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S UMMAJLARTY

Within the Iframewor: vi Ihe TWTNQ assistance programme
for the industrial valorization of the medicinal plants and
their use in medicine in the least developed countries, UNIDO
charged the Joint UNIDO/ROMANIA Centre with the task to send
a mobile unit to collect data about the available medicinal
and aromatic plants and to examine the prospects to process
them locally at a small scale.industry. The obtainec active
principles will be used in the preparation of pharmaceuticals.,

Six Romanian experts equipped with laboratory equipment,
materials and two cars undertook a four weeks mission in Sudan
from 3rd Ncvembe: to 3rd Decembexr 1979,

This was the second phase of the project enti.led:
"™obile Unit for Pharmaceutical and Essemntial 0ils Industry
in the Least Developed Countries in Africa™ = Exploratory
mission - Phase 1 -~ Project nr.RP/RAF/77.

Taking into account the rich flora gxisting in certain
regions of the Sudan, the present report presents the findings
of the mission and the recommendations for further assistance
consisting in training programmes for the local personnel,
international experts, setting up a pilot unit and supply of
laboratory equipment,




2.

Introduction

The United Natiocns Industrial Development Organizatior
has a very important assistance programme for the development
of a pharmaceutical industsy based on the medicinal nlants
available in certain developing countries. Several programmes
have been designed for different developing countries and
some of them are already under implementatiwn,

The utilization of medicinal plants has beer always
known in the developing cocuntries and the largest part of
the population made use of extracts or dry herbs for euring
many tropical and epidemic diseases. Taking into account the
increased demand for medicinces in the world and in the deve=
loping countries too, a particular attention started to be
focusad on the possibility of medicines production on a more
econemic basis such as the utilization of medicinal plants
wvhish many developing countries are rich in,

In this respect-a mobile unit visited Sudan between
3rd November 1979 and 2zd Docember 1979.

The present report refers to the activity of the mobil
unit for the valorization of the medicinal planmnts in Sudan,
Appendix 1 indicates the persons met by the UNILO experts.

Flora

Sudan has impurtant natural resources of medicinal and
aromatic pfants wvhich can agsure tho necussary rawv materials
for the development of a small scale pharmaceucical and
cosmetic industry.

The information and data about the medicinal flora
vere got during the travel within the country and from the
local specialists of the "Medicinal and Arowatic Herbs
Research Unit", Faculiy of Pharmacy ~ Xhartoum and the Induse
trial Research and Consultancey Institute = Xhartoum.

The mobile unit colleoted samples and data of medicina
and aromatic plants along the following route : Part Sudan,
wéd Medani, Xhartoum and its surroundings, El Obeid, Wan,
Tombora, Yambio, apprex., 2600 Xaa,




There is no organization dealing with the harvest and
ths procaessing 2f medicinal plants; except the local heclers
which collect plants and prepare remedies according to the
traditional medicsine in Sudan.

In the North o¢f Xhartoum there is an experimental farm
for mediciral and aromntis planta bolonging to the above mention
Resvarch Unit. At present, this unit has & ha ava%}a%}%afor
experiments with the possibility t¢ extend the farm‘and irriga-
tion facilities are also available, Except this farm thers are
no other organized cultures of medicinal plants,

Among the multitude of the medicinal and aromatic species
growing in the spontaneous flora, the main 13 species available
in outstanding quantitirs are listed in Appendix 2., The majority
of these species are alresady tested and recognized by nharmaco=
poeia therefore thay can be introduced under the forw of phars
maceutical preparations in therapeutics to meet firstly the
local roequirements,

Among the species listed in Appendix 2, Vinca rosea
(catharantus roseus), cultivated as ormemental plant, requires
a particular attention as it is an important raw material for
the preparation of medicines required in the treatment of some
forms of leukaemia,

Another zroup of veluable medicinal and aromatic plants
available in large quantities, are listed in Appendix 3.

These plants are insufficiently or not at all tested, but
there are reliable indications that some of them are valuable
from the pharmaceutical point of view, Bclanites aegyptiaca, for
instance, available in large quantities can be an important
source of flavones and it is the subjoect of ag/UNIDO project,

In ordsr to carry ocut the scientific screening of these
species and of other species used by the local folk medicine
it is highly required to train the local skilled personnel
(potanists and phytochemists). The botanist of the Mobile Unit
carried out demonstrations of economic mapping in front of local
specialists and quantitative and qualitative evaluation of
medicinal and aromatic plants growing in the spontaneocus flora
of a determined area was performed,




Due %o the fact tha? Sudan disposes of large areas with
favourable pedoclimatic conditions and the necessary labour
available, it is advisable to introduce in culture 8pecies with
therapeutical value listed in Appendix 4, To a large extent
these species are well studied and recognised by pharmacopoeia
and ths culture technelogies are also known.

The UNIDO experts handed over to the "Research Unit =
Xhartoum" seeds of 20 species of medicinal plantes brought from
‘Romania to be introduced in culture. These species are presentad
in Appendix 5, These species should be firstly testad in the ax-
perimental farm of the "Rescearch Unit® and later on they should
be extended in cultures in favourable areas: the South and Southe
East regions and the Nile valley where irrigation facilities
necessary for some species are at hand., Appendix 5 also prosents
the main elements of cultivation technology for these species,

4, ILaboratory activity

The laboratory activity of the mobile unit took place
in the laboratory of the "Medicinal and Aromatic Herbs Research
Unit" belonging to the National Council for Research. The Unit
comprises @

= Department of phytochemistry

= Department of pharmacology

« Department of microbiology

= Research farm

At present, the technical staff of the Unit consists in
twvo researchers (chemist and pharmacologist), five assistant
researchers (four pharmacists and ome agyinomist) and one qualifiec
teachnician. Four specialists follow training programme in various
developed countries,

The Unit has already started to collect samples of plant:
to be botanically icdentifiod iund phytochemically screemed. Detailec
investigations are in progress. An herbarium were also established
within the unit,

The laboratory disposes of sufficient roome as well as
laboratory equipment, glassware and solvents but for the future
development of activity some items should be prosourad.
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dotarminaticns en tao saxnlesd of madiziznal zlamts collactad

duriaz <aodir mizsion ia Sudaxn,

Ths ccntont of allkaloids in the lsaves of Datura 3iramo=-
atum was 0.17¢% axpressed ia ¥yosciamine comapared with the
2inizum conteét of 0.25 g% indicatod ia tae technical literaturs
This iow conmtent of allkaleids can be oxplained by the collection
of the leaves in an unfavourable seasonrn. The tincture of stra-
monii was prepared from the Doturda straxionium leaves and qualie
tative and quantitative arnalyses were carried out,

The tinctures of Eucalypti and Capsici were also prepared
The contaent of esscntial o0ils in the aromatic plants collected
by the mobile unit was also detormined, The results of the
chemical analyses are indicated in Appendix 6, Based an these
zocd results in active principlas we consider useful to astablis
pilot units for extracticn ard diastillatior,.

The lower content of essential o0ils in the samples of
Folium eucolynti, Fructus foenicnli ad Fractus coriandri could
bPe expilained by the urilavourable period in which the collection
was done,

The study on the dynamical accuzulaticn of esaential oils
in mlants can lead to the determination of tue best period of
harvesting.,

Besides the above mentioned chemical doeterminations, the
UNIDO experts derorstratod to the local specialists an identie
fication methodology of active principles in plants with an
unknown chemical ccmposition (See Appendix 7). For this demon-
stration thu flowers and the fruits of Hibiscus subdoriffa were
used and saccharides, antocyanosides and pslyuronides were
obtained.

The Sudanese specias’.ists have beeu very interested in
this methodology and they wished to apply it in tae research of
the medicinal plants used in the traditiomal medicine where the
cheminal composition is unlmown.

For tlhe furtaer development of the laboratory activity,
some more laboratory equipment and glassware should be procured,
A proposal of such items to be procured is indicated in
Appendix 9,




Pharmaceutical induatrv

Omly some small subsidiaries of European companios for
the conaitioning of some medicines based on imported aw
materials operate in Sudan,

Thore is not a pharmacoutical industry using the local
raw matarials including medicinal plants btut a relatively
larges network assures the distribution of the standardized
medicines to the population.

Checking the list of imported medicines it was noted
that some preparations can be locally produced using unsophise
ticated technologies like for Tictura Daturoe, Syrup of Semnn$é,
etc,

Some aromatic cosmetics are also particularly demaanded
by the people and the Sudanese specilalists are very interssted
in setting up a distillation unit to get essential eils fur
the preparation of such aromatic cosmetics.

Based on the medicinal plants growing in the spontaneou:
flora and by studying the morbidity statistices, the UNIDOC
experts carried out in coecoperation with the local specialists
demonstrations on the preparation of some pharmaceutical pro-
ducts which could be immediately introduced in therapeutics of
somy» current affeoctions of digestive and breathing syytem,
rheumatism, a,s.0.

The list of the pharmaceutical procducts prespared by the
UNIDO experts~is indicated in Appendix 8,

At the same time the eipwrts explained to the Sudanese
researchers the methodology to obtain some total extracts of
plants which could be used in the preparatiaon of pharmaceutical
fornulae, At the flrst stage, it is advisable to use total
extracts of plants which do not rise particular technical proe
blems but the docage of these extracts should be precisily
carried out and demonstrations had been done in this respect.

The use Of medicinal plants recognized by pharmacopaie
does not imply difficult tests of pharmacodynamical activity
and toxicological effects.

The medicines that were obtained at a laboratory scale
by the UNIDO experta could be preparec at a pilot scales. Other
similar medicines could be prepared on the same scale.
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Among the valuable species of medicinal and aromatic

lants available in important quantities in the anontanoous

I‘J

flora, some species merit a particular attention., They can he
used as raw materials at an industrial scale, for instance
Ddtura stramonium, Vinca rosea, Ricinuas comunis, Acacia sene=

gal and others.

6. Findings

a) The spontaneocus flora of Sudan, vspecially Zin the center
and the South of the country, is very rich in various
species of medicinal and aromatic plants which can be a
valuable raw material for the setting up of a pharmaceutie
cal industry.

b) The "Medicinal and Aromatic Herbs Research Unit = Xhartoum”
started the screening of medicinal plants,

In order to establish a pharmaceutical industry based on
these plants it is necessary to establish a complete inven=
tory of the plants and the quantity of plants which can be
annually harvested in each region without disturbing the
natural belance of the ecological system,

There is not a specialized organization to collect and
process the medicinal and aromatic plants,

c) Sudan has large possibilities to introduce or to organize
the cultures of medicinal and aromatic plants taking into
account the favourable pedoclimatis conditions, large areas
suitable for such cultures and the availability of the
necessary labour,

The organization and the development of medicinal plant
cultures will assure the internal requirements and will
provide large export disponibilities with a direct impact
on the reduction of imported pharmaceuticals and will make
& better use of the natural resources and labour employment,

d) The Sudanese specialists should urgently undertake a specia=
lized training in this field of botanical/screening (bota-
nists), organization of cultures (agronomists), chemical
determinations and tasts (amalysts) and processing of medi=
cinal plants and preparation of pharmaceutical products
(pharmacistsa),
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This 1s the first osquirement for a further development

of the valorizatinn of the medicinal plants and the
establisiment of a small scale pharmaceutical industry.

The existing facilities of the"Medicinal and Arcmatic Herbs
Research Unit" laboratory can assure the research and
laboratory control of the raw materials and of the pharma=
ceutical preparations if suitable laboratory equipment is
fitted in and the skilled personnel is provided.

There is no extraction and distillation pilot unmits to
assure the development of technologies and the process of

medicinal and aromatic plants.

Recommendations

TaXkXing into account the rich spontaneous flora of Sudan

and the favourabla pedeclimatic conditions for the organizatioe
of medicinal and aromatie plants cultures, the following
recommendations are submitto& for considerztion in order to
sat up a small scale pharmacentical industry.

7.1.9The Mediciznal and Aromatic Herbs Research Unit® should

organize a quantitative and qualitative evaluation of the
madicinal alud aromatic plants growing in the spontaneous
flora and should assess the quantities that can be amnually
harvested. An econcmic mapping should be carried out by the
local botanists with the assistance of international expert
especially iz the cemtral part and the Southern region of
Sudan,

7.2.The setting up of a specialized economic organization to

control the harvest of the herbs from the spontanecus flora
ard the development of the medicinal and aromatic plant
cultures., Such organization should also take care and
protect the natural balance of the ecological system during
the exploitation of the spontaneous flora,

The following guidelines have to be observed during the
annual harvest of @
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= underground orzans of plant (roects, rhiscmss, bulbs, a.s.q.
‘only 30% from the existing quantity;

- aerial parts of the perennial species ~ only 30=40% from
the existing quantity;

~ leaves, flowers, fruits and seeds = only 40=60% from the
existing quantity.

In order to collect a raw material of high quality it would

be advisable to issue some prospects in the local language,

with drawings indicating the right parts of the plant to be

harvested and the suitable drying and packaging methods.

The experimental farm of the "™™Medicinal and Aromatic Herbs

Research Unit” has to organize the experiments with the

medicinal and aromatic herbs under better conditions, Other

experimental stations would be advisable to be set up in the

SoutheEast region and in the Nile Valley in order to externd

the culturs of valuable medicinal species,

The experimental farm has to be endowed with agricultural

inventory (tractor, plaugh, disc, harrow, irrigation pumps,

balance, etc.) as well as an adequate space for herbs drying.

The Sudanese skilled personnel ghould be trained to cultivate

and process the medicinal and aromatis plants and te formulat

phexmaceutical preparations from them,

It is strongly recommonded that 4 fellowships holders (one

botanist, one agromnomist, one phytochemist and ome technolo=-

gist) should undertake a training programme. Such training

programme should be organized by UNIDO duriang 1980. The

training of the local perscnnel is a first action to be

implemented and it is a condition for the further development

of this project.

A local assistance to be granted by 3 international experts

in order to develop and accelerate the research and productim

acgtivities of pharmaceniicals based on medicinal plants :

- one agroncmist for 6 moenths ~ best period: August~Januncry;

= one analyat for 3 months = after the delivery of laboratory
equipment = see item 7.6,

= one technologist =~ for 6 months ~ after the deli.ery of
tilot plant equipment jointly with an analyst « see item
7.6. The technologist will assure the installation of the
pilot unit squipment,




~1

.6. In oxrder to set up a small scale pharmaceutical 2ndusIzy
based on medicinal and aromatic plants, the axisting
laboratory of the unit should be completad with the

apparztus and materials listed in Appendix 2.

The same Appendix 9 indicates the necossary equipment
for an extraction and distillation pilot unit.

During the experts' mission a draft project proposal concerning
the further assistance to Sudan, as above mentioned, was
discussed with the management of the "Modicinal and Arcmatic
Herbs Research Unit"”.

The total amount of tae future aasistance is evaluataed at U.S.

’r 127’ 5000"
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APPENDIY 1

LIST

o versons met by the UNIDO mission

l.=~ Mr. Peter Quennell
Assistant to the Resident Representative,
2,= Mr, S.J.Szivos = SIDFA
3, Mr. dr. Yahia M. Elkhier
Dean, Faculty of Pharmacy
4, Mr, dr., Ibrahim Abu-Al-Fatuh
Head, Section of pharmaceutical industries,
Department of the Industrial Research & Consultancy
Institute.
5.~ Miss Salama Hamid
Industrial Research & Comsultancy Institute
6.~ Mr., Makram Eido George
Ministry of Industry.
7. Mr, dr. Saad Mohamed Hussein Ayoub
Director, Medicinal and Aromatic Herbs Research Unit -
N.C.R.
8.~ Mr, Flhadi Nur Eldayem
Medicinal and Aromatic Herbs Research Onit.
9, Mr. Abdel Khaliq Muddathir
Medicizal and Aromatic Herbs Research Unit.
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APPENDIY 2

Mediecinal and arematic »lants grow-.ar in outstanding

quantities in the spontarneocus flora and recommized

by nharmaconceia

“=================================3=='=============== -+t
1 No.{ DBotanical Spreading | Part Composition Therapeutica
i name (see ncte)| used effects
;:====B=====ﬂ‘==-ﬂ=!:'ﬂﬂﬂ:’ﬂ’:gﬂﬂnﬂQB- La::naaaaaaa::: SUSmoEooIITR=
+ 1. | Cassia SpoatanecusiFolium [Antracenosides | purgative

i acutifolia |ly cultiva={ Sennae |( emodina, laxativas

i ted in the eina),

0 North and flavones

I Central re-

:L gions,

1}

"2, | Ricinus Everywhere | Semen (0il 40=50% purzative

i communis spontane= ricin

:: ously and

" cultivated,

i :

i 3. | Capsicum Cultivated ctus |[Alkaloids i

! fructesoens|{ in central |capsici |acids )

i and weste

H orn regi-

1}

1 «<ns,

i 4, | Datura Spontane~ [Folium Total alkalo- | antiparkinso.
h stramonium | ously herba ids 0.23 =~ effects

i 0.37% depressive

!

i}

i

" 5. | Datura Spontane= iolinm Total alkalo- - " a

I innoxia ously erba ids 0.23 =

i 0.39%

i (scopolamine)

1 6. | Rauwolfia Spontane= hhisome indolic sedative

" vomitoria ously in Radix alkaloids nervous

i

i Southern (0.8=1.3%) cardiac

H region,

i 7. | Vinca rosea| Spontane~ Herba Alkaloids antileukaemi.:
" (Catarathua| ously and {(vincaleuco=~

" roseus) cultivated blastine)

1 in central

:: region,

[t}

!

i 8, | Carica Everywhere [Juice papaine gastro-ente-
i

i papaia spontane~ pf ritis

n ously and [fruits dyspepsia

ﬂ cultivated

it

W 9. | Cucurbita |Everywhere Semen |Fat oils antihelminti.
! pepo (50%)

i Cucurbita

i maxima
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===::::;u:==:::===z===ann--:::ana-n::::uaz::::::-::::::u:: mazxxoxSEs
No. Botarical | Spmeading Part used| Compesition| Therapeue
name (see noto) tical
L | _effects
-ttt t—f 3P G P-F-{-3 - -} ] s::::::al?aa:aa:::n:::- -3+ 33%  2-34
10.| Foeaiculum Cultivated Fructus Easential Carminatdivs«
valgare in Northern (4=6%) oid
region.
1l1l. Anethum Cultivatead Fructus Essential
graveoleus ; in Central oil (4%)
region,
12, Citrullus Spontanreous~{ Fructus Fat oil purgative
colocynthis | 1y in Northe (23%)
ern region.

Note: The indication "cultivated" means that the species are
cultivated for other purposes (as food) than medicinal
plants.
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Medicinal oand arormatic »nliants available in

lareca acuantities but which should be phar=

macolorycal studied and tested.=

f============= i1ttt it i -1 :5‘
1 No. Botanical B Spreading 4
::=:=:=====gg§g=======a===a=na:t::ﬂ-::==a=an::zzaz::a:::an:::::: ===
1 3
t l. | Hibiscus subdoriffe Cultivated in central and scuthorng
g regions, 1
+ »
1 1
. 2. | Tamarindus irndica Spontancous in the central ragion. §
1 5
il W
g 3. | Aeccacia nilotica Spontancous in the rorthern and :
: central zregions. :
) 1
1 4, | Solenostema argel Spontaneous and cultivated in ?
g northern region. g
'} o3
g 5. | Mentha viridis Caltivated in Nile Valley. 2
8 1
14 !}
g 6. | Cymbopogon proximus Spontanecus in the northernm and g
g central regions, g
] i)
8 7.1 Lupinus termais Cultivated in the northera and 1
1 central regions. s
- i
: 3. | Balanites aegyptiaca Spontaneocus in the Central region :
g and the Nile Valley, :
< 3
i 9, | Cuminum eimipum Cultivated in the northern region. |
H 1
. "
g 10. | Lawsonia alba Cultivated and spontaneous in the :
H northern and central regiomns. n
. i

r g 11. | Salvadova persica Spontaneous in the central and :
' southern regions. :
A ]
s




Madicinzl and aramatic nlants

APPENDIX 4

~ecommended ta be

introduaced

in eulture

ﬂ—.=====================;=======::a::‘:t=========:=== —3 -t —1—3 $- 3t + 13§
i No, | Botanical name [Part used ‘ Period of | Composition (Thera=~
g harvest peuti.c
n leffect
?:nnamaa-n::anaaauaas#::ﬂun:ﬂaumna x---nun:‘::an:a:::nnz:::::::
2 1., | Pimpinella Fructus vellowed essential carmin
a anisum flowers oil tive.,
: 2. | Mentha piperitajHerba couplete - - antie=
2 blooming spasmc
£ dic,

a 3. t Mentha c¢rispa Herba - " - - " - cosmet
iL

]

t 4, | Matricaria Flores wvhen the o " - cicatz
3 Chamomilla flowers zant,.
] are in

n ~horizon=

: tal po-~

g sition,

a 5. | Carum carvi Fructus when the -~ " - carmi.
1 fruits nativ
1 become

n

1 brown

4

» 6. | Cinchoua sp. Cortex - alkaloids antie~
" malax:
3 cardi.
A depre:
1 sant,
1

u 7. | Strychnos Cortex - lkaloids toxic
" nuxvomica paral
2 sis,

= 8. | Strophantus sp.|Semen before Heterosides cardi
i opening the tonic
g fruits

|

? 9. saponaria Radix when the saponines expec
g officinclis vegatation rant

u is finished

b

]

ﬁ 10. | Coriandrum Fructus when the essential carmi
1 sativum fruits oil tiv

n become

g vellow

5

T 11, | Tussilago Folia After Fucilaga emoll
a farfara blooming ent

¥

g 12, | Rosa cannina Fructus when the ascorbia vitam
1 ! rruits acid, zing

3 become glucides
SESSSSASAIITAIISAITIA[NAASNSTIINSORITITD ;:z:x;::lx:‘:u:n-asJ:uuana::::g:iu;uz:




of medicinal and aromatic plant

The seods of these apecies were

L1 8 ¢

The main elements of cultivation technology.

brought by the UNIDO exports from Romania,

speclies recommonded to be introduced in culture.
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Results of the cnenitical analvses

"-============================:=====— 4+ 4 3t Pt e b 11
i D i nati Contents in Alconol Eryed residue
3 enomt?a ion active prine roncentration

1 . cipioa .

g Yo | preparation g cated|txis- [[alicated Cxis-| Indica~|Exis-
; in lite~ |ting. in lite-. [ting.| ted in | ting.
m K

H rature. kature, litera=-

2 ture,

;‘F==3= =========B====’aa=====8==T====n::======== ============#=:==:
1

i 1. | Tincture - - p3=67% 67% | min 4% | 4,25
% Capsici

1

! 2. | Tincture - - C3=b64% 63% " 2.513.9 ¢
g Eucalypti . ‘ gk

]

p 3. | Tincture

. Stramonii 0.028 :¢ 0.0288 £53-67% 65% - -
h | Q. °32 <9 g%

Quantitative determinations of essential oils

'===================_8====ﬂ=== =+ ¢ ===========3:======:====ﬁ=========:
1 Denomination T Part unsed Indicated Determined Obs, -
2 No. | of plant content.. contents

u min, %

1 1. | Foeniculum Fructus 2 1.1 dryed

g Vulgare -

5 2. | Coriandrum " Fructus 0.4 0.3 "

g sativum |

i 3. | Bucalyptus Folium 1.5 0.6 "

: globulus ,

1

i 4. | Ocimum ~ Herba 2.5 1 determinec
: camphoratus 48 hours
i after col.
g lection.

1 5. | Ocimum Herba - 0.46 "

g basilicum

1 6. Cymbopogon Herba - 0.9 dryed

g citratus

¢ 7. | Cuminum Fructus - 4,2 dryed

. ciminum

1

I RSO I NI IS OSSO EE S EOSASSIASINSSOaSBE SIS SSSmSa R




7 - . - - - e m e e e —— e e et At m e b —— - mea e - e m e LA Yo -~
, - - -
! { [ N \ (SRR A A TS e —-
N . P - ISR Oy
i HY \ . - ¢ - DT I [SART RO . (voggredaeg —_ RN i — )
_ ' . o) LN L. DERY A o . Y S . — e e - e m Ja: Ry
e, w — ) B — ,,,,,, o [ ) L AN TR V] it Yoql ToTRD) u_ - .
! . ) - eouvs  craony o ety RS T T T A T ]
: U 1S (R T -
DAY ~joerd yocad
L ¢l0 e
: onid ! ,.q ] Sy 1oL
EREE T LRI ‘ ﬁ HO 1 o
4 1 , ; ~Cqy
—pet voy 4Ll vy ) .
‘. £,3c2  ucpgonoxr TWUAE Glo ¢ quet tox
o —Hany ey n._.a.fw._" STEEE G S L] 4ods . usrgac
B P on g ; * “ (2 £,V qacq ‘
. < . T MC
ALPITERE I L R . Amc,_" mfv A:C.; uﬂ.v * ,
edcip P AREEN Jo i
Qe ¢'aq, Xonun xod p \
OO . i -C s00C g do0p o
VLOFO 0D VO T . —ury 4 1Al + Wt -d a0 < ) u :
4 K . - ) [ --
WeGo Go0yad (A RRh onpy it cnptras -1vy €ug wo1h roep + oq
I AN I - . 10y quIvs
' C i - oo * ‘— M_ vo pog SRS (8 (o1 ~Lrry uoygquye 1%
! 00 A . . e ¢t < . o RS S0 X
o o ) uogsNTOL volauL o6 uoTAN oL -olodure nigte i gle 1 gt il
+ ~ R . - RSN R
: ) _ Pear el poeginod yeqciaod uoyLY . 3 1
e e cupgea —~2AO Ta g cUAD Tuog  ~ULD g —ot Yu ¢ (verevex) Ul Vo
\.. v_ h. ’ * * WO TN _ o
- I\I\lf.ll.v‘w.l|111.|lt.l»v.4\’ ||»‘i.uyl»nA>V.\\;V.f.; T N ~ Y —~ N ~
. S U0 0100 [UoEYaLe e 6 tnoeuly 107 1
uoyLuIny RO CL . . . PN
reaconivaL yroonodese, : ﬂ .
erngon gA ermton gh . T R WX T T T . S
) . . (4r-gr @) 000 Tl + : UOY Gy “
AWHNHCOv £ 0100 ﬁo....v i Q¢ ¢ UMQuD0 uojang
TROLI0S D TR ) ) HOTINTOS HHTUVATY £n04ndy T ~U0D JO Yw 9§ 08 T T
Y B
a0y L) €071 NOX v § X ¢ 4 uofqu(es Ju oy
, D ROYIOVER (VoL a0t v
FORLATIOS GETATHA2YVS H8L 1O BROTIOVEY 'IVOTI D 2
L N P, .
PYA 20A0NT IEVTNTACE : (0SS Vol 1 ¢
CRITINVEINDNOD ORY vy ._M.?.} 313 BOTY OV LYY
Q.;..,.___:_ 30N 4 .._._ JTREL G N _
o -~ et et ——_— R e e e e e i e o i+ = o i o 2 e e S Siioms oo =

RS N T

L XTANdddV _A S IR |




¢

dueops of
ailabed
forede
Slovide
(2 1onis
\

i
Dl

A
[AESENY

20

)9 ol
ol

ulion
1 nt
vinber +

93 drops

Sobhlingtae
scolusfion

(ab% hot)

Tions G seturiel

4

- 6 @l Soluticn

evaporated

rcstduq
() CL
+ K04 105
(rit=3 - 9)
¥+ 32 nl g
-

|

Htherio
CIaLY

solutlon
arabed

'),5 .‘ll

0,5 ul
. ° [
solntion  stan-
2.3 dazd
dropy salu.

Uayer's tion

Tersen v

o

shita

oo Ylow

v

precticate Lata
——— e - ,A_t,HAA,"__« ARYUR I DAAON
[f'h‘?Clhj R PR ’ Le )
RSO O S | . .

(5 6 ml)

0,5 nl
solution

2~ 3

drop:

Porstrand's
reagent
1)

whilta
preatipl-

A e o
SIS (O

nedlux 30!

e

a)nl e

o

4 nl

sclusicon

Borasri-
cr'y

reviction

U

4wl
salutio

evagory

residne
+ 12 n
viabee (

Y2 vol,

Tlue-.
Ires-
centy
V.Ve

L. .

CULITAR

ninubs) AN

0 IR R

WRATION

e

R 'LL\W

L 33'2;_3
vith lo —-Lh b il

exlrack 3 < 6 ol ekl

L

ey o
saoatalhn

ISR (W (Hu)b T

Poaolitog

MOeGHOoL,

)
1Y 11

APPLILIY 7

b oand

»

AT SOLLTECH (16 - 20 121)

n
ted

1

at_hot)

1/2 - ‘I()]. .
+0,5 nl
Ot
1485
SENNTIHd
ffnurcs-
cuncae
[3 I 2%

i1

]

]
4 nl
solution

AreRa-
fl
(
ulﬂua

y2 6l
ueihqnol
D9,
(vara)
% .
sStilva-

';‘]I.
reacilon t

A4 ml
solution
evaroratad
l [
residue +
0,5 ul
dcetbte
dnb,.leo
T 0,
Chloxotorn

t

Lleb:rmunn—

rad

v
e

Biulun violet

ot l

biictlls PO
goalion .

o cotanzanti o-
¢/ atding or cala-

ciwolle btanning)

turrning eolow
witin yil podiftea-

Lian




.... o e e e e # e = m ,i-;;
i
o
. :
e e SO PRSI e e e
CUTVE CTIOREN VD ANV R HEES QMR AR E
P vvl..w.' - 2 - - T el SRR - M-
. CU
. . -.aﬂ.« \
Aoy -
ANeA BN anY ¢ o g f. !
yovpnona S0 . |
] . . 7"
_ A A:.UH., ~r.v_\u . i \ 5
sany ol oay T v CRCEY AL ”
— . . . .
wp uajovan 130 SRR )
S : Lyt ; - e 0 R B
tjnutey bRUENLS| S0P SR SRR A1 (R AVE SR B . -
- Lomvy .o |

LY

CHYTO D TyoTng g .V., SRS AR S hAY (ng
peany o0 -
% clorn o 1Y °

1 Moo ot Y4
6 LR AL A S |

v et Clove g = G & w1 e TU ‘

...:«,;.\w it p Uy v g Toany T

\ Vi
[Riah KAATE LMY Sl . ARt CRE) RNR RSNt} — ’ 1
SOTE I W) I NI R ‘ ‘

ROYINR0N

e e e e 2 < i o s e ».

TSR e T (10 GE=0f) HOThnG VAT




(e

Pong

tic
v

(s

oo
Licoa (Materair a-
a o!
sbatiioa bebue
e
iha

('1)~unn
aLh,hL~
sooul)

vaviane

‘Lill

th»

Jee

cin

Lisaues).

W

N

Lract
clear,’

farn
Nacovhicab or
nobh

[

Luge

wla,

RN LIRS } |
U oLk
e

0 jan

P

5_

covi

[ I ool o
ZQ

R X4
-

wrsveresal
cn (ral2s
Ladan tin
a3 ,nechon
crenha
IT\.A\ )
it

HY

Y

[ S

La

<

w ra conslatence] - o

suv’

oy U

[

-

——— 5 7Y [ A
2 lQ NO(wLdEN) ] e e

“ I\ oe :' )

yow !

Jeoe

-

e o

[

w o e i =

[

v

S
. .

o R X

Fal 1\11
[CEEYE

Lear2
pab

petiuirs
“ ‘lll( Jl

- T
- Tk

Tk
(vul

3 wikh
SRR

bordaerp
n:

swabion

Voavou).

- Isolatedl on
in iniflorau-
cenpcea (Inflo-
rescoenca
Gy

2]

‘J
ot

A

velopinenb
- Caoaplei or
no“

Lhe dianqber
arber wolste-
ning

tio
rolla

for cCO-

1o

.

Gavact
of evs

floras
’..‘l,! )

- ':1.—’5
leaven

at2a

LAl

AN ERIVE

(Ulull'

tion ol

£lanazy

B
AR
o2

.

oz e
rsan

AVDPENIDTY

Z

celsation| -« Tivy Lyoe

ry organ | = Thy forz
-‘ol'v", -~ Ty canstatene

y T - Tho boan el

Lovial sochion {esliovton
TIUGL2 balvicen thy ol

Juna).
al - ke preszny oo

ghaeaco
a2nda.,

ey SERAT
n - b
~ di

11y Tenee and o
vard
o R "D H e

v hh
vl

asebow

ot

S
a1
(v

- e

'ho

e e g

Heren

Ciest )

fovn
congt 'H N
LvAn;V¢L

Loaet Loogitu.
nat nocitlon
lation bt

‘The

P AN

- on o f1 U bee
cage (Leag iy,
RICERTIANY
*
nae ool ol
IR
"

t

Loswaeabeadoe
spearmy and cnbry-
on).

'




T e, e
, |

. o
, (o8 1™y tnyo :

. (errs il SRS I E N PR S

. ~rfro ygmn ae ‘{10 piovyoa

. Aﬁ.?._; .ﬁ._.....:.ﬂw., n—q_-c , A:)‘—)— .Mw.u K ,wo_,/..#..m T

:u Toegunpod ylém,o SRR ST IR S FAVAR ST TS 2}

. CLTCD eungs | RO S ANV SRR -T2 "X 12201 J0 eanq

e caray3agrquyo redaspy: -t uo
. TLod tpageo ragarve’eagey mEREIR LA TR ey
. (uosvga ciyryterien s LA HAUTER BRI B 'oqriuge ATLL RN
. AN SRR _,_J.\..._:, ..u:»,.A .r:__v quLin 0 ©:17q
CLpse rrngote ;u ﬁaﬂ..,.\%l...::u& e equ ..Jo
cltETes ] \;, (equon 2198 ...ua;.,.::%- [ah f
s hed uo n._;u. DAy RUanyp

¢

RS D BRI HIAUES £ ‘110 a1§ .,_m . lu W eeston

(S CURARED B M T

1
- u - ~,Tl:. fJJM....)H

J~..:<_
T HRoeD 39
ST -.. son

:“Mu<~:qu

01 f...“.:.i;::. .,om:.m:,_, x50 ...”w;x.:j t3 poanprang -
o T SENARAI § R -JM. i€ 4:44 —jedfriprand T pumoxfapanuon W
i anmy e:: 110 . eareln Jo TaruoTyan oo

ﬂ ;o ol :~
Jofuayorfy 30

SLquenTea )
ISUTEREL |

- g4 ..:....._.,_V =T ur®ro - Vur saram ~£T5 127 rques ‘
S0 I B TE LGRS Fo Rty ~L3n Ffroro aog =270 vnntiin)-- =0 e i - o
! GOLDD - ‘
_ : : STy yrerepyd- . .
oo (sT¢em2A .A.Au.f.: arddn
e e e toangt EREEAT SN 1oh SYE Y Lioqirann fayao .
(rrorngeny Ufazﬁ v;vﬂs.mp‘uu.n vy o:aga.7>u:,H
1o0) pawgenase

t
Gy snquavdd LESTY 1OV,
jeJgoae ‘

' )%.JT_JDJ 7 ,q_.. . Ic \_.., IR *(one o
cINgONIe AR fyoavqs'aany
oy tedeapung o -yu eyofatro - ~TND Unyored
N “. ol ‘s1129 evons
[ ;?;. nellio fxoaa Jogi d QUOT0sVT oil—~ Jeazqrrteonsoy
QAT 1Pyt edes
o 1Rk )
Y

ﬂv Am ! -v,‘......?d,.‘a.v A,.:-./ ,.v

M iiep

I O RO A I N B

Lol




APDPENDIX 3

of the vharmaceutical products prebarad by the UNIDO

exparts in Sudan

. 1. Tea for stomach colies at children contains :

. = Floros Chamomillae - 3 gr.
= Folium Menthae - 1 gr.
~ Fructus Foeniculi - &4 gr,
«~ Pructus Coriandri - 2 gr.

Effects: Antispasmodic and inteatinal disinfectant.
Indications: The tea can be used for the treatment of stomach
and intestinal colies at children and suckers.
Side effecta: None,
Dose : To be used as 1% infusion, twice a day 50 ml
adaing some sugar., —

2, Laxative tea

contains :
a Polium Sennae Sine Resina - 10 g,

~ Tea (Folium Theae) - 10 gr.
= Anhydre sodium sulphate - 6.6 gr,
Effocta: Raxative and excitant of the large intestin.
peristaltism,

Contraindications: It is not to be used in case of intestinal
spasms, by the pregnant women and the new
bormn children.

Dose : A full spoon 200 ~ 300 ml hot water and than the pot is

coversd and aftor 30 minuts the tea is filtered,
adding sugar,

3. Antirheumatics solution

contains :

~ Essential oil oé mint - 1 gx,

(or mentolum 0.5 gr)

~ Acetic ether (Ethyl acetate)= 4 zr,

- Ethylic alcohol 95° 40 gr,

- Water =55 gr.
Effectas: Revulsive and anqlgesic,
Contrair-+-ations: Children under 2 years old should not use it
Dose : Local embrocation. .
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6.

intirheumatics and rovulsive solu+tiocn

contains:

- Capsicum tincture - 10 gr.
~ Clorophorm - 5 gr.
- Ethylic alcchol 95° = 35 gr.
-~ Water -~ 50 gr.

Effects: Revulsive and analgesic, locally, antirheumatics.
Contraindicaéions: It should not be used on irritated skin,
Administration: Local embrocations.
Capsicum tincture
contains:

= Fructus Capsici = 100 gr.

- Ethylic alcohol 70° q.s. add. 1000 gr. tincture.
Effects:

« Intermal: digestive stizulus and against the abdomiaal

. gas accumulation,

« External: Antirheumatics,
Contraindicaticns: « Intermal : Not to be used in stowmach
affections (ulcer)
Not to be applied on the
irritated sikin,
Dose: =« Internal : 10=20 drops twice a day

- Extermal : Embrocation 50% tincture and 50% water.

Eucalxgti tincture

contains:
= Folium Eucalypti « 200 gr.
- Ethylic Alcohol 70° g.s. add. 1000 gr., tincture.
Effects: Light disinfectant for lungs, stimulates bronchitis
secretion and expectoratdtion. On mucous membranes it
has a light astringent and antiseptic effects.
Indications: To be used as respiratory antiseptic in chroniec
bronchitis, dried rinofaringitis and sinusitis.
Dose : Adults : 2 gr (45 drops) on =ugar = 3 times a day

- External

(1)

, max, dose 10 gr/day.
Children: 0.2 gr/each year old x 3 times a day, on suga:
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Solntion for mounth diasinfaction

contains
= Ducalypti tincture = 80 gr.

- Phenol - 5 gr,
- Menthol - 1 gr.
- Ethylic alcochol 95° - 10 er.
- Water - 5 gr.

Effects: Antiseptic of bucal cavity., To be used in the
treatment of faringitis, laringitis and stomatitis.

Contraindications: Children should not use it,

Dose : 10 drops in a glass of water for mouth disinfection.

Daturae tincture
contains:
= Folium Dgture - 100 gr.
= Acidum hydrochlorigum dilutum - 10 gr.
- Alcohol aethylicus ~ 70° q.s. add. 1000 gr. tincture.
Effects: Sedativ s and antiseptic, it reduces secretion and
intestinal peristaltism as well as the spasms of
bronchi., It is recommended against spasms of intestina
smooth muscles, asthma, hooping=cough and epilepsy.
Contraindications: Not to be used by the pacients with consti-

pation, glaucoma and prostatism.
Dose : Adults : 0.5 ml (25 drops) on sugar 3 times a day.
Children: « under 1 year 1 drop 3 times a day

= l=2 years t 2 drops 2 times a day
3 drops 3 times a day
« 6=10 years 5 drops 4 times a day
«ll=l5 years t 10 drops 3 times a day

Maxime dose : 1.5 gr once, 3 gr., per 24 hours.

Anticougging solution

~ 3=5 7ears

*e

contains : = Ddturae tincture - 10 gr,
= Bromophorm . - 10 gr.
-~ Natrium benzoicum - 1l gr.
. = Codeine | - 0.8 gr,
or

= Cocd2inum phosphoricum = 1l gr.
- Eucalypti ¢incture - 10 gr.
= Alcohol othylicus 95° = 65 gr.
- Water - .5 8T.
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APPENDIX 38

Bfcacts : Sedative for coughing and disinfection of respirator:

Cont

Dose

10,

system. To be used against hooping cough and irritate

coughing.

raindications: Children under 3 years and patients with

cardiac and kidney serious affections should

not used it.

: Adults : 15 drops 3 times a day with tea,
10 drops 2 times a day with tea.

Sedative svrup for children

contains :

- Natricum bromatum - .1 gr.
= Calcium Bromatum - 2 T,
- Daturae tincture - 1 gr,
- Syrup - 30 gx.

- Water + preserving agent add.
Effects: Sedative and antispasmodic.

100 gr.

It allows a deep sleep,

Children with agitations, sleeplessness, infantil
asthma and convulsive coughing can use it.

Side effacts : None,

Dose : Children : 1l year = 1 tea=spoon per day

2 years ~ 1% o

3 L] - 2 L]
4 " -3 "

"




APDTNDIN I

List of Laberatory Equipm=ent Rocuired for Medicinal &

Aromatic Herbs Research Unit. National Codneil for Research

. ,n=====‘,3=====ﬂa‘:ﬂ..:ﬂﬂ.:ﬂ:ﬂ’-==--=.=8'8’.“.'8383::3:=====8=='=-=n
i No. Itenm Quantity a
a
%:::: ===nﬂ==========ﬂ===‘:====-==“==ﬂ=828===8===1==‘==’====-.’q.u

n
. b1, Apparatus for determination of esaential g
n
a oils (Lighter than water & Heavier than i 2 .
E water) g
-
1 2, | Vacuum pump assembly 1 E
' ™
u
I 3. | Digital Densimeter 1 é‘
n 20
1 4, | Digital polarimeter 1 1
] 0
1 5. | Laboratory cooler for water circulation 1 .
b 1
n n
i 6., | PH = Meter 1 :
1 1
:: :
i 7. | Mechanical stirrer (agitator) 1 :
:
1 8. | Microburettes (10 ml) 5 -
1
| :
g 9. | Burettes (25 ml) 10 g
1 3
; 1
g 10. | Laboratory centrifuge 1 :
n
-
1 11. [ Round bottom flask (100 ml) 25 i
1
E H
g l12. | Analytical balance 1 :
'S 3

Total estimated cost including
15% transporw 3 7,800.000.=




- s - APPTNDIX G

List o»f the Pilot ZFlant Eguinment

- Do 3 2
LOT LILTAcTLion &

Distillatien of Medicirnal and Aromatic Plants

—

n :====‘F====================='=8-==ﬂ=========ﬂ=====ﬂ= —3 44— 33—} i
g No.] L tem Quantity g
g SmOIIT ﬂ:ﬂ-ﬂ--ﬂﬂﬂﬂaz..-ﬂaﬂﬂﬂ.==’=ﬂ..ﬂ‘=ﬂﬂ=--ﬂﬂ.--‘ﬂﬁbﬂ.--ﬂﬂaﬂﬂﬂﬂﬂu
i }]
: 1.| Extractor (percolator); cap.: 30 1., J
5 matarial : Stainless steel 1 §
1 N
1 2. | Extractor with mechanical stirrer (agitator) i
; at atmospheric pressure; g
g
3 Cap.: l0ou 1., material : stainless steel 1 4
3 * i
1 1
: 3. Manual Filter pressg Cap.: 30 ZXg i 3
] ]
1 i
E L. | Concentrator for extracts with vacuum pump 5
1l
1 and refrigerator; Cap.: 20 1., Electrical .
g heating, material : stainless steel 1 g
1 5: |
¢ SR ']
m i
g 5. Distillator for essential oils with H
- refrigerator, florentin vessel and electric 0
2 ]
g heatingj} g
. Cap.: 100 1., material: stainless steel 1 f
1
3 i
ﬂ 6. | Receiver and sedimentation vessal for 3
n
] extraction solutions; a
E Cap.: 50 1., material ; stainless steel 1 2
]
1" — i
]
i 7.[ Pipes, Fittings and Taps. H
i 3
Total estimated cost
including 15% transport $ 37,000,000
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Project Title : "Assistance programue for %the evaluation of Hedi-
cinzl & Aromztic Flanss which could be used %o
formulate pharmzceutical preparatiocns”,

Tunds Recues=ed From Unido:

Input : $ 127,500,000
Convertinle$ 127.50C,000
Others : §

Unico Substantial 3acking Section: The Chemical Industries Sect-
iocn

Progcramme Comnonent:

Code :




1. BACXCRCUND % JUSTIFICATICI

The developnent of traditional medicine based on available
medicinal plants in develovizg countries is one of the most im-
zorsant orogrammes of UNIZC., Similar projectus have Teen designed
for severzl developizng counirizs and some of them are zalready im-
plecented. '

lanr of the developing couniries have their own systezs of
medicine, and large segmenis of their populstion still derend upon
traditional remedies. ITue 10 the increzsing demand on zedicementis
in the whole world, especizlly ir developing ccunsries, 17 1s ess-
ential $0 ssart dreduction of eswtabvlished ftrzditional remediess and
30 inclucde Jhem iz nezlth care drogrammes ixn thcse couniries,.

Sudean is amorg tke developing countries that 2zve z variety
of impertant »lants, for which there is a demand on the inlernat-
ional merket, and rich with florz that i3 a potential source of
new drugs and new diologically active substarces. The 2rocessing
of those plants into semi-finished form for export or the product-
ion of established drugs from them to meet demard within she couni-
ry, should ve promoted.

Suring November, 1979 UNIDZO organized =2 mobile urnit under
the project RP/RAF/79/005, which visited Sudan in order to collect
samples of zmedicinal and aromatic plants for quantitasive & cuali-
titetive determination of active Drinciples as well as demonst-
ration of the possibility %o prapare locally pharmaceuticzl Jre-
parations vased on these active principles in cooverztiorn with
locally available specialists. '

Medicinal & Aroma<ic Herbs Research Uni%, the Nasional Cowun-
cil for Research, Xhartoum - Sudan, was the focal Toint and %he
cenitre of activities qf the movile Unit., The resulss obizined
and the vharmaceuvtical producis prepared have zroved the DossSi~-
211ity %0 set up 2 nilot production unit to »roduce zharmaceutical
sreraraticns tased on rew materizls available in the Sudan, urder
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2.1 Develovman® Ctiecsives: The programme will lezd o She

+oglishment oF a national ex%raciicz and distillaiion Jnit
of iledicinzl % Aromatic Piants available locally.

Furthermore, Ithe extracts could ve used To Iormudiase thar-
maceutical preparations which could Te included in hezizz
care prograxmme in the coun*ry.’ -Suck efforss wculd aelp
Sudan with its expanded naticnal health programres, laprove
i+s economics arnd create employment opporiunities.

2,2 Immedizte Coiectives:

2) Trazxsfer of techrology and supply of eguigpzexnt arnd
planting maserizl, in order to *cc"lzaze ané accal-

arzta the establishment of a pharmaceutgcal indust-
ry based on medicinal planis.

) Trainizg ¢ techrical personnel.

PROJEZCT QUTEUTS

Government policy on the develomuernt of a pharmaceuti-
21 industiry based on medicinal and eromaitic plants avail-
able,

Survey of the guality and quaniity of natura. resourc-
es in this field.

Develormen% of rasearch work on zmedicinal & aromatic
plants and their utilization in the sharmaceutical induszry.

PROJZCT ACTIVITIZS:

The main activities of the project are the following

-

4,1 Training of the local personnel in the field of culti-
vation and processing of medicinal & aromatic plants
%o formulate rharmaceutical pra2parction from <hex.
UHIZ0 will orgonize a trainirg course in a country
with experience in tha field o zrocescsing of na2di-

cinal ploxnss arnd their use iz ,“e “narmac eutical
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plants

(2 experss: ore agromomist for 5 months - August %o
January; one zcnzlrst for 3 months - alter the deli-
very 0i lzab. equipment, see item 4,3; and ons %teca-
nologist for § months after the delivery cof the
vilot plant equipment and overlaped with $he anzlyss
stay period, see item 4.4.).

The equipment of Medicinel % Aromatic Herbs Zesezrch

Tni% Lzboratorizss with necessary cpnzratus zznd Dzse-
J M

Zstablishment of a pilo%t zroduction Unit by supsly of
recessary equirment £or axiraction and distillation

-

of active srinciplas from zediciral & aromaitic rlants.

T INPUTS :

Snlo

The UNZP contrivution will bve the following :

Selele’

Sele2e

Sele3e

wm

Fellowships for 4 Sudanese specialists Istimated

to be %trained in the country appointed | ©€0StS : $

oy UNIDC during 19&0C.

4 Pellowships X 2 month 15.200,C00
ternational experts for local train-

ing of the Sudanese specialists (3 >

experts during 1980/81) (6#3+6) month
X 4,300,000 67.500,000

Supply of laboratory equirpment (see 7.30C.3C0O
apperdix 2)
Supply of »ilot plant for ezxtra-

|
I
ction and distillation <f active {
|

oriaciples from zmedicinal % a2ro-

matic plants (see appendix B 1 37.000 200
!
27C 2401 S Rtir S0




™o Natiornzl Council Jor Research (fadicizal X Arc—
~a<ic Herts Researci Unit) will ocXe availasle:

z) Necessary space (rcom Or nz1l) for the sesii
up of %the pilot dlant including services (water,

e1eCSTiCity eeeesess €ECe)e
v) Loczl personrel for the laboratory work and the
operaticn and rurning of the »ilos zlan<ve.
¢) Raw materials (medicinal planis)and ingredisnts
for the preparation of pﬁarmaceuticals based on
them,
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dtextraczicn et de duistillation
des principes actiis 2T appareils

de laboratoire (Voir l'annexe VII).... 8$3.30C
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