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su~~t.-.lRY 

Within the fr~..mewori.:· ...... '.:'~~ Tn..TTDO assistance ?rogramme 

for the industrial val.orization of the medjcina.l plan~s and 

their use in med~cine in the lea.st developed countries, UNIDO 

charged 'the Joi.'1.t UNIDO/ROMA..'llA Centre with the task to send 

a mobile unit to collect data about the available meciicinal 

and aromatic plants and to examjne the prospects to process 

them 1ocally a~ a sma11 sca.l.e,industry. The obtained active 

principles wi11 be used in the preparation of pharmaceuticals. 

Six Romanian experts equipped with laboratory equipment, 

materials and two cars undertook a ~our weeks mission in Sudan 

from Jrd Ncvembe~ to Jrd Decembe:t:..1979. 

This was the second phase of the project enti-..led: ~ 

"Mobile Unit for Pharmaceutical and Essentia1 Oils Industry 

in the Least Developed Countriea in Ai"rica• 

mis~ion - Phase 1 - Project nr.FU'/R.AF/77. 
E.xpl.ora t ory 

Taking into account the rich flora ~xisting in certain 

regions of the Sudan, the present report presents the findings 

0£ the mission and the recommendations for f'urther assistance 

consisting in tra.il"..ir~g programmes £or the 1oca.l. personnel, 

i.nternationa.l. experts, setting up a pilot unit and supp1y of 

laboratory equipment. 

4' __ .. 



2. Introduction 

The United Nations Industrial. Devolopment Or~anizatior 

has a Tery important assistance pro~amme ror the development 

of a pharmaceutical 1.ndust.,. based on the medicinal p1ants 

available in certain deYelo~in~ col2n.tries. Several pro~ammes 

haTe been desi~ed for di~£arent developing countriee and 

some of them are al.ready under implementatj~n. 

T!le utilization of medicinal plants has been a1ways 

known in the dev•lopin« ccuntriea and the lar~est part of 

the population made use of extracta or dry herbs ror eurinc 

many tropical. and epidemic diaeases. Tald.nc into account the 

increased delll&Dd ~or medicines in the vorid and in the deve

lop~ co-JDtries too~ a particular attention started to be 

focusod on the pcasibility of m~dicines production on a more 

economic ~asis such as the utiJ.J.zntion of medicinal. plants 

vhioh many d8'Yelopin« coantries are rich in. 

In this resp~t-a mobile unit visited Sudan between 

'rd NO'Vembor 1979 and ~r.D. DGcember 1979. 
The present repor~ refers to the activity of the mobil 

unit for the val.orization 0£ th~ medicinal plants in Sudan. 

Appendix l indicetes the persona met Dy the UNI~O experts. 

Sudan has impurtant natural. resourced of medicinal and 

aromatic pt,anta vhj,ch ean aa:aure tho necassary raw mai:eri11ls 

~or th• d...,.elopment o~ a •ma.ll ecaJ.e pharDlaceu~ical a.JJd 

cosmetic iDduatry. 

The inf'ormation and data about the medicinal :flora 

were eot durinc: the traTel within the country and :from the 

local specialists o~ the "Medieina.l and Aroi;:.atio Herbs 

Rea•arch Unit", FacuJ.i;y o~ Pharmacy - Xhartoum and the Indus

trial Research and Consultancy Institute - lClartoum. 

The ~obile unit colleoted samples and tlata o~ modioina 

and aromatic plants al.on~ the fol1owing route t Part Sudan, 

Wad Medani, l:hartoum and its surroundin~s, El Obeid, Wan, 

Tombora~ Yambio, approx. 2600 Xma. 
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There is no or~zation deaJ.in& Yith ~h8 harvest and 

tha proca~5i:~ ~£ ~~d.icilla.l p1ant3, $%cept the l~ca.l he..:.ler5 

vhicll co.l1ec1: pl.ants and prepare remedies accord.il:4; to the 

traditional. medieine in Sudan. 

In the North o~ !:hartoum there is an e:parimenta1 f'ar.n 

for medici.J!al. and aromatio planta bclongin~ to the abOTe mention 

Re:!hJarch Un.it. At present, this unit has 4 ha avai1ab1e for 
to 7,0 ha. 

ex;>eriments with the possibi1ity to extend the farm and irri~-

tion !aci1itie~ ar~ also aTailable. Except this ~arm ther• are 

no oth•~ or~anized cu1turoa of medjcinal. pl.ants. 

Amon~ the mu1titude o~ th• Qedioina.l and aromatic species 

«rOwinC in the spcm.taneoua ~1ora, the main 18 species ~vai1ab1e 

in outstanding quantitir1 are listed :in ~ppendix 2. The majority 

o~ these specie• are al.r•ady teated and recocniz•d by ~harmaco

poeia therefore thCI')" can be introduced under the rorm o~ pbar• 

maceutieaJ. preparations in therapeutics to meet ~irst1y the 

local. r~quiremcnts • 

.Amon~ the species listed in A'P1Jendi% 2. Vinca rosea 

(catharantus roseus), oul.tivated as ornementa.1 pl.ant, requires 

a particular attention as it is an important rav matoria.l for 

the preparation 0£ medicines required in the treatment o~ some 

:forms of leukaemia. 

Another ~oup of val.uable medicinal and aromatia plants 

avail.able in 1ar:e quantities.,, are liated. in .A.ppendiJC J. 
These plants are in:iut"~iciently or not at al.1 te5ted• but 

there are reliable indications that some of them are valuable 

trom the pharmaceutical. point o~ view. Bol.anites ae~tiaca. for 

inatance. avai1able iu la.r=e quantiti.e• can be an important 

souroe c~ t".lavcmes and it i• the subjoet o~ a.Ji UNIDO project. 

In order to carry out the acienti~io screening of these 

specie• and of other species used by the local ~olk medicine 

it is hi&hly required to train t;he l.oea1 skil.led persf>nnel 

(botanists and phytochemista). The botanist o~ the Mobile Unit 

carried out demonstrations gf economic mapping :in t'ront of loca1 

specialists and quantitative and qua1itative eva.luation of 

medicinal. and aromatic plants crowinc in the spontaneous flora 

of a determined area was performed. 
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Due ~o the ract t.:::.a~ Sudan di3poses of large areas with 

favourable pedoc1.imatic condition.3 and the necessary 1abour 

avai1ab1e, it is advisabl~ to introduce in cu.1ture Bpecies with 

therap~utica1 V'alue listed in Appendix 4. To a 1ar~e extent 

these species are wel1 studied and reco~sed by ph&-."":Dacopoeia 

and the cu1t1Jre technol.o~es are <:>.J.so known. 

The UNIDO axperts handed over to the •Research Unit -

!hartoum• seed:I o~ 20 apeoies·o~med.ici.na.1 p1antea brought from 

Romania to be introduced in culture. These species are presented 

in Appendix 5. These species should be firstly tost8d in the sx

per:i.menta.1 tar:m o~ the ·~esoarch Vnit• and later on they should 

be extended in cul.tures in £avourable areas: the South and Sou-th

East regions and the Ni1e va~1ey where irrigation faci1ities 

necessary ~or some species are at h:J.nd. Appendix 5 a.1so prosents 

the ma.in elements 0£ cultivation technology for these species. 

4. 1..aboratory activity 

The 1aboratory activity o~ the mobiie unit took place 

in the laboratory of the •Medicinal and Aromatic Herbs Research 

Unit• belongin~ to the National Council f'or Research. The Unit 

comprises : 

- Department of ~hytochemiatry 

- Departm~t of pharmacology 

• Department of microbiology 

- Research f'arm 

At present, the technical sta1'~ o~ the Unit col18i4ta in 

tvo researchers (chemist and pharmaco11'p.,t), f'.ive aasiatant 

researchers (f'our pharmacists and one acrlnomist) and one quaJ.i£iec 

technician. Four specialist• fol..low trai.Dinc procramme in various 

developed countries. 

The Unit has al.ready started to collect sampl.es of pl.a.ntt 

to be botanioal.1y identi£iGd ·..m.d phytochemical.ly screened. Detailec 

investi~ations are in pro~esa. An herb'l.rium were also established 

Within the unit. 

The l.aboratory dia~oaes o~ s~ficient roome aa well as 

laboratory equipment, &1.assvare and solvents but f'or the f'uture 

development 0£ actiT~ty some items ahoul.d be prGoured. 



du:~~ ·-::aui.r mi.::::::.i"n i~ Su.c!:i:i. 

'!'!lo ccntant o~ a.::.;;;i~~~ds :i.;i the leaves or Datura 3traco-

:liu.:n v1.:s 0.1 (l·.~ ci;c:>re3 :;ad i:l !~7cDci.:im.!no co::ipar~d ·.n t!J. the 
'.J 

~i=U:::u:::i content 0£ o.~5 ~~ i;::.dicat0d ~ t~e technical literatur~ .. 
This 1ov co~~ant 0£ a1!;.a1.oid5 can be ~xp1ai.:led by the co11ection 

0£ tho leavo:J b an uni"avourab.l.e seaaon. The tincture o-£ st::-a-

QOnii v.is prepared from the D~tur::4 st=a:ioniuz:i loaves :r.nd qual~

tative ~d quantitative a:a.J.y3e3 were carried out. 

The tinctur33 0£ Euc31ypti and Capsici vero also prepared 

The content 0£ essontiai oi.l.s in the aromatic p.l.ants co.l..l.ected 

by the mobi.l.e ll:.it was al~o d8t~rmined. The re~n1ts of the 

chemica1 cnal.yses arG indicated ~ Appendi% 6. Based on these 

~ocd resul.ts in ac~ivo principl~a we consider use£u.J. to astab1is. 

pi.l.ot units ~~r e%tracticn and di~0.1~atio~. 

The lower con~ant 0£ e3sentia1 oi~3 in the sample~ 0£ 

Foiium euco1ypti, Fructue ~oonionl.i a:.id F:-uc~us coriandri could 

be e:i::plained by the ur~ .. avourab.le per:.1.od in 'lif.hic.h t!'le col.lection 

~s done. 

The study on the dyno.mical accu=u.1ation of essential oi.l.~ 

in !ll.an~u can lead to the determination o~ t.ue best period 0£ 

harvestiu~. 

Besides the above mentioned chemical. deter:idnat.iona, the 

UNIDO expert3 deconstratod to the 1ocal. specia1ists an identi

fication mothodo1o(;Y or ac~ive principles in plants with an 

u.nlalovn cheJ:tical ccgposition {Se~ Appe~di% 7). For this demon

stration t::iu f'lowers and the .fruits of Hibiscus subdori:f:fa were 

used and saccharides,. antocyano3idea and p~1yuron:i.des were 

obtained. 

The Sudanese spe.cia:'..ist.s hnve beeu very ill-terested in 

this methodolo~ and they wished to apply it in the research 0£ 

the medicinal plants used in the tradi~iona.1 m~dicine where the 

chem.1~al composition is unb:lown. 

For t~e .f'urtner development o~ the laboratory activity, 

some more laboratory equipmen~ and glassware shouid be procured. 

A propoaa1 0£ such items to be procured is indicated in 

.Appendi.x 9. 
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5. ?ha:r=aceutical indu2~::-v 

O:n.ly ~ome smai1 subsidiaries 0£ European companios for 

the con<iitionin~ of soce medicines based on imported :av 

material.s operate ill Sudan. 

There is not a pha.rm~c~utic;iJ. i!:l.dustry c:si.n~ the local 

raw mat3riaJ.s including medicinal. pl.ants out a reJ.ative1y 

large network assures the distribution of the standardized 

medicines to the popul.ation. 

Checking the list o~ imported medicines it was noted 

that some preparations can be locally produced using unsophis

ticated technologies~l.:i.ke ~or Tictura Dc.turoe9 Syrup 0£ Sem:ie 9 

etc. 

Some aromatic cosm,.,etica are al~o particu.l.arly demmided 

by the people and the Sudanese special.ists are very inter~sted 

i.n settiil& up a distillation unit to gflt essential. ei1a r.,r 
the prep&ratia.n of such aromatic coametics. 

Based on the medicillal. pl.an-ta growing in the sp"lD.taneoui 

f1ora and by studying tho morbidity statistics, 'he UNIDC 

experts carried out in co-operation with the local apecia1ista 

dem011Strations on the preparat:ion o-£ some pharmaceutica.l pro

ducts which could be immediately introduced in ther.ipeutics of 

som~ current a£toctiona o~ digestive and breat~ sy~tem9 

rheuma.tism9 a.a.o. 
T!le list of the pharmaceutica1 proe.ucta ~spared by the 

UNJ:DO e%perts'ia indicated in Appendix 8. 

At the same time the eXp\'lrts exp1ained to the Sudanese 

researchers the methodo1ogy to obtain some total ex~racta or 
p1a.nts which coul.d be uaed in the preparation o~ pharmaoet-lticGJ 

formulae. A't the first st8'e9 it is advisable to use total. 

extracts of plants which do not rise particular technica1 pro

blems but the do~age 0£ these e%-tract• should be precinily 

carried out and demon:strationa had been done in this respect. 

The use ~£ medic~l plants ~ecognized by pb.arma.copaie 

does not imply clif:ficu1t tests of pharmacodynam.ical activity 

and toxicological e:f~ecta. 

The medicines that vere obtained at a laboratory scale 

by the UN:.tDO exp~~ts could be prepare~ at a pilot scale. Other 

similar medicines could b~ pr$pared on ~~e same scale. 
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Amon~ the va1uab1e species of medicina.l and aromatic 

plants available in important quantities in th~ 'pontanemts 

flora, som~ species merit a particl!l.ar attention. They can be 

used as ruv materia1s at an industrial. sea.le,. ±"or instance 

Dd.tura stramonium9 Vinca roaea9 Ricinus comuni.s, Ac3.cia sene

ca1 and others. 

6. Findine 

a} The spontaneous :t'lora of' Sudan, t>specia.11y :!..n the center 

and the South of the country, is very rich ill various 

species of mediciDa.l and aromatic pl.ants which can be a 

valuabl.e raw materj,al. £or the sett:U:ic up 0£ a pharmac~uti

ca1 industry. 

b) The "MediciDa.l and Aromat~c Herbs Research Unit - lhartoum" 

started the screening of medicinal. plants. 

In order to estab.lish a pharmaceutica.l indu~try based on 

these plants it is necessary to estab.lish a complete inven

tory o~ the ?la.nts and the quantity of' pl.ants which can be 

annual.J.y harvested in each region without disturbing the 

natural. bs..J.ance of' the ecolot:ical. system. 

There is not a specia1ized organizatiOD. to col.l.ect and 

process the medicUial and aroma.tic plm:i.ts. 

c) Sudan has large possibil.itis~ to introduce or to organize 

the cultures of medicimll. and aromatic pl.ants taking into 

account the favourable pedoclimatio conditions~ large areaa 

auitabl• for such oul.turea and the avaj,J.abi.lity of the 

necessary labour. 

The orga.Di.zation and the development 0£ medicinal. plant 

cultures vill. assure the internal. requirement• and will 

provide large export diapollibil.itiea with a direct impact 

on the reduction of imported phar:naceutica.ls and wi11 make 

a better use 0£ the natural. resources and labour employment. 

d) The Sudanese special.ists should urgently undertake a specia

lized trainillc ill this £ield of botanical/screening (bota

nists), or~:z:ation o-£ cultures (acroncmi.sts), eheJllical. 

determinations and tests (analysts} and. processing of medi

cinal plants and preparation of pharmaceutical products 

{pharmaoista). 
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TI:lis is the ~ir3t ::"'3quirement for a ~~r~her develop~ent 

0£ the va1orizati~n 0£ the medicinal ~la:its and the 

establishl:lent 0£ a 5mall scal.e ph:irmaceutical industry. 

e) The ~xi3tinc faci1ities o~ the"~&dicina.l. and .Aromatic Herb8 

Re:3earch Unit" laboratory ec.n assure the research and 

laboratory control af the raw materials and 0£ the pharma• 

ceutica1 preparations if suitable laboratory equipment ia 

£it~ad in and the skilled persoz:m.el is provided. 

£) Thor• is no extraction and disti1l.ation pilot units to 

assure the development of technologies and the process of 

medicizlal and aromatic plant.a. 

7. Recommendations 

Ta..ltin~ into account the rich spontaneous riora o~ Sudan 

and the f'avourabla pedoclimatic conditioilB for the or~.zatiOJ 

of medicinal. and aroma.tic pl.ants cultur0s. the followi:lg 

recommendations are submitted for conside~tion in order to 

s~t up a small scale pharmace~tical industry. 

7.l.crThe Medici:lal 8.l:ld Aromatic Herbs Research Un.it" should 

organize a quantitative and qual.itat~ve ev.:aluatian o~ the 

madicinal aZ.d aromatic pl.ants growing il2 the spontaneous 

~lora and shot.J.d assess the qua:itities that can be annuall1 

harvested. AD eccn1cmic mapping should be carried out by th• 

local botanists with the aaaistance 0£ international e.xperi 

especially ir the ce.utra.1 pa't"t and the Southttrn regj.cm o~ 

Sudan.. 

7 • .2. The set tine up 0£ a apecia~ -i.zed economic organization to 

control the barv'eat o~ the herbs ~rom the spontaneous· ~lora 

and the devel.opment o~ the medic:ina.l n.nd aromatic pl.ant 

cul.tures. Such organization should a1~o take care and 

protect the natural. balance 0£ the ecological system durint 

the exp1oitation of the spontaneous ~lora. 

The following guidelines have to be observed during the 

annual harvest o~ 1 
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-onl.y J~ £rom the existing quantity; 

- aeria1 parts 0£ the perennial. species - on.l.y J0-4~ £rom 

the exi:s ting qua:J:ti ty ; 

- leavos, f1owers, £rW.ts and seeds - onl.y 4o-6~ from the 

existi.l'lg quantity. 

In order to collect a. raw material of high qual.ity it woul.d 

be advisabl.e to issue some prospect• in the l.ocal. l~ge, 

with dra.wiJ:lgs indicating tho right parts of the p1ant to be 

harvested and the suitable drying and packaging methods. 

7. J. The experimental. :farm o-£ the "Mecticinal and Aromatic Herb• 

Research Unit• has to o:rganize the experiment• with the 

medicina.l and aromatic herb• 'llD.der better conditions. Other 

experimental stations vou1d be advisable to be set up in 't.he 

South-Ea.st region and in tho Ni.le Valley ~n order to extend 

the cul.ture of val.uabl.e medicinal speci~s. 

The e.xperimenta.l :far.n has to be endowed with agricultural 

inventory (-:ractor, plau~, disc, harrow, irrigation pumps, 

bala:lce, etc.) as vel1 as an adequate space £or herbs drying. 

7.4. Tho Sudanese s.kil1ed personnel ~houl.d be trained to cultivate 

and process ths- medici.na.J. and aromati~ pl.ants and to formul.at 

phE.rmaceutical. preparations !':'om them. 

It is stron~l.y recoa:monded that 4 fell.owships holders tone 

bota.:iist, one agronomist, one phytochemist and one technolo

gi.tSt) should undertQ.k:e a tni=h1ing programme. Such train.inc 

programme shoul.d be organized by UNIDO during 1980. The 

tra.lning o~ the local. persom:iel is a tirst action to be 

implemented and it ia a condition tor the t'urther development 

0£ this project. 

7 • .5. A local. assistance to be granted by 3 intern.ationa.l experts 

i.n order to develop and accelerate the research and productiOl 

activities of pbarmaceutica.ls based on ~edicinal. plants z 
- one agronomist tor 6 months - best period: A.u~st-Jazum::y; 

- une anaiyst ~or J mont!ia - a£ter the deiivery of laboratory 

equipment - see item 7.6.-
- one technologist - £or 6 months .. a:fter the del.1·~ ery of 

~ilot plant equipment jointly with .ln analyst - see item 

7.6. The technologj.~t vil.l assure the installation of the 

pilot unit ~quipmen~. 
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7.6. :n ~rder to set up a 3ma11 sca1e phar:naceutical 1ndug~ry 
based on medicinal. and aromatic p1ants, the 9xistin~ 

laboratory or the unit should be comp1~tad ~ith the 

apparatus and mater~a1s 1isted in Appendix 9. 

The same .Appendi: 9 indicates the necossary equipment 

!or an extraetion and disti11ation pi1ot unit. 

Durll1g the exper~s• mission a draft project proposal concerning 

the f'llrther assistance tG Sudan, as above mentionad, was 

discussed with the mana«ement o~ 'the "Mod:i.cina.l and A.romatic 

Herbs Research Unit•. 
The tota1 amov~t o-£ t.l::z.e f'Utur• at'aista.nce is avaiuated at u.s. 

$,127,500.-

// 
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APPE~IDI:X 1 

LI ST 

0£ ~er~ons met by tho UNIDO mission 

1.- Mr. Peter Quenno11 
Assistant to the Resident Representative. 

2.- ~. S.J.Szivos - SJ:DFA 

.'.3. - Mr. dr. 'Yahia M'. Elkhi er 

Dean, Faculty o"r Pharmacy 

4.- Mr. dr. Ibrahim .Abu-il-FUtuh 
Head, Section of pharmaceutiea1 industries, 

Departmen"t of the Industria1 Research & CoD!'lul.tancy 

Institute. 

s.- Miss Sa1ama Hamid 
Industria1 Research & Consul.tancy Institute 

6.- Mr. Mak:ra.m Eido George 

Ministry 0£ Industry. 

7.- Mr. dr. Saad Mohamed Hussein .Ayoub 

Director, ~edicinal. and Aromatic Herbs Research Unit -

N.C.R. 
8.- Mr. Elhadi Nur E1dayem 

Medicina1 and Aromatic Herbs Research Un:f.t. 

9 •• Mr. Abde1 Iha.liq Muddathir 

Medicin~1 and .Aromatic Herbs Research Unit. 



----- -~-

~1edicina1 and ar~~atic ..,l~nt~ row::. .. 'l.~ in outgtanding 

auantities in the ~pontar-eous ~lorn ~d recor;nize<l 

by phar.naconceia 

r===============================~==============================~ 
: Noi Botanical. I Spreadi::ig lPar't 'composition Therapeutica 
1 name (see ncte) uaed ef~ects 

1=== =·===···=··===··===···== ···=·· [·==··=·=======~============ 
: l. 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I :2. 
I 
I 
I 
I 
I 

Cassia 
acuti.:f'ol;ia 

Ricinus 
communi• 

Sponta:neous~Folium Antracenosides 
ly cul.tiva- Sennae {emodina9 

ted in the reilla), 
North and £1avones 
Centra.1 re-
gions. 

Everywhere Semen 
spontane-
ously and 
cul.tivated. 

Oil 4o-5o~ 
ricin 

purgative 
J.axativ" 

purgative 

1~---+-------------+-------------+----~---+------------------+---~-----------1 
I 
I J. 
I 
I 
I 
I 
I 
I 
I 

Capsicum CUltivated Fructu5 Alkaloids 
rructesaen~ in central capsici acids 

and west-
ern regi-

:::'Jns. , ____ .,.. ____________ -+ __ _.. ________ ..,.. ________ .,.. _______________ -+----------------
: 4. 
I 
I 
I 
II 

Datura 
stramonium 

Spontane
ously 

Folium 
;herb a 

(rotal a.l.kalo
ids o • .23 -
o.37~ 

antipar.k:Uu5o. 
ef':f ect.s 

depressive 
11 ___ .,.. __________ -!" _________ ..,.. ______ .,.. ______________ ..... ________ _ 

II I 
:: 5. Datura spontane• :Folit:..1D Total a.lkalo-
11 innox:i.a oualy berba ids o. 2'.3 -

- . -
;: O.J~ 
;: (scopolamine) 

11-----+--------------..... ----------.... ------+------------...---+--------------11 6 
II • 
II 
II 
II 
II 
II 

Rauwol.f'ia 
vomitoria 

Spontane
ously in 
Southern 
region. 

Rhisome indo.lic 
Radix alkaloids 

(o.s-1.J.i) 

sedative 
nervous 
cardiac 

11----+-----------+-----------P-----.P...----------·-------11 
II 7. 
II 
II 
II 
!I 
II 
II 
II 

Vinca rosea 
(Cataratlmm 
roseus) 

Spontane
owsly and 
cultivated 
in central 
region. 

aerba Alkaloids 
(vinca.lauco
blastille) 

antileukaemi. 

11----~·-------------+------------+-------+-----------------+----------------11 
II 8, 
II 
II 

" II 
11 
II 

Cari ca 
papaia 

Everywhere 
3pontane
ous.ly a:ld 
cultivated 

Juice 
0£ 
fruits 

papaine gal!tro-ente
ri tis 
dyspepsia 

11----t--------------t------------t--------+--------------+-----------
11 t.1 
11 7• 
II 
ii 
II 
II 
ll 

Cucurbita 
pepo 

Cucurbita 
maxima 

Everywhere Semen Fat oil.s antihe1minti. 
(5~) 



.. l3 ... 

==================•==••==•=-••••====:a•~==~=•=•====:=•=~·===•aam•a 
· :-l'o .,i 3otan.ica.l ,. Sp!:1.-,adinG" ?art u:iedf Composi tionJ Tuerapeu-

name (see not~) ticai 
ef:f ect3 

~====r=========·====zEa•aaaa====-~aaaa::aa• D•••m:::a===;========-=~ 

lO. Foeo.icul.um Cultivated Fructua Ess•:?:ltial. Carminativ~ 
vul.gare in Uor1:hern ( 4-6'1i) oil 

re~on. 

ll.. Anethum CuJ.tivated .Fructua i Esaentia.l 
~aveo.leus 

I 
in Centra1 

f 
oi.l (4~) 

re~on. 

12. Citrul1us Spontaneous- ·Fructus Fat oil purgative 

I colocynth.is ly in ~forth- l2J~J 
em reg:.on. 

~: The indication •cu.ltivatedn means that the species are 

cultivated £or other purposes (as ~oodJ than medicillal. 

plants. 
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Med~c!~a1 ~~d arnnatic ~lant3 avai!~bie in 

lar~~ auantities but which shouict be Phar

macolo-r1ca1 studied and tested.• 

r===================~========•sa===========c==================m=~ 
: Yo. Botanical , l Spreading ~ 
ii name :i 
F===c~=================~=•= ==••========s======~==••========•===~ 
n l 
n l. Hibi:scus ~abdori:f'fe Cultivated in central. and scuther:i ~ 
: ree-ions. r1 
It I! 

ti J 
II 2. Tamarind us indica Spontaneous in the centra.i r3gion. I 
n I 
n .. ,, 
II •I 

II '.3. ~ccacia ni.lotica Spontane;ious in the northern and I 
II II 
I oentra.l regions. II 
I II 
q ... 
n 4. So1ono11tema arge.l Spontaneous and cul.tivated in II 
I II 
II northe::-n region. n 
!I I! 
II ~ 

u s. Mentha viridis Cultivated in Yi.le Va.l.ley. il 
3 ll 
a :J 
II ll 
II 6. Cymbopogon proximus Spontaneous in th• northern and ll 
II II 
I central re~o115. II 
il n 
• .. 
u 7. Lupi.nus ternaia CUl.tivated in the ncrthern and I 
II I 
II .:entra.l re~ons. II 
I !I - II 

I 8. Ba.lanitea aegyptiaca Spontaneous in the Central. region N 
a and fhe Ni.le Va.l1ey. a 

u 
:i 
11 9, Cum.:i.llum ciminum CUltivated in the nor1:hern rep on. 
I . .. 
n 
II l.O. Lavson.ia a.lba Cultivated and spontaneous in the 
II northern and centra.l regions. I 
• .. -II 
II l..l. Sa.lvadova persica Spontaneous in the central. and 
ll southern regions. I 
II 
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APP:S~rn IX 4 

~edicin~1 and aro~atic ~iants ~ecommended to ba 

introduced in eu1ture 

-=------====-=========~====:==aa::l,:z-=-=-=-----==-==--=-~-------==-f N~:TBot~ca1 name Part u~edl--: Pe;i~d-~~ Com;~8it~~1Th~r~: 
11 harvest peut::!.c 
n effect 
•=•••=~~=•a==••aaamaaa,:::naaaaam• --•~•••aa==~====•====•==·====== 
g l. Pimpinella Fructus yel.lowed essentiaJ. carmi.L 
g anisum £1owers oil tive. 
N 

II 
I 
II 
II 

2. ~entha piperita Herba 

! 
II 
II 

" u 
II 
n 
lJ 
n 
II 

" II 
ri 
n 
a 
a 
II 
II 
II 
l1 
II 
II 

" II 
II 
I 
lJ 
II 
11 
n 
n . 
II 
II 
II 
II 
I 
I 

j. 

5. 

6. 

Mentha erispa 

Matricaria 
Cl\.amomilla 

C:irum cam. 

Cinchona sp. 

Strychnos 
nU%Vomica 

Herba 

Flores 

Fructua 

Cor'tex 

Cortex 

ii 
ll 
12 
II 

8. Strophantus sp. Semen 

~ 
~ 
II 
lJ 
!I 
II 
" r1 

9. Sapo.naria 
o!'ficindlis 

r. 10. Coriandrum 
: sativum 
II 
n 
~ 
ii 

~ l.l. Tuesi1a~o 
11 :far£ara 
~ 
:I 

Fructua 

Fol.ia 

complete 
blooming 

- " -
vhen the 
:flowers 
are in 

-horizon ... 
tal. po
sition. 

when tho 
f'ruits 
become 
brO':lm 

-

-

- " -

- " -
- . -

- " -
=i1"a1oid.s 

iaJ.kalo)ids 

be:f"ore t oterosides 
open1ng the 
!'ruits 

when the 
vegetation 
is finished 

when the 
fruits 
become 
yellow 

A.ft er 
blooming 

saponinea 

essential 
oil. 

g 12. Rosa cannina Fructus when the ascorbie 
~ _, i·rui ts acid., 
~ become gluoides 

anti
spasmc. 
die. 

cosme"t 

cicat2 
zant. 

carmi .. 
nativ 

anti
ma1ar: 
cardi• 
depre: 
sant. 

toxic 
paral~ 
sis. 

cardi. 
tonic 

ex:pec 
rant 

Carmi 
tiv 

emol.l. 
ent 

vi.tam 
:z:i.ng 

~ red. 1 0:::i::i=i:::::.:za=::=:::-=:::r=::::i==u:z::r==-====-,a=1===== ;:::::i:;z::iu::,=s:a=a•mqc ::11111aacu::::::ic=::s= a;::zm:sc 
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L i s t 

of medicinal and aroma tio plant Hpocio~ roco11u11undod to Le introduced in cul t.uru. 

Tho seods of' the.so apeoiea were l>rought by tho UNil>O exports f'rom Homnnia. 

The main elements of' cultivatlon technology. 
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o~ the nhar.naceutica1 products preuar3d by the t"NIDO 

eXPerts in Sudan 

1. Tea ~or stom3eh colie~ at chi1dren contains 

- FlorGs Chamomi.l1ae - J gr. 

-Fo.lium Menthae 1 gr. 

- Fructus Foenicul.i - 4 gr. 

-Fructus Coriandri - 2 (!!;%'. 

Ef':fects: Anti.spasmodic and intastina1 disinfectant. 

Indications: The tea can be used f'or the treatment of stomach 

and iutestinal. co.lies at children and suckers. 

Side e:f'~ecta: None. 

Dose To be used as 1~ i.n:t.'u.aion, twice a day 50 m1 

adO.ing some sugar. -

2. La~ative tea 

contains : 

- Fo.lium Sen.nae Sine Resi.na - 10 gr. 

- Tea (Folium Theae) - 10 gr. 

- Anhydre sodium su.lphate - 6.6 gr. 

E:f:fect.s: ]9.axa.tive and excitant of' the .large intestin .. 

peristalti.sm. 

Contraindications: It is not to be used ill case of· !.ntesti..na.1 

spasms, by the pregnant women and the new 

born ohi.ldren. 

Dose A. :tUl.l spoon .200 - JOO ml. hot water and than the pot is 

covered and ~tor 30 m:inuta the tea i• f'il.tered, 

adding augar. 

J. Antirheumaties so1ution 

contains : 
'? 

- Essential oil. of' mint - 1 gr. 

{or mentolum 0.5 ~! 
- Acetic ether {Ethyl acetate)- 4 
• Ethylic a.lcohol 95° -40 
- Water -55 

E£rects: Revu.lsive and ano1cesic. 

gr. 

1:%'. 

Contrai~~~~ations: Children under 2 years old shoul.d not use it 

Dose : Local embrocation. 



~. Anti~heumatics and r3vuisive solu~ion 

contains: 

- Capsicum tincture - l.O gr. 

- Cl.orophorm - 5 (!;r. 

• Ethylic alcohol 95° - JS gr. 

- Water - 50 gr. 

Ef'f'ects: Revulsive and analgesic, loca11y, antirheumatics. 

Contraindications: It shoul.d not be used on irritated skin. 

Administration: Loca1 embrocations. 

5. Cansicum tincture 

contains: 

- Fructus Capsici - 100 gr. 

- Ethyl.ic a.l.c0ho1 70° q.a. add. 1000 gr. tincture. 

Ef':f'ecta: 

- Iuternal: digestive st:U::ul.us and against the abdomi.aa.l. 

gas accumu.l.ation. 

- Externa..t: Antirheumatics. 

Cont:raindicaticms: - Internal. : Not to be used in stomach 

at"fections (ul.cer) 

- External Not to be applied on the 

irritated :skin. 

Dose: - Internal : 10-20 drops twice a day 

- External. : Embrocation 5~ t:l.l1cture and 5a,t. water. 

6. Euca1ypti tincture 

contains: 

- Foliwn Eucalypti - 200 gr. 

- Ethyl.ic ..U.cohol ?o0 
q.s. add. 1000 gr. tincture. 

Ef':f'ecta: Light diain£ectant for l~gs, stimul.atea bronchitis 

secretion and e:tpectoration. OD mucous membranes it 

haa a light astringent and antiseptic e:f':f'ects. 

Indications: To be used aa respiratory antiseptic in chronic 

bronchitis, dried rino~a.ringitis and sinusitis. 

Doso : Adu1ts : 2 gr (45 drops) on ~ugar - J times a day 

max. dose 10 gr/day. 

Children: 0.2 gr/each year o1d x J times a day, on suga1 



7. Solution ~o~ ~outh di~in~~ct~~n 

contains 

- Eucalypti tincture - 80 gr. 

.. Phenol - 5 gr. 

- }ienthol - l gr. 

- Ethylic alcohol 95° - 10 gr. 

- 'Water - 5 gr. 

Effects: Antiseptic of bucal cavity. To be used in tho 

treatment or ~aringitia, larillgitis and stomatitis. 

Contraindications: Chil.dren should not use it. 

Dose 1 10 drops in a gl.aaa of water ~or mouth di.a:ini"dction. 

8. D-::rturae tincture 

contains: 

- Fo.lium Dature - 100 gr. 

- Acidum hydrochl.oriuum dilutum - 10 gr. 

- Al.cohol aethy.licus "70° q.s. add. 1000 gr. tincture. 

Efrects: Sedati~J and antiseptic, it reduces secretion and 

inteatinal. peristaltism as we1J. as the spasms of 

bronchi. It is recommended against spasms of intesti.na 

smooth muscles, asthma, hooping-cough and epilepsy. 

Contraindications: Not to be used by the pacients With consti

pation, glaucoma and prostatism. 
Dose 

under l year . • 

- l-2 years I 

- 3•5 7eara • . 
-6-10 years . . 

9. Antieouping so.lution 

contains : - Ddturae tinci:ure - 10 gr. 

- Bromophorm - 10 {!;r. 

- Natrium benzoicum 1 gr. 

- Codeine - o.s gr. 
or 

- CoC~inum phosphoricum l {!;r. 

- Eucalypti tincture 10 gr. 

• Alcohol ~thylicus 95° - 65 gr. 

- Water - 5 gr. 



Seda~ive ror coughiD~ and disin:fection 0£ respi:ato~ 

system. To be used against hooping cough and irritat~ 

coughing. 

Contrailldic~tion:s: Chi1dren under J years and pat:i.ents with 

cardiac and ki.dnvy ser:i.ous af1"ections ~hou.l.d 

not used it. 

Dose : Adul.ts z i' drops J times a day with tea. 

10 drops 2 times a day with tea. 

10. Sedative 5VTUJ:? :for chi1dren 

contains . . 
.. Natricum bromatum - . 1 gr. 

- Cal.cium BromatlJDl - 2 t;r. 

- Dc:tturae tincture - 1 gr. 

- Syrup JO ~-
- Water + preserving agent add. 100 gr. 

E1"1"ects: Sedative and antispasmodic. It a.l1ows a deep s1eep. 

Children vith agitations, sleeplessness, 1.J:l.fanti1 

asthma and convulsive coughing can use it. 

Side e:t't'ects . None. . 
Dose • Children : 1 year -1 tea-spoon per day • 

2 years - 1-! a " • 
3 " 2 • " • 
4 • - ' • II " 



Lis~ of Labor3tOrf Equip=ent Required for Medicinal & 

Aromatic Herbs Research Unit4 ~3tiona1 Co'3nci1 ~or ~esea~ch 
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Apparatua £or determination of essential. 

oi.l.s (Lich1:er than water ~ Heavier than 

water) 

Vacuum pump assemb~y 

Digital Denaimeter 

Di~ta.l polarimeter 

Laboratory cooler t"or water eircul.ation 

PH .. Meter 

Mechanica1 stir.:er (agitator) 

Microburettes (10 ml) 

Burettes (25 m.1) 

Laboratory centri!'uge 

Round bottom f 1aak (l.00 m.1) 

Analytica.l ba1ance 

Tota.l estimated cost including 

15~ transpor-W 

.., . .. 

l. 

1 

1 

j 1 

1 

l 

5 

10 

l 

25 

l 

J 7,800.000.-
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Disti1lation 0£ ~edicina1 :llld Aromatic P1ant3 
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.l • e m .. 
·=----------=·------m·=··-------~--------~-r~----------Extractor (perco1ator} i cap.: JO l., 

~ 

material : St8.inl.es~ steel l 

Extractor vitJ:L mecbanica.l stirrer ~agitator) 

at atmoepherio pressure i 

Cap.: 100 l .• material : stain1eos stee1 l , 

Manua1 Fi1ter press$ Cap.: JO ~ l 

Concentrator for extracts vith vacuum pucp 

and re.frigerator; Cap.: 20 l.,_Electrica1 

heating, material stain1ess steel . l . 
Distillator for es:sential oils with 

refri&erator, f1orentin vesae1 and electr:1.o 

heating; 

Cap.: 100 i •• materia.l: stai:l.less stee.l l 

Receiver and sedimentation vessa.l for 

extraction so1utions; 

Cap.: 50 1. f materia.l i stainless stee1 l 
-

Pipes. Fittings and Taps. 

Total. estimat•d oost 

inc1uding 13~ transport $ 37,000.000 
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?ROJ:::CT :?7..C?CS.U. 

3a.sic :a~a 

Sudan 

Scheduled St~r~: ~y 1980 

Scheduled Com~letion: 1981 

Cr±~i.:l & ~ate of Official Reauest: 

2ro~osal Subrni~ed 3~ 

- ... . . 
::u::~is s:.or...: 

?reject Title : "Assis~ance progr3Jill:le for the evaluation of Medi
cinal 3: Aromatic ?lan"ts which could be used to 
:or:ru.late pha.r.naceutical prepar3.ticns". 

D!lido Contri·:iution: 

Fu:::ids ~ecuested Proo Unido: 

In.put s 127,500,000 

Conve~tible$ 127.500,000 

Others S 

Uni~o Substantial 3acki:lg Section: 

Pro~rrun.:ne Coononent: 

Code -

The Chemical Industries Sect
ion 
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The developoent of traditional :riedici::le based on. a•r8.ilaole 

medicinal. plants i:l develo~i:!g coun~ries is one of t~e :riost i:l

porta.nt ?rog:ral:ll!l.es of UNIIO. Si~ilar :projec'ts have Jeen desig::ed 

for severs.l developi.=.g countries and some of them are already im

pler::.ented. 

rJan:r of t.he developi:lg countries haYe their own s:rste=s of 
~edici:le, and large se~ents of their popul~tion still de~e!l.d upo~ 
traditional remedies. :ue to 'the i.=.crea.si...~g de=:?.:r:d ~n ~edicc..=.ents 
i:l. the -.vhole world., especially in d.evelo:pin.g coun-:ries, it is ess
e~~ia.l to start 'reduction of es~ablished tradi~iona..:. re=ed.ies and 

to i:lcl:ide theo i.=. heal th car9 ~rogra!!l!lles i:l these countries. 

Suda.n is among 'the develo-pL~g countries that ha::e a variety 
of i::lpcrta.nt Jlan~s, :or ~hich there is a deme~d on ~he i.::ter:iat
iona.1 ~a=ket, and rich with flora that is a potential source of 
-:ie·..v d.r..J.gs anci. -:iew ":Jiologically 3.cti ~;e subs""::mces. ·T7;::e proc essi.::.g 

of those plants i:l.to semi-fi!l.~shed form for ex,ort or the prod~ct
ion of established dr~gs from them to ~eet dema~d wi~hirl ~e count
ry, should be promoted. 

~ing November, 1979 UUI::O organized a mobile ur..it under 
the project ?.P/RAF/79/005, which visited Sudan in o::-der to collect 
samples of :riedicinal and aromatic plants for quanti~ative & ~uali
ti ta.ti ~re deter.::iination of acti •re prbciples as well as dem.onst-
ra tion of the possibility to pr?pare locally pha.r.:ia.ceutical )re
parations based on these active pri::::lciples ill cooperatioil wi"':h 
locally available specialists. 

~1iedicinal & Aromatic Herbs Research Unit, the :Ta~ional Coun
cil :or 3.esearch, Thartoum - Sudan, 'Nas -che focal :Join-t and ":he 
centre of activities Q,f ~he :no'oile Unit. The r<Jsul-:s obtaill;:;d 

8.!ld the 9har.naceu~ical 9roducts prepared ~ave ~roved ~he ?OSsi

oili ty to set up a ~ilot production '..lllit to )reduce ~ha.r"'-'.lceutical 

:~repara t=..ons based on !'8.W :na teri.:.ls available il1 "":he Sudan, ·.u:c.er 

,, 
! 
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assis-:;ance 

2. c:a.;:c~:r7::s : 

2.1 ·!:::i2 ;:rogr·~""!'we ·.vill le::..d to ":;he 

oi ~fodici:l~J. &: Aro:ca.tic ?lants aveilable locally. 

?urther::iore, t:le extr~c-:;s could oe used ~o for::iula-:;e ;har
:iaceutical -ore"03.rations •t:hich cou2.d oe bcl'.l.C.ed in hes.l "";;h - - . 
care prog=~~me i:l. the coun~ry.~ .Such efforts would help 
Sudar. with its expanded national health progr~~0es, i=lprove 
its economics an.d create e~ployoe!l.t opportunities. 

2.2 I:nmedi~te Co~ectives: 

a) ·'rra!lsf er of tecX:.olog-J a!ld su:ml·r of -- " ar.d 

pla:i.ti:lg :na-:;eritl, i:l order to facili~a~.e a.:1.C. acc~l

arata the establishm.e!l.t of a ~ha:'!Ilaceut~cal i:ldust

T"/ based on medici:la1 pl~~s. 

b) Trai~~~g cf ~ec~nicaJ.. persoz:u:.el~ 

3. ~ROJECT OUT.PTJTS 

Government policy on the developnent of a phar.:iaceuti
c=.1. i:ldustry based on :nedici:lal and aromatic pl.ants avail

able. 

Survey of the q,uclity and q,uan-:;ity of :ia~a:i resourc

es in this field. 

Jevelopment of research work on :iedici.:lal & aromatic 
plm:its and their utilization in the ;Jhar.naceutical indus-:;r/. 

4. PROJ~T ACTIVITIZS: 

T:"le :nain acti7i.ties of the pro~ect are the :followi.=.g: 

4.1 ·:rrainbg of the local person.--:el i:l. -:he field of c'..ll ti
~rn.tion and :processi=.g of :nt?dicbal & aromatic pl2..=..ts 
:o for:!lul~te phar.n2ccu~ictl pr3p~r~~ion from ~hem. 
'U:1I:O 'Nill org:m.i::e a tr:i.ining course i=. a cou..~try 

·,vi th e:cperie:nce L"l th.! :'i2ld o: ]r'Jcessi.:ig of .::::i.edi

c::..."lal pl3.1:~Z ::m.d their use i~ tr.e phar.::J.aceutic~l 
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4.2. 

to d.evelop and accelar~te the r~sez.rch 8lld ::rod.uctio:r:. 
ac~ivi~ie'"zs of :9har::aceuticals oased on :ned.ici::la..l 

4.3. 

:plants 
(3 e::perts: o:r:.e agronomist for 6 ~onths - Augus~ to 
JanuarJ; or.e <:.nal:rst -;or 3 :ionths - after the deli
ver-J of lab. equipment, see itez:i 4.3; a.n.d o~e tcc~

n.ologist for 6 :no::o:t ... 11.s after the d.eli verJ o:: the 
:pilot plant eq11ipmen.t a:id overl.::.ped ·ni th the 2.n.alyst 
stay period, se~ item 4.~.). 

The equipmez:.t of Med.ici.:llS. & Aro:r:iatic He~8s 2eses.rch 

. , 
ria_s. 

4.4 Establishr!l.ent of a 9ilo~ production unit by su?~lJ cf 
necessarJ equipment for extraction and distillation 
of active ~ril:cipl~s ~~om :ied.ici.::.al & aromatic plan.ts. 

5. P~OJ:CT IXPUTS 

5.1. ·The D'N::JP contribution will be the followi::lg 

5.1.1. Fellowships for 4 Sudanese specialists 
to ~e trained i:l the country 
by 'ONij)Q duri::lg 198 O. 

ap:;Joi:l. ted l 
4 Fellowships X 2 :nonth 

5.1. 2. InteI'!lational experts for loca.1 ... . ura1!l-

ing of the Sudanese specialists (3 

experts duri:lg 1980/81) (6•3+6) :non th 

5.1.3. 

x 4.500,000 

Supply of laborator-J equiptlent.(see 
appendix 3.) 

5.1.~. Supply of Jilot pl8..~t for e%tra
ction 8.:ld distillation cf active 
pri.:J.ciples from :nedicir..al & aro
~a tic pl~~s (see appendix 1! 

I 
I 
I 
.~ 

Esti=lated 
costs : $ 

15.200,000 

67.500,000 

7.300.000 

37.000,JOO 
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5. 2. '~::tc :~::. tiontl Council =or :=\.esearc~ ( :i!ed.i.ci::.a~ 3: .!.::c-
-urn.:•) . .,;,, .... ~~re ~~~-::1;1"'"'1"'· 

-"" ;1-~ ~ ~v----.J -· 
a) ~ecessarJ space (room or ~all) for the set~i:::.g 

up of the pil.ot !)lant i:l.cl.ud.i!lg services (water, 

elec~ricity •••••••• etc.). 

b) Local persom:.cl for the laboratory work and the 

operation an~ ru.~ni::.g of the pilot plant. 

c) Raw ::naterial.s (::ned1c~ pl:lilts)and mgrec.i.ents 
for the preparation of pharmaceuticals bezed on 

them • 
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des ?r:::..ncipes acti~~ at ap9a=eils 
" lb t · r,r · l.'"~"'e e ,._..,..) u.e a ora oi=e \ · o.i.::- .~ ...... :x: J ..:....... • ••• 35.600 
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To-cal ~eceral.: 1_;3.000 
.... 
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