ploratory mission the experts recoi:?mended 

to UNIDO to supply certain laboratory equipment1 reactives and 

solvents for an aI:ount of UaSo~ 45CO. These :caterials granted by 

UNIDO arrived in Tanzania durillg the missiono 

The experts were received at the llinistry of Industry• 

which showed a particular interest to d~velop a pharl:laceutical 

industr:1 based on the natural resources and to improve the medi

cal assistance of the peopleo 

The representatives of the Uinistry o:f Industry indica

ted as counte~ partener3 of mTIDO experts, the specialists of 

the Botanical Depa~ent of the University fro~ Dar-e?-SalaaJ:l 
• alld reco!ll!:lended the laboratory of the "Traditional Medicine 

Research Unit" - lluhi:tbili ~edical Center to be the place where 

the labor:itory activity could be implemented. 

Both the "Botanical Dapartment" of the University and 

the "Tra<i.itioll3.l Medicine Research Unit" have a herbariu:i. whose 

collections are steadily increased by more samples o! plants. 

The laboratory of the "Research Unit" placed in the 

premises of the Faculty of l?h.armacy is fitted with certain appa

rata and glassva~e but not enough to develop the research acti-, 

vit;y in the futureo The personnel of this laborato17 is not suf

ficient (the direGtor and senior research ~ellov, a chemist and 

a technician). 

It is forseen that the laboratory of the "Research Unit' 

will move to a new buildi~~ in the near future. In this case it 

will be more difficult to cooperate ~ith the other· specialists 

of the other laboratories of the Faculty of Fhal'l:lac,.. This Fa~ul t 

is fitted up with a laborat~r,y of phar:iacognosy and a laborato17 

ot microbioloa;y. 



- 6 -

The activity of tha"Rcsearch Unit" is focussed on the 

research of re:cdi~3 us~d by the local hcolers0 a lo.riz and vast 

activity. 

The persons ~et by the expert3 duri~g their activity 

in Tanzania are illdicatcd in ~ppendi: Io 

3. Considerations on the snontaneous flora 

Tanzania bas a vast territory consisting in savanna, 

hills and mountainous rezio!lS covered by a rich flora and variow 

cultures. 

In the spontm:.eous flora is grooing a big variety of 

medicinal and a.rotiatic species but tne majority is not chemicall~ 
• 

studied though they are used in the tradi tionnl medicineo 

The richness of the spontaneous flora ~as particularly 

noted dur~ the travel of the mobile unit within the country 

in order to collect samples of medicinal plants along the routes 

Kabanga - U~anza - Seronera - Serenzeti - Jrusha- Moshi - Da.i-es

Salaam (1560 km), as well as on other directions towards Morongo1 

(100 lal), Korog?:Je - Leshoto - Amni - ?!uheza (600 km) or in the 

~ereoballts of Dai-es-Salaam. 

J'urther in:tormation on tho medicinal and aromatic plallte 

•as abtained from the specialists of the Botanical Department ot 

the University and ot the "Traditional Medicine Research Unit" 

provided with herbariao ~he b.erbariuc. of the "Research Unil" has 

a collection of lCOO species, from approx.1100 species described 

in the speci~lized works, which are used by the loc~l healers for 

the treat~ent of app~ox. lCO affections. 

On the occazion of the trips in the field the botanist 

ot tbe mobile unit made ~e:oonstrations in ·.front of the Tanzanian. 

specialists on the ?13thodology of qu3.D.titative evaluation of medi 
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cinal and aromatic plants ~hich could be harvest yearly without 

disturbing the balance of the ecolo~ical syste: every yearo 

In Tanzania there are some limited preoccupations to 

collect and export certain medicinal species recognized by the 

pharmacopoeia like the seeds 'of ~lettaria cardru:iomum from sponta-

neous flora and the bark of Cinchona succirubra but there is not ~ 

specialized unit to coordinate the z~thering of a large range of 

medicinal and aromatic plants growing in the spontaneous flora. 

Large cultures of .\gava ,~isalana are located in Ta?lga 

region. ThiJ 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 c;rowing i:l the sponta

neous flora or in cultures could be divid~d into two main groups. 

One group comprising 18 species listed in Appendix II 

includes medici.D.al and aromat~c species growing in sufficient 

quantities and recognized by the majority of phartiacopoeia. 

Therefore they can be used for the lo.:al p1•eparation of 

medicines without any other recherch works or high i.a.vestments 

in prdduction equipment. 

In the same situation ar~ so~e arooatic plants for the 

extraction of essential oils necessary in cosmetics and especiallJ 

in the soap ind us r;ry. 
,.,, 

The most part of medicinal and aromatic species used 

in the traditioDal medicine are less or not at all tested tor 

their chemical and therap~utical characteristics. 

Among those species gro•nil:lg in big quantities by 

adequate research works, one may find valuable species that can 

be used in the production of pharmaceuticals. 
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.Appendix III lists 45 main Iicdicinal and aromatic spe~ie; 

which could surely off er the chance to idcntif'y useful active 

principleso In the o~e .. ~ppe!ldi.x tho useful p:irts of plants es 

~ell as tteir actual application in the traditional ~cdicine 

ue indicated. 

A pa~ticular attention bas to be focus~ed on the 

Solanum sp. and Balanites acG=yptiaca species g:ro~ing in the ~pon

taneous flora in big quantities as sola~odine source in the pre

paration of steroid hor:o~es. 

Catha=antus ro~c'L!S (Vinca rosca) though not sigDa1ed 

in the spo:ctaneous flor:i, is culti .. rated as a.n orna!!lental plant 

and it bas ve:y f:!Vm:"eble ccclitionz_"'.'f: ~rotJiD.f.5 in Tallza:ilia. 

This s p~ci~s is U.3ed in :preparing a ned.icine tor the 

treatment of leukcmiao 

Another vary il:lporta:it species is Cananga odorata whose 

flowers can be a source of a high quality essential oil for the 

!loap indus·try. 

Ho~ever for the developl:.2nt of an own pbar=aceutical 

industry and for the ~nlarge~ont of a range of phar::iaceutical 

products baDed on local resources it would be advisable to in

troduce in cultures and acclimatize new sptcies of medicinal and 

aromatic plants. 

This development is all the more so because Tanzania 

has large area available even no cultivated and the neeessar.r 

labo1ir power. 

In this respect the UNilO e:cpcrts banded over to the 

e.xper~ontal station in ~u~hoto £cedz for 20 ~cdicinal ~nd. aro~a

tic plants brought from Ro~3!lia to be teated in the local pedo

cl it:a tic conditions • 

.Appcndi~ rv presents these species as well as the m.ain 

clc~en~s of cultivation. 
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Tha labo~~tc:y activity of th0 nobila unit gas carried 

out in the lc.boratocy of tb.o "Tradition:i.l t!cdicine Research Unit" 

~hich ~as fitted up ~ith a purt cf the necc~~~=Y l~bo=ato=:r gl~~~ 

ware alld apparata! In ord~~ to prc9aro so:e 'ha.r:i~ceutic~l pro

ducts the s~~les of n~d.icintl plants 'Oe=o a.Il:ily~ed. For ins~allce 

the content of alkaloids ~as deter=.i:led in th~ leaves of D~tura 

strru:ionim:l und in Corte: Cinc:b.onae; the :-eaults are indicated in 

Appendi: V pa::i ... \o 

From the po~der of Datu:"a Str3!loniU!!l it uas prepared 

tincture of Stranonii.:::i o.:id frco Corte: cinchona~,it ~as prep~red 

tincture of Cincho~ae. Othe~ tillctu=es o~re prcp2.l'ed fr~w the 
• 

fruits of Cap~icu:i., thl? ~e~ves o:f Eacalyptus Slobulus and the seed 

of Elettaria card~o~~o 

The results of th~ c~c~ical a!l0..l7zcs cf these tinctures 

are presented in ftp~e~dL~ V pa=~·B· 

The content of eezential oil3 fro~ the s~ples of aroz:a-

' The high content in essential oils is noted in Eucnlyp-

tus globulu.'3 and Elott3ria cardm:loclll:l. 

The traditioiml oodici.n~ Wlus a great variety of plants 

which are lesn or not at all checked fro~ a therapeutical point 

ot view. 

Besides the· above =~ntioned cho?Idcal deter.:iinations, 

the illTIDO experts demonstrated to the T.m::uaDi~ spocialis!;s an 

identification c.othodolcey c~ ac·tive pl'in<;i;;:>les in plants \'.Jitb. 

The experts c~~~icd out, as de~onztration, identifica-

tions of active princ1ple3 in th3 tollowilig species : Cissus 
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which 

quad.r~ula~id beloilzs to the Vitaccae i'a:dly and it is used by 

the traditional ~edici~e as an antilcpr~us re~edy. The powder 

has a ~reen colour and it is obtain~d fron leaves e.nd the coron3~ 

of tl::.e joung br:u:ichcso 

Hatan!ta is a ~i:..."ture of fine po~dered plants and it i3 

used to relief' the abdc;:ib.:11 p~ir<> of "::m.y kind". 

Solan~ incan\l!:l. is grooing in big qUSlltities in the 

spontaneous flora. The dry fruits were cotl:!linuted and the experts 

determined the g~oups of active pr~nciples. 

The resulto ~ the ch~oical identi.f ications are indicate 

.in Appendix VIIo 

The good results obtained by chemical deterninatio~s 

have led to th~ tavou=oabls conclusion of "setti;:ig up an e::.ctraction 

and distillation unit for the ~edicillal and a:o?:latic plants 

growing in Tanzam.a. 

5o Guidelines for t~a est~b!i~X'!~nt of a nh.3.r:t.aceutic~l 

and ezsential oils indu:;trz 

The representativeo of the ttiniatr,y of Industry sho-aed 

a particular int~rest in actual setting up a ~harmaceutical 

industry based on medicin3l plant~. 

So far Tanzania has not had a production of medicines 

using the local re~ources of the spontaDeoua flora. 

On the contrary, there is in operation at Dar-es-S3laat1 

a factory "Keko PJ;armaceutical Pla:it" '=Illich produces tablets, 

capsules and apoules usillg only L"lported rsw caterials and 

substances. 

Another !nctory for the conditioni:a~ of ~edicines is 

under construction in Aru~n~ e~rpccting to ztart up in Juna 1980 
• 

and other project in ZanZiber scheduled to be put in o~eration 

with the tr.IIDO 3SSi.Zt~ce. 
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Thi~ pro~~ct is ~ected to be in ope=ation by 1932 

having the follct"1i::i.3 p.=of'il and capacity in 1935: t: 

- ta~let~ 5CQ z:tillion 

- cap:::ules 20 _,,_ 

- Or:!l lic~iC.z 
g::. l c"!li C .2. l.:; - 250,cco litres 

- ointl:.ents 10,CCO kg o 

- sterile po~der, 
injection 2 !nillion 

sterile l!aui.is 
(ampoules) - 2 millio!l 

sterile liquiC.S 
(yJals) - 2 W.llion 

- intravenous fluids - 250,CCO lit~e3 

The last t\.'.lo factories ':Iill also" ope.1'3.te "ith inported 

ra1:1 ma te:=-ials. 

The develop=snt in the futll!'e of a p~rz::.aceuticals 

production based on medicinal plants at an illd.ustrial scale can b< 

grafted on one of the above men~ioned projects using soae of theiz 

utilities. 

But the first step, ~e:ie!y the setting up of a pilot 

unit of extraction and distillation 1:.as to take plaee within the 

"Traditional !ledicine Research Unit". 

Due to the interest sho~n by the local authorities the 

"Research Unit" has to cove in the near future to another building 

separately froa the Faculty of Medicine and therefore will _have no 

longer access to some e~stinG laboratory equip~nt o~ned by this 

faculty. 

In vieu of the above, it ~ill be advisable to fit up the 

"Rezearch Unit" tiith the laboratory equip::.ent indicated in 4'\ppendi: 

IX. 

Durin3 the consultations bet~oen the 'IDIIDO experts and 
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the l:a~ar;c::.ent of tl:J.3 "P.oscar.:h U!!it", the c::per~s e::pho.sized 

the neceasity of studyi.!13 t~c ~edicinal plants currently used in 

the oorld tha~apcutics and z=ouin$ i=i Tanzani~, along ~ith the 

other ::pecic!:# uncd in tt.c t.:-~ditiol'.lcl r:edj.ci.neo 

Based on t~e first c~tc~ory of plant3 it ~ill be possibl 

even for this "Research Unit" to prepare sooe products and i::iake 

them available !l:l:lediately for hospitalso 

For instance, it is- unrc::.Donable to i.!;iport so::.e tinc

tures ~hich cw::. b~ lccally pre?credo H:iving in mind this idea, 

the experts considered both c3tcsories of plants, those ones 

recognized by the i:lterno.tion.:i.1 pmr!:!:lcopoeia ~d others which 

still ~rise quc~ticn ::uir..:s concer.::iin3 the k~ of alk.'.lloids, the 
• 

pharmacodJilamical effects, the tu;.d.city and the side effects. 

After the cc..nsultations with t!l.e specialists of "Researc 

Unit" and based on the I:ledicino.l and arot:atic plants available 

in the spontaneou3 !lora, the experts prepared 15 pharoaceutical 

products listed in ~ppendix V!I!o 

A phar.nucist of the "!Ccko F~rt:cceutical l'lant" in Dar

eo-Salaam participated in thes~ deconstrations considering the 

useful co-operation 1n the future between the "Research Unit" 

and the factory for the condi tiozdng of lledicines. 

~ile experts explained in detail to the representative 

of the "Keko Pbar:::iaceutical Plant" a general methodology to 

obtain tinctures and c:tracts at the industrial scale. 

At the s~rie ti!:l.e, for a better und.ersta.Ilding of the 

technolo~y, the e~"Perts drew up a flc~sh~et of apparata currently 

in use, tceir apo:ation and th~ir co!l:lections. 

The e:pe:-ts considor that a future production unit to 

process the ~~dicinal plants could be placed along with the condi· 
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tioning fcctory - "Ke.ko Fh.o.r::aceutic~l Plant" - Dar-es-Sala~ -

in order to inCO=lJOrate the vege~al extracts in phar:uiceutical 

forms like syrups, tablets or ointz:entso 

- Checking up the list of imported ~edicines it was found 

thnt Tanzania i:::l'orted s~e ~irlple ~cd!~i~es ~hich cou~d be 

locally prepar~d ~1th mi!li:!:u::i of cquip~ent a:id. using the local 

available raw materials. 

As an exa!':!.ple the compound. tincture of Cardaz::o!ll is impor 

ted but Tanzania e:xports Fructus 'cord.a:ioni. 

The preparation of this tincture by the UNIDO e::tperta 

aimed to demonstrate the possibility of replaci~ some imports by 

products based on the i:.edicinal plant:. g=owiJ:Jg in the sponta.Ileouo 

flora. 

Taking into account the rich spontaneous flora in medici· 

nal plants and the possibility to develop cultures ~or sooe valua

ble species 9 it appears neceasary and useful to set up, as a 

first step, a pilot unit for the distillation and extraction of 

active principles in order to ore;anize locally the production of 

some phazmaceutical preparatioil.3 ~1th all advantages for the 

benefit of a country like Tanzaniao 
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6. Findings 

6.1. Tan~allia has a ver::1 rich spontaneous flora and sone 

cultures of msdicillc.l c.nd aromatic plants but there are 

not reliable data about their quality and en evaluation 

of the quantity which could be .harvested yearly as a 

material basis for industrial purposes. At present there 

is no local production of medicines based on medicinal 

plants. 

6.2. The traditio!l.3.l medicine is actively used to cure sol:le 

specific diseases alld. in this respect many herbs and 

mixtures are prescribed by the local healers but they 

have not been checked up tor their Che:Ilical co~position 
• 

and therapeutical effect~o 

These research ~or.ks ~eed tiJ:e and adequate technical 
c 

meanso The "Traditional ?.!edicine Research Unit" has just 

started such a kil!d. ot research. , 

6.3. There is an organization which collects seeds of Elettari 
,-. 

ca:damom and the b~~k of Cinchonae for export· but there 

is not an or~anization to control the gathering of other 

species of medicinal and aro:.iatic plants. 

6.4. There are not organized preoccupation~ to acclil:latize and 

to introduce in culture valuable species ot .=edici.nal 

plants to enlarge the range ot natural resources. 

605• The laboratory of the "Traditional Uedicine Research Unitr 

is partially fitted up for sol:le checical deter.llinations 

ot a~tive principles but ill the future it is ad7isable to 

complete the equipcent. 

6.6. The personnel of this "Research Unit" io not suf'.fici~nt 

and, as priority, it is neceos~r.y to orga:iize the trainini 

in the field of cedici~al and a:oaatic plants processinz, 
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takin.s into acccu~t the intention of the local a~thoritie 

to have a production of mediclll.es. 

6.7. There in not a pb.3.r~3codynD.I:lical labo~atory to check the 

pharmaceutical p~~ducts ~hich are to be produced in the 

near future. 

6 .a. .Al thoush the Uinistr;y o:f Ind~try and others local author: 

ties sho~ed interest in a production of medicines as soon 

as possible. ~ased on the cedicinal plants recognized by 

the international phar-....acopoeia, at present the ectivity 

of the "Research Unit" is focussed mainly on the reiledies 

prescribed by the healers which use plants generally not 

accepted by ths internationar·pha~copoeia. Therefore, 
• 

it will be di!:f'icult end it takes some time until such 

plants will be scientifically checked up- and become 

reliable for an industrial production. 
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7. Recvi:menda t;ic::.s ,. 

Taking into account the rich spontaneous flora and the 

possibilities to develop cultures of nedicinal and aromatic 

plaT'ts as well as the interest of the Go.vel"Ilillental auth'Jriti< 

to set up a phar.caccuticals prod~ction based on these plants, 

the UNIDO experts subi:rl.t the following recom1:.endations : 

7.1. The Botanical Departi:ent of University and the "Traditio

nal Medicine Research Unit" with international assistance 

have to elaborate a programme to identify the medicinal 

and aromtic.- plants growing in the spontaneous flora 

including an evaluation of the quantity of plants which 

can be harvested yeo.rly without disturbil:lg the ecologicaJ 
• 

system for each region. 

?.2. The setting up of a specialized organization to control 

and to ~ollect the :edicinal and aromatic plants useful 

for pharmaceutical preparati~ns or for export. 

This organization could organize the setting up of 

experimental stations in favourable zones (Arusha, 

Lushoto, !mani, llorogoro a. ),study the acclimatization 

and the introduction in culture new valuable species. 

In order to help the workers who will collect the i:edici

nal plants it would be advisable to issue le~lets des

cribing in the vernacular tongue and through drawing the 

part of the plants to be collected and their condition-

Ding. 

7.3.Taking into account the use of a large range of herbs 

in the traditional medicine it is necessary that the 

"Traditio.o.al lledicine Research Unit" should go furthe1 

with the scientitic screeni..Ils of these herbs and select 

those ~hich a.re really useful and rejact those which 

present risks of toxicity. 
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?.4. In order to assure the necessary local slcilled personnel 

it is absolutely urc;ent to select at le~st three Tanz~ian 

specialists to be trained in the fra=ie of IDTIDO training 

programme i!l the field o:f I::?.edicinal and aro:Jatic pla!lt 

proccssin3, as fello~z.hip-holders. The selected candidates 

should be : botanist or ~gronomist, analyst (phar:nacist ·or 

chem.ist) and technoloBist (pbar:acist). This training p:ro

gra.m:e should be organized in a country with a large expe-

rience in the process~ of ~edici.nal plants. 

7.5 • .Assistance of inter:iatio.nal experts to train locally the 

Tanzanian speciali!lts and to develop the research and the 

production activity in the f icld of !!lanufacturing pb.armaceu-
• tical products based on cedicinal alld aro!!LE'~ic plants. 

The :followi.Dg experts are suggested : 

- one botanist for 3 ?:10nths - preferable period: llay-Sept. 

- one p~tochemist fur 3 months,in the sa.i:ie period, as tbe 

botanist. Both experts have to go to Tanzania after the 

delivery of the l.lboratory equipment me~tioDed in 

Appendix n. 
- one technologist tor 3 months - He should go to Tanzania 

after the delivery of the equipment for distillation and 

extraction.pilot unit aentioned in Appendix IX. 

The technolo~ist has to supervise tbe instal~nt of the 

- .e~ipment and to assi3t the local specialists to start 

up the production of the medicines. 

7.6. In .the near future, it is advisable to set up a pharoacod.y

Il&I!lical labora.tory ~1th the assistance of an e%Pert to 

assure the c.ontrol of more sophisticated medicines in 

view of the develop~ent of a pharmaeeuti~al industry. 
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? .? • In order to OI'E;aliize a small scale production of i:edi

cines bas~d on ~edicillal and aromatic plant it is 

necessa..-y to complete th.e laboratory equipment availa

ble at the "Traditional Medicine Research Unit" and to 

set up a pilot unit for distillation and extraction of 

active principles. 

The necessary equipment is indicated in Appendix IX. 

During the mission the experts drew up a project proposal 

concerning the further assistance to Tanzania as mentioned above 

based on the discussions held wi.th the re1'resentati ves of the ,,.. 

Ministry of Industry and the managezt.ent of the "Traditional 

Medicine Research Unit". 

The draft of project proposal is presented in Appendix X 

and the assistance is estimated at u.s.s1a7,ooo.-
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of persons b""T the u~::no experts 
1 

.1. !-:r. S. K.Hc:1.ci.n -

Assist. of' u-:::::>? Rez.aep. 

? .. ~, .. ·~i·_,..1 ~o-s-
-. ···- • .,i,.\. ....... ,, • .. ... :; 

Prograt!'.r:!e O:fficer u~.:JI' /t;:.j:::i)O 

3. i'"!:::-. F. S. i-~ujuni 
Director of' Industria.l Operation at the !-iini.stry of I:idust::."Y 

4. ~·!r .1~~cl"'lor:IVU 

Director in the }linistry of Industry 

5. ~:r.Lars Thede 

.Adviser in the :-:inistry o"!' Industry 

Director ~d Ser .. ior r.csea:::-ch fcl.:low 

T:::-adi tio;.1.a.l :-!ed.:Lcinc ~e~_; earch -C:n:i t (T:·:!fC") 
• 

7. 2-!r.Dr.IC.Htotorawei.:.a 

Director of' Depai~tii.lcnt of I!otany 

University of D~:::--es-Sa.l~am 

8. ~~r. Boni :face Ht..oro 
Botanist - university of Dar-es-Sa.laa:n 

9. !·!r.R.L,A. Hahunnah 

T:mu 
lo. ?-1r .Dr. S .c. Chhabra 

Il. ~-lr. Dr. Ah.-ned Has sanc.e 

THRu 
12. ~Ir.Ecmanue.l B. Katenga 

Pharr.ia.cist, l?roduction manae;er ~t "Keko Pharmaceutica1 P.lant 
1

• 

J3. Hr. rlamadhan S. Sombi 

Chemist 
Chemist for quality control at "Keko Phc.rmaccutica1 Plant". 



- 2o -

L i s t 
~ 

of' r::.edicinale and nrot!ia tic nlc..nts re~0,,;nized bv 

interna"tion::i.1 p~::!rmaconoea <:>.nd E;rO~ii:i.1.l:J in suf:f.icient 

c;,u~nti ties in 'i.~~nza:;:1i::i. 

Botanical na.-ne Q.u~ntities 
r 

Part 
used 

Co=?osition Thera?cutic 
e:ffects 

l. Acacia senegal big quanti
ties spon
taneous 

ar::.b:..nose 

., -· 
J. 

4. 

s. 

6. 

7. 

8. 

9. 

lo. 

11. 

l..2. 

lJ. 

i4.I 

I 

Agave siso.1ano. 

Capsicum :frut~s
cens 

Cinchona 
succirubra 

Chcnopodiwr. 
acbrosioides 

Cola nitida 

Citrus aurantiu~ 

Cymbopoeon 
citvatus 

big quanti
ties culti
vo:,ted 

- " -
sufficient 
.::uantit:.es 
cul.tivc:.ted 

big qu~nti
t i es spon
taneous 

suf'.ficient 
quanti.'ties 
cultivated 

Datura stramoniu~ sufficient 
quantit:.es 
spontaneou.s 

Eucalyptus 
globulus 

Eugenia cnryo
phylla ta 

Focniculum 
o:fficinale 

Goniphocarpus 
fi--utiasus 

Ocir;1Um basilicur. 

Sufficient 
quantities 
cu1tivated 

-"-

su!':ficient 
quantities 
cultiva'ted 

su:ffi cl e:'l t 
quantities 
spontaneou:.. 

biB" 
Y,U~UlL. tics 
spontar.cou:: 

leaves hecogenine 

bark 

herb 

seeds 

1-· 

capsaicine 
o. 22 ~~ 

al.kaloids 
2-9:~ 

1 ess~:itial 

oil 1 p 

co.f:f ei.:ie 
1.2-2.4~ 

leaves essential 
r~uits oil o.2 -
barl: o.J% 

ho res 

-"-

-"-

buds 

f'ruit_s 

seeds 
sw~.1its 

herb 

essential 
oil 

a1ka1oids 
o. 2-0 • .J';~ 

essential 
oil 1.6 -

6~ I 

essential 
oil 16-21% 
eugeno1 90~ 

essen:tial-_ . 
oil 

2 - 4,~ 
I 

.;lucos.!.<lcs 
.. cardioto
nics. 

essential 
o~l o.1-

0 S,,f . ,~ 

antirhcumatics 

anti;r.alaria 

o...~tihel.mi.ntic 

-nervous stimu-
1ent 

-cardiotonic 

-psychodepres
s or 

-antispasmodic 

-depressor 
-antiparkinson 

a.ntibronchitis 

ana1gesic 

carninativ 

cardiotonic 

car::tina~iv 



~; o ·I Bo tani ca1 nar.e • 

15 Phytolacca 

I 
dodeco.ndra 

, {. Pun::.. ca granatu:n 

J Ra·wolfia vomito-
ri~ 

.18. Ricinu.3 com.-nunis 

I ~uantitie.s 
o:> ---- _...__ w 

C.:"-1~:lti t~E:.:3 

C'tll t .i ,iO. t ~ ~ 

I 

I I' ·-u_,-.,.-c C.; "'1-'-

e" 

I 
sufficient I 

1 ~ +...; ...; .e q_1 •• n ~-- t ... c"' 
spont:::t:-icous 

1 

bil3' (J.l...i"-.nti-

1

1 
c:es spon
taneous ar.d 
cultiv::i.~cd 

1 

Part,!co~,osit~onf 
usec. · - I 

roots I 
;~:;./ 
roots 
rhi
zo1:ie · 

seeds 

al:.:aloicls 

ai:~c:..loic!s 

J 
,....,, 

o. -o. II.) 

al!-:al.oids 
0;.5-2~ 

fat oi.l 

Thera:!_)eu-:ic 
el':fe~ts 

l~::::l. ti.vc 
antihelr7!intic 

tacni.f'uge 

ncrvo:.xs sedative 
cardiof'oni.c 

purgntive 
r~be:f~=.~t 



.1. 

,, 
-'. 
I 
~ ~. 

5. 

/ v. 
7. 

Cl v. 

lo. 
1.1. 

12. 

lJ. 

l·'.J. 
1 7. 

18. 

.' .. lee 
: .. loi.: 
) .. 1oe 

flc.:::..1.~:ol:L e 
~.::r:.:.!:!ini. co.::..~ 
r~1jainensis 

; .. spai .. ~cus 
n 

11 

:Jal~r:itcs 

r~ce~1osus 

set;:~cer:.s 

al? :::r?t iacc::. 
C~lo~ro?is ~roc3ra 

Cassia ~~breviata 
" :i..bsu.s 
" a~ro~"istL~:a 
If ::-.13. t;::;. 
" f'lo:::':. ';)'J.!1ci~ 
" i tc.li C<l 

" ob-.:;asif'ol.ia 
" s enn=.. 

c~ntella ~si~t~ca 

~iosco=ca astcricus 
II 

" 
G.u;,~ Ct 0:."'1.1::1 

quart iniar~a 

Eucalyptus bicos~~tQ 
Ei.qho:-bla c::.nC:cl::..br,J;.:i 

ti 

" 
II 

ll 

C.i:·tc:;. 
obovali:f'olia 

tirucall.i 
t:so~barica 

Glor~os~ super~u 

I:ypericum pe·plidifoliurn 

Iboza 

Lo"uclia 
II 

,, 
r.1el ti. !'lor<l 

ance:>s 
holstii 

~:....:..~t o.S:- t:i.-~e 

~l::-:.71 t 1.!.S cc: 

sap 
lc:ives 

II 

roots 
II 

svellinc o~ the test~clcs 
sto~ach d~seases; ~alnr~a 

enlo:.r::;~..l spleen 
so~c 't!'r:·o::-.. t ar ... c.!. couc:hs 
indii;;,·G-stion and ;;o:iorrhoc. 

f:.""l::.i ts 1 le~"tes pr:et"J.::ion.:..a and co"'...l~·!:.s 
roots ~~=Go:.tiv 

11 snn~e b~te 

" 
" = 0 'J t s ' .!. -3 ~ ~ .. • ~ s 

leaves 
II 

J.e<::.vc~, roo";s 
herb 

root:s, ~ar~~ 

he.:-!:l 
le~:.i.ves 

z-oot.s 
II 

leav~s 

ste.:;s 

=cots 
II 

II 

roots, 
bark. 
roots 

le::!ves 
:-cots 

fever and ~alaria 
stonnch troubles 
col.:::.c 

( -~.- ~·o,~-' .... _ ......... ~~~ -·--1 

elir•:..::<7-te of t!~e ::>l~cer:tc.. 

-o~or~hc~, ~ur~~tive 
stot:i<.ch -:roubles 
const :.:n:. ti.on 

s3rphi.1.is 
~vre eyes 
!).:.1:-.arzio.. 
p1~~ue ~r.d !ever 

chiC:-.:en-pox 
~r~c~ c~ildLlrt~ to cle~r 
011t t:~e :ifterb:.rtli. 
n.st!-'.-.--::a 
stooach pains in c~i!~-

birt:i 
sna::E:bi. t~ a:id st;:::-ili ty 
children's diseases 

abortion 
indizestion 

bilhar~i3., pneuLloni~, 

indiG:estion 
s";ellin.;s of tl'lc body 
cou.;:1s 

Passiflora edulis 
Pclnrconiu?:i :ilc~1c:~1illoic'.cs 

" 
1-::::l.VC.S 

ju.i..ce 

€:arache 
sore eyes 

" 
Pi .. i.::Jlr.c!l.:~.: !·:.ei1 ~en~..:..s 
!'ol: ... .;:;.l:J. e:1i o~t u:!."'"~~ 

" 
" 

~)~41.:..c:.il.:... t:.. 
s t; ~;10 ::; o"'.;~c.l:~ 

~oats clia~~hoc~ in children 
~o~t.s,lc~vcs or:hi~is 

:~00'!:3 

lo::i.vcs 

~~~~c~' ~~saas~s 

~~~:_r.oc:.:_ s :.~ c 
.:-..f fc.:tcc! eyes 
di~~r~oc~, conorr~ca, 

:::'oots,leaves i~fertili~y 



~:o. 

19. 
.20. 

21. 

22. 

.2oto..nica1 ~:::.;7tc 

Scilla indica 
So1anum aculeastru": 

II incanu.-:i 

,.-

Stryc~~~os spi~vsa 

Ta~arindus indica 

- 2]-

PG.rt of' the 

bu1b 
roots 

,II 

" 
" 

twigs 

t:ier:-.pcuti.cs 

earu..c'!1e 
bronc:-:..i ti:::. 
abdo~in~ ~~ins, dyspep
sie, fe·Je~ 

l·:orras, febri:fuge 

earache 

diarrhea a!ld dysente=--.1 
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I I I I I 11 I I I era I I ,, o- I I 
I I I I I I I I I I I ol I 
I I I I I I I I I I I ,!iO 0 I I 

.... f'·J .. ..., ........ I. .. • - - - .......... -. .a .. 4 - •I - .. ,.. - ........ t- ... - .. - - .. - ..... • -1 - .. • r .. - 1-.. ...... I" - .. •·J - ,, 
i.-plnnts with - 5o- l4o-: 60- l28- -disk I XII 6-8 7o J .. lJ ... hood loavoa \uanual at fdryod I 601} ... '· ... Snlvia 

off'icino. .. 
J.io 

I nnnua~ 60 iso : 7o po • -hnrr01·1 I 1 .. 11oedodl du.. I I sha• llonvoo ! Ooo 
I hooine i• • I I I I I rintI I I dow I ( l~: 1) 
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19.! Thymus :- plants with - 6o-t-L8o- 28- -disk :ehoot; o.4; 2o :o.5-l-wccdcd nt ~manu- at ldryod.+201 
vu1c;aris 1 hoeina 80 1 1100 Jo -hnrrow1 III. 1 Kg~ I I 1 1-water- tho I nl sha·lherl>s t.2:;; 

1- cereal be- I -haPi."~1-l l2lnn- ltoo.in 1 1 1 ed opc-Mli th dow 1 ( l~: 1).; 
sidos crop- I I tati- 1 • T : -: nine;: s:l- t

0 I 
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1 
1
1 

1
1 20 1
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~esults of the cheD~c~l ~na1vs~s 

A/ Quantitativ~ determinatio~s of alkaloids ----------------------------------------
I 

::Sc. Botanical nal!lc PE".rt I Content in alkaloids Tot:..l ash 
used 

Indic~teC. E:.:i st in::; In'"'·:~"'~ Exis-u~ ._c_ 

in l::..te- t~cl in tin.:;· I ~rature l.iter::::.-
tur.z 

i. 

1. Cinchona corte1 r.iin. 6262 ~ ' n -~ 

---· r:;ax. i.t• v5G'r' 
succirubra 6,5 

_ .. 
6 ~ &,W 

2. Datuz-a Stra.-r.oniu:~ fol.i r.iin. o, 2l~2 ,.,.c,f 
u:a.:~. 18" 5~-j.: ~,'O 

Ul:1 0 ,, s ,, 2o_'f.. I , .... £;,:;, 

B/ 

Xo De;io.:iination Content in .;UcohoJ. cone en- D::..·ied :-esidue -· ::.l:~e>.loi<::.s t::-ation 
- -

..:..ndica- =:;:is- ..L!1C...i..ca- ~ :Sxis- J...nd.l.ca- Zxis-
ted in ting ted -! .... ..... _ .. tine ted in ting-
l.itera- .litcra- li tera-
ture t-..ire turc . 

1. Tincture- o,so- 0,83~ 63-66 ~ l' 6J % - -
cinchonae 1.lO~k -

2 Tincture- 0,025- o, 0.25;:;.;' 63-.57 
.. 

'-;;; P· w"T % - -
stramonii 0,025 

-
A o/l 

J. Ti'1cture- - - cJ-67 ·~ 61;. ~,) :uin 4 :;;~ ~.12,:;; 
caps.ici -

'· Tincture- - - - ~in . J~ 2 g;~ .,., 
Eugal.ypti 6 ,, l ,, 63 """ 2. 5 .-r.rf J-u ~r~ ' ;,.a 01" 

I 

(' 
Content of gl.y-

cerinc 
trndica- EAis-

tee! ,J.. ; .., rr 
.... ..L.~ .... 

5 Tincture• 5Z-.57 __ ~ 55 ~ 11 
li• 5 ·' - - i. 5 - ...... 

Cardamomi ".' - '" 01-' 

Do 5 ere' 
co:np. u,.J 



~\o. Bot:::.nical n::.me P~rt Content Content Observations 
used indiccted exist::...ng 

in litera-
I ture 
I 

1. Eletaria 
I 

6,64 ~ dried seeds semen I 

Cardamomur.?-· 
., Eucalyptus f'o1ia min • 1.5 c:f.. J,9 ,,., 

d=:'icd l.eaves ..... , .. ,,, 
gl.obul.us 

.'.3. Eucalyptus :folia 2,2 cf green leaves 
: 

,., 
c1o~u.lus ~ 

4. Eucalyptus · ":' f'olia 2,85 % semi dried 
citriodora leaves 

5. Cimbopogon herba 1,8 r.,.f 
,o dried herb 

citratus -· 
6. Ocii::uo herba 

I 1,19 .;' " • ,., - -
bazil.icutn 

7. Ocimur.t herba 2 ~ -"-I 

gratissimum 

B. Cananga odorat ... f'lorcf 1,44 d :fresh f lovers ·" I ~ 

l 
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_.-Car--:;ttn-ies c- C;!~•~•1;·:l:;,s'.;cn•1! I of ut0:.::1t~, • 1;l:H.H~t'1:'fC \ i t<!.!.iil

11

!1lcJ, nl.i:t•:.::h) 
l<,n-:-:.1;!1 :t:!l ti!:- c·.::ll:>

1
fr:i.-;- .::t1•it,!;.:n'\ c\:U- lni.l.·,1,ci1l<:'ill:.1 calclu:: o:o~ ~;ut1:> (:>icrl.'> :t- '\ r:.

0
::1.1;:i of .i.'~~- \c1"oJ. ,<!:;.·i1\.~r·,1:.1l 0:-::11-1\;e, L•\.i:;;r:l l~t·J.u';.\i:::i, b~ ,. " er t•>O; _..,, '. '"'' h)'?'J ,c n l~ tr i« Lco-.o> Md < C ,.,,. co 11 • , p i,;"ollC3'1 

''1l.th c1·~1,'t'1l;i. ciLl •J:.::al:.t>!, cL,n•\11l.'.?~:1, • r:olll)n':1 no?1- c . .Jllt1) sta~~h,fhtl7·01l,\ st~=~h) o~,pl~ ~ib~rs b~uno): · 
v0l~~ilo oil, oc with ~ria-
nto•~J cclLl ,c.:il- t;1lo) 
c ili.:~ ();(.l},.'l~\l) 

'· 
·--·--··-···-·-·-·.,. .... , • or ., 

------ • _____ ,!._.... L__ J ---------·-· --- .1.---------

..---. 

w 
Vl 
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R.esul ts o'f' t!1e chem:i::~l ide:lti:fications 

0£ active nrinci~les.-

Botanical na?Je Cisus Xi:nenia Hatauka Solanuc 
quadrt:.n- ca£ra incanuc 
eularis (i'!tun-

dui) 

Part used Herb Root ~!i.:xture Fruit 
of' plants 

Identified active pr in-
ciEles 

-Essential oil 
-.;Ukaloids(base~) 
-Fat acids . 
-Coumarins derivateves 
-F1avone aglicones ++++ 
-Emod.ins ++++ 
-carotenoides +++ 
-Sterols +++ +++ ++++ 
-Triterpene:s +++ 
-Gal..lic tannins -
-Cathec~olic tannins +++ +++.+ ++++ ++++ 
-Reducing c or:ipou.."Ptds ++ +++ ++ +++ 
-Alkaloids salts 
-Antracenosides ++++ 
-c ou.'ilarins 
-Steroidal heterosides +++ +++ +++ 
-Triter;>eno1d heterosides +++ 
-Flavonosides +++ 
-Antocianosides 
-starch +++ ++ 
-Polyoses ++ ++ +++ +++ 
-Saponosides + 
-Callie tannins 
-Catecholic tannins +++ +++ 
-Allcaloids salts 

-~.·.·, - ' , , 
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,:--- -- .. ,.. . --~-

~/" ~-. 1 Card~~o~ ti~ctu~c 
~- ~ J ;· • ~· ' ·U.;, contains : ~· 

• r d' 
"\ Fructus C;:!rdo:.101:;i - Zoo :~r. - tJ:-· 

~- '.- .Ucoho1 aethylicus 70° q.s. ad. 1000 ml .. :il"·' 
, .. ,., ' .. 

-~ 
S'' •1c. 

,it•' 

,.,l· ,,_., 
.::t:. . . :~. 

4 ··~. 

In.:~ 'O.tions: Light carcinQti.ve 7 :fl.avour~n~~~nd rectifying ·r,· the tast~ and the od?ur --o~,/'l~·r:..ous prepc.::-ations. 

Cont;~ :...~.icati.o:is: n.or..e ,..t~· .. ~~- : ~·-,.f 

·Dose : :.,·~t\t.~· ,~·' 
2. co,:;:JuUTll2 c~·1·.· .. :o;.; ti~c·;;~irc I 

con:ains ··~ • • , 

?.:-..:ct'l.15 ca'li~ .. "10::li - 14 ?::# -
. 'lf'· 

~ +- c- .,,... ' ' ... -· . ..; , '· .&t .... • =-uc .. us ..i.rm .. .,..,.;-.. v-- ... .._.jr.". 

C~::-tex Cinar.io:~·f,t- J.~ ~::. 
~$ .. 'If 

Cochi!'l.eal "·;i'CM 7 gr. 

G1ycerinu.";! ~· j"-~ :-..1 • 

• Ucoho! aethy1.i 60 "': .s. ad •. 1000 rr.l • 
..-·! .. "" 

Indicat.i.OllS: C~ra:t·,;tive an< .. ~ti~nuJ.atcr in the tre:tt;",.mt 0£ 

~··· ,. ch~·~ical. and it:?::~. ·or.ma tory dispepsies. 
·~ - '• 

Contro.inc!ic~ t-~~~\s: none .:C.~k 
)~~ ''t" 

Do.so : 2 - ~~i. 'k 
3.:. CinchoncP,.,~ncture ~~• .. .... 

contain·,; ./ ,.< 

- C>: .~ex Cinchonae - 200 gr. ·,;\ 

- ~i'~,~clum hydrochloricuhl dil.utum 10 r..l.. ' .~ . ... .... .. 
: ... ,t~· Alcohol aethylicus i0° q. s. ad. 1000 :n1. ~~~ 

l~dications: Internal : bitter. ·tonic. be.fore ~ ~k{s. 
·') Z;-:t3rnal : Cc..pillo.ry lotion by ves.iJ~·\ ~il..atation • 

~ . ..; . 
_·.) Contraindicntions: pre;;nancy, nu;:se p~riod, hoemol:i: ·,~cal 

;f.l'- ~., 
,fl• anaernia. · .··;::.~ 

I
.'·,.• Dose : Acul~s : 2 - 3 ;::;r./d<.~' .c_i.:. 

· Chil<.!::1.zn: J-5 ye::irs - o.; :;:::-/co.y . .,;lr 
. ·~ 

,,.f S-lo 11 - l [;;:' /r.:"J.y '' ·l 

• 

• 

,.f.'ti 11-15 II 2 ;£1:/dC:.!' ,,,,,~\ 

./J" '· •. -"c;-,T) s -· c l.0 

' ~~·· ~ ~ ~-· ti~cture 
.~... '·. 

· ' conta.in~: 
:11,~ 1': 
-. - r'- ~. ~ ..... ·- ,.... -; 
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contains : ,... 
Fructus c::.:.rdo:.101:1i - 200 c;i~. 

• Ucoho1 aethylicus ... 0 Ct -,c "i•;:i• ad. 1000 ml • 

Indic~tions: Light carcinQ~~ve, £1avouring and rectifyinG 

the taste and the odour .. of v~r:.ous prepc.=ations. 

Contraindications: nor.e 

·nose : 3-6 :::J.. 

2. Co:.:-;oounl.:! Ca:-cla;·,!o:n tinct~1rc 

4. 

contains 

r:'ructus C<:i.rur.1 C<:.rvi-

ca:-tex Cinar.iomi 
~ 

Cochi::'l.ea1 

Glycerinu.":1 

., '• .... -.· 

23 

7 

50 

[J;r • • 
,,,_ 
~-. 

gr. 

~1. 

0· 
Al.coho~ aethy1:.cus 60 q.s. ad •. 1000 u.1. 

Indications: C.:;.raincitive o.nd stLnul.ater in t!ie tre:iti,1~nt o-f: 

chronical :ind immnru::matory c!i.spepsies. 

Contraineic~tions: none 

Dose : 2 - ;; m.l. 

contains : 

Cartex Cinchonae - 200 gr. 

Acidum hydroch1oricu~ dilutum 10 r..1. 

Alcohol aethylicus 70° q.s. ad. 1000 ml. 

Indications: Interna1 : bitte~·tonic. before meals. 

Z;-:tornal : Ce;.p:i.11ary lotion by vesseldilatation .. 

Contraindicntions: pre~ancy, nurse p~riod, hoemo1itica1 

Dose 

,.. . . ..,a1's:.c1 

Aclul-:s : 2 

ana e!n.ia • 

- )- .:.-·- /·"' -., ...... . -'•,; 

Cbil~ren: J-5 ye3rs 

$-lo " 
11-15 II 

ti:icture 

contain::i: 

-

.., "7' ... ;.·1--,, 
\j.. '"'GA.J 

Fruct:;s Cz.psici icg ST. 
- J.1co!1.:>l .iethylicus 70 Ci.· s. ad. 1000 rr.,. 

I I 



I:i.~ic<!tions: ~:-:t~~r~T!r .. l 

2:ct crr..a!. r~v-~ls~v~ ~or rheu~~tic ~n~ ~auro1o~ic 

pains. 

Co11t::-::..indica t~on..:;: Ir:tc::nal : gast:.~ic inf'lar..:~a tio~s. 

Dos~: :i:nte::-~~"Ll: o.5 ~;:/one~ and l..5 ;;;r/d~y. 

5. Co1:::.: t:.r!ct·.!rc 

contains : 

Scn;en Co1:.c 200 

llco!lol. ae"thy!.icu.s 
o· -.JO ~.s. ad. 1000 cl. 

Indications : Sti=u1.us o~ t~e ce~tra1 nervous syste~ ~or 

in£ectious diseases, tiredness, deprsss~on 

d.is"Oos.itions. . . 
Contraindica t:ions: C!1i1C.rcm under 3 yes.rs. 

Dose: adults 2 io a.--::-I do.y 

childrer:.: J 5 years 

6 -10 yea::-s 

.11 -1.5 years 

6. s~calypti tincture 

contains: 

., c·r/-'"'Y .&.. ....;. ·'-"-

1.5 gr/d~y 
2 r;r/do.y 

Folium Eucalypti - 200 CT· 

Alcoho1 a~thylicus 70°q.s. ac. 1000 ml.. 

Indications: light disinf'ectant, anaesthesical ~a?.i..:i astrinsent 

e~~acts on hmcous oe~branes. 

internal. : .illtisc~tic f'or bre:1thinG c.:;>para tus, 

and for the uro-{;l'onital wn.ys. 

Contraindications: none. 

Dose: adults 2 - 10 gT/day. 

children: 0.2 gr/y.ear age~ 

7. Strc:.monii tinct1.lre 

contains : .• · 

Polium stramonii 100 gr. 

Acidum sul:f'uricum - 10 ml. 

- A1cohol acthy'licus q.s. ad. 1000 ml, 

Indications Ast~na o~phizem, neuroses, spas~s of non-striated 

r:iu::scles. 

Contraindications: Costiv~ness, ~laucorna, prostatic a££ections, 

a triol fil::trilla ti on •. 

Dose : o.; ml/once but 1.5 ml/day. 

ma;,. dose : 1 ml/once and .3 :nl/day. · 

II I 
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8. Coffee tincture 

contains: 

Co!'f'ee - 200 

- .Aqua disti1lata - 6co ml 

- ~ucohol aethy1icus - 500 ml 

Indications: stir.?u1us o:f the central. nervous syste::i duri.n~ 
,.. 

conv"-1.cscence. 

Contraindications: - gastric ulcer or gastritis with hyperaci
~. 

dity. 

Dose : adults 

- children under J years ~ld 

.5 - 1.5 g=/C.ay 

children . J - .- yea'I's . a gr/day . ::> . 
,,. 

-10 ye~rs . J €;r'/day 0 . 
11 -15 years . 4 gr/day. . 

9. Tonic tincture 

contains : 

- Cinchona·e tincture - So ::i.l 

- Collae tincture - .So ml. 

• 

Indications: Bitter tonic and light ne:-vous sti~ulus. 

Contraindications: Children under 3 years old, pregnancy, 

durin~ nurse period. 

Dose : l cof'fee spoon in a glass of water, twice a.day. 

10. Tonic 

contains : 

- ~atrium phospboricu.~ - 15 GT 

- Cinchonae tincture Jo r:s.l 

- Co~f'ee tincture - Jo ml 

Glycerinu:n - So ml 

- Wine q.s. ad. 1000 ml 

Indications: Bitter tonic for light di.Jestive disturbances. 

Contraindications:· : Children under 15 years old 

Dose : it coffee spoon in t glass of wine, one hour before 

meals. 

contains : 

- Cap~ici tincture - lo ml 

- 1!ethylium .salicylicurn - .3 ~l 
- :.c:unonium hydr.:Lcurn s o1utun: - .5 ml 

- .Alcohol aethylicus - 50 r::l 

- Aqua distillat~ ~,s, ae, 1000 ml 
I 

) .. 



Indic~tions : :\heumatical af'.f'ections of" joi:nts, chronical 

and evolutive polyartritis. Revulsive with 

annl..;esi.c and .local antiinf'lo.rr.r'1atory ef'!'ect 

Co~tr~indications: It is not use~ on irritated s~in. 

Dose : Lig~t e.:ibroca·tion on pa:..nful sices. 

12. Sedative SY~'"D 

1:3. 

contains 

Nntrium"hromatu.~ . 
Calcium brcmatum 

Stra.r:!onii tincture 

:;e. trium benzoicUJ!l 

Syrupus simplex 

2.;; gr. 

2 ell.. 

2 gr. 

JO t:i1. 

Aqua disti1lata q.s. ad. l.00 ml. 

Indications: Sed~tive and ~ntispas~odic f'o~ child~en wi~h 

rest1e!~nes~, insomnia, tooth disorders or 

Contraindications: ~one. 

Dose . 1 year - 1 co.f:f ee spon/C.ay . 
2 yei:-.rs- it II !f 

3 !' - .2 II " 
'"'" 

" l spoon 

Disin~ect~nt of bucal cavity • 
contn.ir.s :_ 

Acidu.~ benzoicum 

l\ientholur.i 

Oleum Eucalypti 

J gr. 

o.5 gr. 

o • .5 gr. 

EucalY]i>ti tincture q.s. ad. 100 m1 

Indications .Antiseptic of' the buco.l cavity in the treatr:: 

of pharingitis, sto~at!tis. 

Contraindications: :t is not recom.~end~d ror chi1dre~. 

Dose : lo-15 drops in t gla$s of' water 
I J 

14. Antis1fasr'!odic ::i.nd antiac!.d ?owd~:-
cont~ins : 

- Fo!ium strarr.onii (c. 25;;) - !;. gr. 

3:1..s:~uthum Caroonictw.: "oasicum - .)o 

.. Ca1ciu::i carbonicurn pr~ecipi t<ltur~ 

~:aznesium o~jrd~.turn 
~ 

r~aolir.urn 

Claurn citronellae 

2o gT. 

15 gr• 

15 .;r. 
, ~ -, clro~s 



,· 

'·, -""T" •.• 

Ir;.di.catior..s: t71cer- it acts as a gastric b:ind.ing w-it~1 

c..ntispas•·~:oci.c ~1C. antiacid effect. 

Contr~ind~cc..tlons: Costiveness. 
"\ , • 1 ~ 1 .&" ..... t . ;· .;.;Ose : _ spoon ::;_n :r 6 ass o ... wu1.er wice c.<iy. 

15. T~b1cts wit~ ana1Gesic and anti~ever effacts, 

as wa11 &s card~ctonic e~~cct. 

contains 

Cinchonue pu1vis o.1.o gT. 

Ac.id.um aethylsQ1.,icy1icu1.1 

Co:f'!'cim.ic 

Tc:Uctu:i 

o.Jo ~. 
o:o4 r;r. 

o.o4 sr-. 
o.o2·~· 

Indications: 7ever dispositions, c~graines, influenza, 

rheur.::n.tis:.1, c:l-..~d:.otonic - e:f.fect. 

Cont~aindications: c~strit~s, u1eer. liver and kid.ney 

a.ff~ctions. • 
Dose : 2 - 4 'tablets/cay. In c~sc of acute £ever di.s?ositio!ls 

up to 6 tablets/day, 2 ~~b1ets each J.hours. 
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of' le.bore. to::""V eouiu!"i1ent f'or the "T:=-ndi tionnl :-:cd:icinc 

~escarch Unit" - Dar-es-Salacra 

ITE}t ~o. 

1. Cocp1ete TLC Set 

2. 
J. 
4. 
5. 
6. 
7. 
s. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18.· 
19. 
20. 
21. 
22. 
2J. 
24. 
25. 
26. 
27. 
20. 
29. 
Jo. 
31. 

:3'.J • 
J4. 

a} 
b 
c 
d 
e 
f 

j ,_ .... 

UV la~p (2!~0 v. ca.in) 
Set of laboratory spray gun 
Unopl~n Leveller model SA ~n~ 11 
Universal TLC Chrott.atank 
Nu1 tiple Plate Chroma tan.\: 
Chroma jars 
Spotting jigs 
Chroraaplate ~acks 
Universal Sheet Chromatank 

r 
Ultraviolet Contrast C'Ontrol gozGles 

1 
J 
1 
4 
2 

l.2 
4 
6 
2 
2 
J 

1 
D 

n 
0 

p 

Packets of' Stainless Sheet ·wire clips 
Chrocaklip ' 
Dip tray (51 x 21 cm) 

1 pac!cet 
1 

TLC Plates-pre-coated (20 x 20 ere) 
Whatman Chrocato.'.I".~aphy paper grade 1 
Grade J }~ Wha tman paper-· 

10 boxes 
2 boxes 
2 boxes 

• 
Rotavapeur 1 
Fraction Collector 1 
Vacuw:: Pumps 1 
water Circulators (pu::ips} J 
Freeze' dries 1 
Cylinders (N?, CO~, H2 , Air) 12 
u.v. SpectroPhotooeter & accessories 1 
I.R.Spectrophotometer with hydrau1ic press 1 
p.H. meter 1 
Grinder 1 
Cor.unercial blender l 
Water cooler 1 
Colorimeter l 
Glass-ware dryer 1 
Nechanical stirrer 4 
Vaeustat J 
?-Ielting point apparatus 2 
Hot air dryer 1 
Heating Coi1s (di~~e;ent si~es) 6 
Dinunerstat 6 
Research Microscope with camera (Wicli;ersl 1 
Dissecting microscope 1 
Nierotorne l 
Flask Shaker l. 
Vortex Mixer 1 
Sieves (lo - Joo) One Set 
Sie.ve Sha};:er l 
Sample divider l 
Heating :>rantles 1 lit, 3 lit, 5 lit, l.O lit 2 each 
Glassware wasl1in;: machine 
Autoclaves 1 
Double distillation water sti11 1 
Apparatus ~or determinations o~ 6ssential 
oils ~ 1 

Estimated cost: 
Transnort 15';~ 

4J,.500 s 
6,500 ; 

..... -, 1 .... 
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0£ eauioment ~o~ an extraction and disti11ation 

Pi1ot unit 

No. Denocination 

1. Percolater : 50 1 
:-:ateJ.·ial . sto.inl.ess steel. . 

2. Percolater . JO 1 . 
}'Iaterial . Stain1ess stee1 . 

J. Concentr.iter with heating jacket ~."."ld vacuum 
pump - capacity : 50 1 
~:aterial : Stainless steel 

4. ~e£rigerater - 2 cJ ~ 
Material : coil. in stain1ess steel 

5. Vessel 0£ sedimentation 50 l 
Material : stainless steel 

6. Collect~ng vessel 50 l 
:rater.ia.l : stain1ess steel • 

7. Vessel for the preparation of syrups 
hea'tint; jacket and stirring ~-system. 
Capacity : JOO l 
r-~ateria1 : stain1ess steel 

S. Press £i1ter-frame 20/20 cm 

9. Pump - H = 4 m 

10. Ste~m ~enerator 1,5 t/h 
11.. Col1ect~n~ vesse1s 20 l 

Material : stain.less steel 

with 

12. Distil.later with £1orentin vessel £or 
essential oils 
Capacity : 150 1. 
Material : stain1ess steel 

lJ. Balance 5 - 100 Kc. 

TOTAL estimation cost including transport : ===== 

g,uanti.ty 
pieces 

1 

5 

1 

l 

l. 

1 

1 

1 

1 

5 

1 

1 



Projact ~~opos&l 

Proj0ct :.;o: 
,-

Froject titll.!: ..:~ssi..st~nce pro~~.;;--~e fo:: 

Scheclul.ed star-:;: z-:~y l.930. the v~lo~ization of oeci-

Scheduled completion: 1981. cinal. a.1d arocatic pl.an~s 

Crig-~n an~ date of 

official request: 

Goverr.ment counter-

part a.;ency: 

Proposed suboitted 

Date of su~wiss:.on : 

Pa::-t :3. - ~ia.rntive 

_ in ordar to prepare medi-

cines. 

Goverr..n:ent contribution: 

Currency required: 

!:'or 1:.:-:'::no ~nput : !.87, soc J 

-· 
converti~l.e 187,500 } 

• Otho::- : 

L"'XIDO substantive Cher.:ical. 

backstoppins section: Industries 

Sect.ion 

Code : 

x 

x ... 

1. B<..c1·:.,7011nd <=..!!d .iust:.fic~tion 

The development of traditional cedic~ne based on avai1able medici

nal plants in developin~ countries is one of the very important 

progrc.r:u:1e o-r UNIDO •. 

Several programmes for different developing countr~es have been 

designed and some o~ them ~re already under implementation. The 

utilization of cedicinal plants in the dev2loping countries has 

alwa~ts been kno"Wn and t~-ie majority 0£ the population of these 

countries are usin~ extracts or dry herbs for treating re~ny tro?ica: 

diseases. 

D1l·3 to the increase o: medicines de:::~nd in the wo::-ld and in the 

cl.evelopin:; countries, it r.:ieri ts attention to e':p1.ore the possibili

ty of raanu£acturin~ pharmacc~tical proci~cts. on a more econor.1ica1 

basis, .based on active principles 0£ medicinal plants. 



' 

'· ~ --~ ... ~T')· .. -~ 
-- ... -"' 

"i'!l.e :f1or:i of' Tanzania i..s ve::.·y rich in mec!icir..tl-1 &r..d ~ro1::atic 

plants and thererore it is worth to process these plants· in order 

to cet extracts and essentia1 oi1s. 

In Dcceober 1977 UXIDO o=zt..nized an e~-ploratory oission in Ta~~;in~: 

under the project 7<2/Ri'·..F/77/Cl5 to col1ect in~o~uat~on anct data 

on t~e avai1ab1e plants ar.d f&ci1ities :for the setting up of' a 

phara~aceutica1 industry. 

Fo1lowing th.i.s ?!l:ission a r.:obile u.'"li t ~nd. u~n::L>O exper~s were sen-t 

to Ta~zania in January 1980 to co11ect sa.~ples of' medic~nal and 

aromatic plants ~or quantitative and ~ualitative deter.=~nati~ns 

of' active princip!.es as ,.-ell as f'or tl1e de:aonstrat~on of' the possi

bi1i ty of p=e9arin~ 1ocal1y pharmaceutical products based on these 

active principles in co-operation with. the l.ocal specinl.ists •. 

~he activity of' the ~obile uni~ was car=ied out in the laboratorie. 

of' the "Traditional :•ieC.icine :les ear ch '(;nit n bel.ont;ing to t!-..e 

Facu1ty o!" ~;c~cine - :-~u.h.i:::bi1:!. ~:edical Center c:nd. in co-c:_:>e:1.~at..:..on 

with the special.is ts of the ~ot~nicnl. !)e:?~rt:.:•eh t of tl-:e ~ni ver:s i ty 

Dar-es-Sal.aam. 

The pharmaceutical:·products acd the res~i~s o~ta~ned durinci th~ 

joint activity of the ~ob~le un:!.t and t~e local ·specialists, have 

proved the po~s~bility of set~ing ~p of a s~al1 scale ?rouuction 

of pha..r::iaceuticc.1 products based on the ::-aw ~ater:i.al: available 

in Ta.nza~ia u..~der th~ cor.clition of a further ass~.stance prograr..r.:e. 

2. Objectives 

2.1. Develo!)r::tent objccti ve~ 
-------------~A---~---

2.2. 

The pro~Tamme wil.1 lead to the establ~shmcnt of a nat~ona1 

· l.evel extraction and puri:fication unit :for plants which ar 

1ocally available. Furthe~ore, the extracts of plants 

will be us·ed to f'ormul~te pharmaceutical preparations wh.ic 

will be incorporated in the heal.th pro~amme of' the countr_ .. 
T'ne establishment of' such a t:nit will lead to econo~~c 

advantages ~nd to the creation of a labour intensive indus 

try which will be f"or t1-ie bencfi t o!' the f'ctrme:::-s since 

these plants are not currently exploited. 

Immedi=..te ob~ectiv~s 
----------~-~-------a/ Develop:;icnt of :>::·o<luct~on 't~chr.olor;:.es or n:ed.;.c ~ne~ 

based on cedicinal plants; 

b/ Tr~inin~ of local personnel. 
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Goverr..ccnt policy on the deve1op~ent of a ~ha~ll'!accutic~1 

industry ba~ed on ~ed~cina1 and aromatic plan.ts 1oca11y 

available. 

A survey on the ~uantity and qu~lity of the natur~l resource_ 

in this -f'ie1c. 

Deve1oo~e~t o~ t~e research ~or~ on the mcdic.::.ca1 p1ants and . ,-

their usa in the !Jhar:-~:i.ceuti.ca.!. industry. 

4. Proiect act~vit::.~s 

Th~ raain activ~ties o~ ~he ~roject ~re the fo11ow~n~ : 

l~.J.. Tra'i.nl.n~ of" the 1oc~l pc::-sonne1 in 4;!1e !".ie1d o:: culture 

and processin~ oz octliciria1 and aro~atic p1a.~ts in order 

to get ~e;;iici~es. 

v"":\IDC wi11 orz~i.ze e. trai.ni.ng pro,;:-ar. .. -:ie for 4 :fel.1ows:1ip

holc!ers (botanist, :;:.;=-o~oz::ist, phytoche::iist anC: technolo-

the p::·occs-

sing o~ ~edlcinc.l. plants a~e the~r use in the pharoaceuti

c~l industry, du=i~g 19sc. 

4.2. Inte~--n::::.tional e:q>er·;;s to train .loca11y the Tanzani.~'"l 

specialists in this :f::.eld. They have to contribute to the 

develo~ment of' research and pro~.h1ctio:i ~ct.i.Yi ty in the 

f'ie1d of ~anu£acturing pha=rnaceutica1 produ~ts based on 

m•d~eina1 plants. Three c~ports : one bot~nist - J ~onths 
(in the perioe !I<iy - September) ; one p~:,.tocher.tist - J n:on~ 

c::..nd ene technologist - 3 conths - to co1~1e in Tanzania 

after the f'u1.fil;:;:ent o~ t!1e above centioned two experts 

:nission. 

4.J. Supplying the necessary labo~atory equipment and material~ 

to develop the laboratory \lork e.t the "Traditional ~-!cdicir. 

P..eseareh Onit" and the :;>roduction e'luiprnent to set up a 

pilo~ u.."lit o.f extraction..a.~d distillation or active prin

ciples. 

5. Pro i-~ct in1'11ts 

5.1. The m.;:J?'s contri~ut:.on wil.l be the f'ollowin~ : 

J.1.1. Fcllous~ips £or t~e local 
personnel to be tr~~n~d abroad 
in 1930 

-4 £ellowshipho!dcrs x .'.3000 ~ 12,000.-

( 



• 

• 
' ' 
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5.1.2. International exr>cr·ts to train 

Ta.~zan~an specialist and to 

develop researc:1. ar..d proC:uct:.on 

activities in the i'i..;l.d o: r.~anu:fact"'.l:~inG' 

pc~r::aceutical proc~cts 

Pe~ioc : 1~30 - 1G3l .:.' ,,., ., 

!!:stl:::::.tcc! 
in ·'!'-v.::1 I 

3 expe:-ts ;,: 3 :.lOnt:-..s = ? rr./;a l~o, 500.-

5.1.J. Supplying of' 1:!.boratory cc:,ui.pr.;.~nt 

and of pilot Utlit equip~ent ~or 

extract;;'."~n w"1.C: d.:s t~l.1.atio.a (See 

Appencix IX) lJJ,000.-

Esti:i.:c.ted U.3; l3i·.5co 
assistance 
cost 

• 
5.2. The Tanzanian Govern~ent will available 

~ecessary space (rooc) for the sotti~c up of 

pilot U..~it including t~e ~sse~~la~e. 

:\ational personnel f'or the laboratory· wo~l<:.s 

end the ope~tion of the pilot unit. 

'Raw materials (oedicinal p1ants1 and ingredi~nts 

for the pre~ar~tion o~ ?~armnc~utical products 

based on medicinal plants • 

- - - - -
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