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PREFACE

There has been a global upsurge in the use of traditional medicines in the recent time resulting in
a huge market worth billions of US dollars. There is need for Africa to reposition itself to benefit
prosperously from its stock of biodiversity. This will require scientifically organized information
on useful medicinal plants which have been found efficacious in the management of certain
aliments in the continent. Thus, African pharmacopoeia will support the development of
standard, safe, efficacious and good quality traditional medicines.

The rationale for the production of the second edition of the African Pharmacopoeia arose from
the considerable gap left since the production of the first edition in 1985 and progress made in
science and research in the area of medicinal plants. The trend in new knowledge production and
discoveries, it is becoming the focus of one of the most intense struggle in the medicinal front in
globally. It is against this backdrop, that the African Union developed a comprehensive strategy
on the review and production of the second edition by bringing together policy makers,
academia, scientists and researchers.

The African Pharmacopoeia series is an authoritative collection of standards for medicines and is
an essential reference point for everyone involved in their research, development, manufacture or
use. With regulations and legislation constantly changing, the African Pharmacopoeia serves as a
comprehensive reference document. It contains user-friendly features which bring wide-ranging
benefits to anyone manufacturing or testing pharmaceutical products. It is to be used extensively
within the pharmaceutical and chemical industries, quality control, chemical analysis, the
government and academia. The contents have been designed as reliable, comprehensive and
flexible research and reference tools. In addition to standards checking, it is equally important for
method and product testing, and raw material specification.

It is with clear purpose of intent that the development of this second edition has been marked by
remarkable dedication, resilience, purposefulness, selfless devotion and a genuine desire to
improve traditional medicine practice in the continent. Improved formulation and better
presentation of these remedies will result in increased acceptability that will facilitate usage and
integration into AU Member States’ national health systems.

I commend the efforts of the Scientific Team of the African Union, Scientific, Technical and
Research Commission (AU/STRC) for the development of the second edition of the African
Pharmacopoeia at this critical juncture that the African Union develeved the Agenda 2063 for
shared framework, inclusive growth and sustainable development and source of inspiration for
development in the next 50 years. African resources of medicinal plants and its knowledge have
played a critical role while publication of African Pharmacopoeia is a step in the right direction.
However, the bulge continuous for the experimentation of further plant species, production of
pharmaceutical drugs, clinical trials, commercialization in intra-Africa market and up take of the
drugs.
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It is our hope that my dream will become a reality that African pharmaceutical company and
other related Pan African companies will dominate our domestic market and overtake multi-
nationals from the rest of the world in their own markets.

My special thanks goes to the Member States, Regional Economic Communities (RECs) and
other International partners for their invaluable contribution in the production of the African
Pharmacopoeia series.

Dr. Nkosazana Dlamini Zuma,
The Chairperson of the African Union Commission
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Abrus precatorius L.

Family name:

Synonyms:

Common names:

African names:

Fabaceae.

(a) Abrus abrus (L.) W. Wight

(b) Glycine abrus L.

(c) Abrus cyaneus R.Vig.

(d) Abrus precatorius var. novo-guineensis Mig.

(a) Abrus seed, Crabs eye, Rosary pea, Love nut,
Jequirity (E).
(b) Pois rouge, Liane réglisse (F).

(a) Arabic: <yl o o

(b) Bambara: N/A

(c) Hausa: ldon Zakara, Cikaa-gidaa, Tandara,
Kalmunta, Damarzaya, Ta-ga-rana.

(d) Peuhl: N/A

(e) Swahili: N/A

(F) Yoruba: Otoberebe, Olorun yin-ni, Oju-ologbo, Iherenjeje, lwere-jeje, Olorun
yenghen.

Brief description of the plant:

Abrus precatorius is a slender, perennial climber that twines around trees, shrubs, and
hedges. It has no special organs of attachment. It has slender branches and a cylindrical
wrinkled stem with a smooth-textured brown bark. Leaves are glabrous with long
internodes and are alternate compound paripinnate with stipules. Each leaf is 50-100 mm
long. It bears from 20 to 24 or more leaflets, each of which is about 12-18 mm long,
oblong and obtuse. It is blunt at both ends, glabrous on top and slightly hairy below.
Flowers are small and pale violet with a short stalk, arranged in clusters. The ovary has a
marginal placentation. The fruit, which is a pod, is flat, oblong and truncate-shaped with
a sharp, deflexed beak, 30-45 x 12 mm, and silky-textured. The pod curls back when
opened to reveal pendulous seeds and contains from 3 to 5 oval-shaped seeds, about 6
mm long. They are usually bright scarlet with a smooth, glossy texture, and a black patch
on top.

Geographical distribution:

It grows in tropical and sub-tropical areas.

Parts used:

Roots, leaves and stem.

Name of drug:

Abrus root.

Definition:

Abrus root is the dried roots of Abrus precatorius L (Family, Fabaceae). It contains not
more than 1% of foreign organic matter.



Description:
Macroscopical: Abrus precatorius is a slender, perennial climber that twines around
trees, shrubs, and hedges. It has no special organs of attachment. Leaves are glabrous
with long internodes. It has a slender branch and a cylindrical wrinkled stem with a
smooth-textured brown bark. Leaves alternate compound paripinnate with stipules. Each
leaf has a midrib from 5 to 10 cm long. It bears from 20 to 24 or more leaflets, each of
which is about 1.2 to 1.8 cm long, oblong and obtuse. It is blunt at both ends, glabrous
on top and slightly hairy below. Flowers are small and pale violet in colour with a short
stalk, arranged in clusters. The ovary has a marginal placentation.

Chemical constituents:
Alkaloids, Glycyrrhizin, Abrin.

Tests for identity:
(a) Macroscopical examination of the specimen to ensure compliance with the above

descriptions.
(b) Perform the assay for glycyrrhizin under liquorice root (Glycyrhyza glabra) for Abrus
root.

Tests for purity:
(@) 99 % clean - Contains no more than 1% of foreign organic matter.
(b) Test for abrin in the seeds of Abrus

Pharmaceutical preparations:
N/A

Uses:
The root is used as a substitute for liquorice, to sweeten medicines. Leaves and stem for
cough.

Storage:
In a cool, dry, well ventilated area and in closed containers.



Acacia senegal (L.) Willd.

Family name:
Fabaceae.
Synonyms:
(a) Mimosa senegal L.
(b) Acacia verek Guill. Et Perr.
Common names:
(a) Gum Arabic tree, Senegal gum (E).
(b) Gommier; Gommier blanc; Verek;
Acacia du senegal (F).
African Names:
(c) Arabic: e feas iyl
(d) Bambara: Dibe, Patukill.
(e) Hausa: Akovia, Akoura, Dakwara, Diishee, K’ayar, Kaimin-makiyaayaa, Akkora
(F) Peuhl: Bulbi, Delbi, Patonki, Patuki.
(9) Swahili: Kikwata, Mgunga.
(h) Yoruba: N/A
Brief description of the plant:
Thorny shrub of 6 to 7 m with a grey fissured stem, straight, sometimes with
ramifications near its base, it is a somewhat large crowned shrub; thorns assembled into
three at the base of the branch of bipinnate leaves, with 2 to 6 pairs of pinules and 6 to 15
pairs of oval folioles; inflorescence in axillay clusters with perfumed white flowers;
membraneous flat cloves of 11 by 2 cm, with 7 or 8 flat and circular beige seeds.
Geographical distribution:
Sub-desert regions of Sahelian and tropical zone.
Part used:
Dried gummy exudate.
Names of drug:
Gummi Arabicum, Gum Arabic, Gumme arabique.
Definition:
Gum Arabic is the dried gummy exudate from the stem and branches of Acacia senegal
(L.) Willd. (family, Fabaceae), or of some other African species of Acacia.
Description:
Colourless, taste, bland and mucilaginous.
Macroscopical: Gum Arabic occurs in rounded or ovoid tears, of variable size, usually
about 0.5 to 2 cm, in diameter, whitish or yellowish-white; opaque from the presence of
numerous small fissures in the outer part of the tears, in consequence of these, they
easily break up into a number of small transparent angular fragments with glistening
vitreous surface, almost odourless, taste, bland and mucilaginous.
Powder: Powdered Gum Arabic is white to yellowish-white; showing under the
microscope angular particles (slight traces), no starch granules, occasional particles of
vegetable tissues, and no mucilaginous cell wall (distinction from Gum Tragacanth).




Chemical constituents:

Gum Arabic consist of a glycosidal acid of high molecular weight which has been

termed Arabic acid combined with potassium, magnesium and calcium. Gum Arabic also

contains diastase and oxidase enzyme.
Tests for identity:

(&) An aqueous solution of Gum Arabic (1 in 1) is translucent, viscous, slightly acid to
litmus paper and not glairy, and when diluted with water and allowed to stand, no
gummy deposit separates.

(b) An aqueous solution of Gum Arabic (1 in 10) is slightly leavorotatory.

(c) To an aqueous solution of Gum Arabic (1 in 5), add a few drops of solution of
hydrogen peroxide and a few drops of benzidine T.S., shake, and allow to stand; a
deep blue or greenish-blue colour is slowly formed (presence of oxidase enzyme).

(d) To 5 ml of an aqueous solution of Gum Arabic (1 in 50), add 1 ml of solution of
leadsubacetate; a flocculent white precipitate is formed.

Tests for purity:

(a) Dissolve 1 g of Gum Arabic in 10 ml of water, add 0.2 ml of lead acetate T.S. no
precipitate is formed (distinction from agar and gum tragacanth).

(b) Dissolve 1 g of Gum Arabic in 10 ml of water, boil, then cool and add 0.1 ml of N/10
lodine; no blue or brown colour is produced (absence of starch and dextrin).

(c) Dissolve 1 g of Gum Acacia in 10 ml of water, add 0.1 ml of ferric chloride T.S. no
bluish-black colour is produced (absence of tannin-bearing gums).

(d) Dissolve 5 gm of Gum Arabic in 100 ml of water in a 250 ml conical flask, add 10 ml
of dilute hydrochloric acid, and boil gently for 15 minutes, filter by suction, while
hot, through a tarred Gooch crucible, wash thoroughly with hot water, dry at 100°C,
and weigh. Not more than 0.05 g of residue is left ( insoluble residue).

(e) Gum Avrabic loses, when dried at 100°C, not more than 15 per cent of its weight.

(f) Gum Arabic leaves on ignition, not more than 5 per cent of ash,; acid-insoluble ash,
not more than 0.05 per cent.

(@) 1 g Gum Arabic is almost completely soluble in 2 ml of water. It is insoluble in
alcohol (96 per cent).

(h) It is incompatible in alcohol, acids (unless well diluted), borax, ferric salts, calomel,
lead subacetate, and preparations containing guaiacum resin.

Pharmaceutical preparations:

N/A
Uses:

Suspending and emulsifying agent, emollient, adhesive in tablets and pills manufacture.
Storage:

In well-closed containers.



Family name:

Synonyms:

Common names:

Acacia seyal Delile

Fabaceae.

(a) Acacia flava var. seyal (Delile) Roberty.
(b) Acacia hockii De Wild.

(c) Acacia stenocarpa Hochst. ex A. Rich.
(d) Vachellia seyal (Delile) P.J.H.Hurter.
(e) Acacia fistula Schweinf.

Gum Arabic, Shittim wood, Talh, Whistling §
thorn, White thorn, White whistling thorn, |
White-galled acacia (E).

African names:

(a) Arabic: Juudl 5 Juudl Jasdll

(b) Bambara: N/A

(c) Hausa: Dushe kerafi, Dumshishe, Dumshe, Dundushe, Dussa, Erafi, Irahi, Jan k’aya,
jimshi, Jushi, Gishishiya.

(d) Peuhl: Boulbi.

(e) Swahili: Mgunga.

(F) Yoruba: N/A

Brief description of the plant:

Acacia seyal Delile is a small to medium-sized tree, growing to 17 m tall and 60 cm in
diameter at breast height; crown is umbrella shaped, resembling that of A. tortilis. A
characteristic feature of the tree is its rust-coloured powdery bark; A. seyal var. fistula
has whitish bark. Large, straight spines occur on the branches, and smaller, curved thorns
are present near the tips of the branches. Leaves bipinnate, dark green, 4-12 pairs of
pinnae, 10-12 pairs of leaflets each 1-2 x 4-12 mm. Flowers clustered in shining, yellow,
globose heads, 1.5 cm diameter, on stems 3 cm long. Pods 10-15 x 1 cm, slightly curved,
light brown when mature and indehiscent, containing 6-10 seeds. Seeds are elliptic (5-6 x
2.5-3.5 mm ), olive-brown branches. The generic name ‘acacia’ comes from the Greek
word ‘akis’, meaning ‘point’ or ‘barb’.

Geographical distribution:

Widespread in the drier parts of tropical Africa.

Part used:

Gum.

Name of drugs:

Acacia seyal, gum

Definition:

Acacia seyal gum also known as Gum Arabic, is a natural gum harvested from the
exterior of Acacia trees (Family, Fabaceae) in the form of dry, hard nodules up to 50 mm
in diameter, and ranging from almost colourless to brown.



Description:
Macroscopical: Tree 3-12 m tall, crown flat-topped; bark powdery, white to greenish-
yellow or orange-red; sparsely branched, the branches horizontal or ascending; young
branchlets with sparse hairs or almost glabrous, with numerous reddish sessile glands;
epidermis of twigs becoming reddish and shed annually; leaves often with a large gland
on petiole and between the top 1-2 pairs of pinnae; stipules spinescent, up to 8 cm long,
ant-galls present or absent; pinnae usually 3—7 pairs, the leaflets in 11-20 pairs, 3-8 cm
long, 0.75-1 mm wide, sparingly ciliolate or glabrous; lateral veins invisible beneath;
flowers bright yellow, in axillary, pedunculate heads 10-13 mm across, borne on terminal
or short lateral shoots of current season; involucel in lower half of peduncle 2-4 mm
long; apex of bracteoles rounded to elliptic, sometimes pointed; calyx 2-2.5 mm long,
puberulous in upper part; corolla 3.5-4 mm long, glabrous outside; pods 7-20 cm long,
0.5-0.9 cm in diameter, dehiscent, falcate, constricted between seeds, glabrous except for
sessile glands, 6-9-seeded; seeds elliptic, 7-9 mm long, 4.5-5 mm wide, compressed,
minutely wrinkled, olive-brown to olive; areole 5-6 mm long, 2.5-3.5 mm wide.

Chemical constituents:
This species has been reported to contain the gum and 18-20% tannin.

Tests for identity:

(a) Acacia occurs as yellowish-white, yellow or pale amber, sometimes with a pinkish
tint, friable, opaque, spheroidal, oval or reniform pieces (tears) of a diameter from
about 1 cm to 3 cm, frequently with a cracked surface, easily broken into irregular,
whitish or slightly yellowish angular fragments with conchoidal fracture and a glassy
and transparent appearance. In the centre of an unbroken tear there is sometimes a
small cavity.

(b) Reduce to a powder (355). The powder is white or yellowish-white. Examine under a
microscope using glycerol R (50 per cent VV/V). The powder presents angular, irregular,
colourless, transparent fragments. Only traces of starch or vegetable tissues are visible.
No stratified membrane is apparent.

(c) Examine the chromatograms obtained in the test for glucose and fructose. The
chromatogram obtained with the test solution shows three zones due to galactose,
arabinose and rhamnose. No other important zones are visible, particularly in the upper
part of the chromatogram.

(d) Dissolve 1 g of the powdered drug (355) in 2 ml of water R by stirring frequently for 2 h.
Add 2 ml of alcohol R. After shaking, a white, gelatinous mucilage is formed which
becomes fluid on adding 10 ml of water.

Tests for purity:
Loss on drying: Not more than 15% (105°, 5 h) for granular and not more than 10%
(105°, 4 h) for spray dried material. Unground samples should be
powdered to pass through a No. 40 sieve and mixed well before

weighing.
Total ash: Not more than 4%.
Acid-insoluble ash: Not more than 0.5%.
Acid-insoluble: Not more than 1%.



Starch or dextrin: Boil a 1 in 50 solution of the sample, cool and add a few drops of
lodine T.S. No bluish or reddish colour should be produced.

Tannin-bearing gums: To 10 ml of a 1 in 50 solution of the sample, add about 0.1 ml of
ferric chloride TS. No blackish colouration or blackish precipitate
should be formed.

Microbiological Salmonella spp.: Negative per test.
criteria:
E. coli: Negativein1g
Lead: Not more than 2 mg/kg
Pharmaceutical preparations:
N/A
Uses:

Gum Arabic is used as thickener, suspender, emulsifier, stabilizer, flavour carrier, binder
and encapsulating material. In addition, it is used in confectionaries, food, beverages,
pharmaceuticals and chemical industries.

Storage:
Moisture content for storage should be 4.5-9%. In well closed containers.



Achyranthes aspera L.

Family name:
Amaranthaceae.
Synonyms:
(a) Achyranthes argentea Lam.;
(b) Achyranthes aspera obtusifolia (Lam.) Griseb.;
(c) Achyranthes aspera var. indica L.
(d) Achyranthes indica (L.) Mill.
Common names:
Devil's horsewhip, Prickly-chaff flower, Burweed (E).
African names:
(a) Arabic: N/A
(b) Bambara: Sien doro nani.
k’adangaruu.
(d) Peuhl: N/A
(e) Swahili: Panga za wayuka.
(F) Yoruba: Aboro.
Brief description of the plant:
A perennial stiff erect herb 0.2-2m high, growing up to 1000m height. Stems are square,
leaves elliptic ovate or broadly rhoambate, 5-22m long, 2-5cm broad and adpressed
pubescent. The inflorences are 8-30cm long with many single white or red flowers, 3-
7mm wide. Flowering time is in summer.
Geographical distribution:
It is found in the south east of Africa: Kenya, Tanzania and Uganda.
Part used:
The whole plant.
Name of drug:
Achyranthes herb.
Definition:
Achyranthes herb is the dried leaf, stem and roots of Achyranthes aspera L. (family,
Amaranthaceae).
Description:
Macroscopical: Achyranthes aspera is an erect or spreading perennial herb which can
grow up to 2 m tall. Its stems become woody at the base. Its short-stalked leaves (dark
green above and paler below) are opposite, simple and egg-shaped with broad end at base
(ovate) up to 10 cm long by 8 cm wide, densely to sparsely hairy (pubescent) tapering to
a point at both ends and shortly stalked.

The small greenish-white flowers form narrow, elongated terminal spikes up to 60 cm
long. As the flowers age, they bend downwards and become pressed closely against the
stem. The bracts surrounding the flowers in the fruiting stage have sharp, pointed tips


http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/glossary.htm#erect
http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/glossary.htm#perennial
http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/glossary.htm#herb
http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/glossary.htm#ovate
http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/glossary.htm#pubescent
http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/glossary.htm#elongated
http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/glossary.htm#terminal
http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/glossary.htm#spikes
http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/glossary.htm#bracts

making the heads spiny to the touch. The sharp-pointed fruits are orange to reddish
purple or straw-brown capsules.

Chemical constituents:
The plant contains triterpenoid saponins possessing oleanolic acid as aglycone, as major
chemical constituents. Other constituents of the plant are ecdysterone, long chain alcohol,
penta triacontanol, cyclohexyl heptacosan, 16-hydroxyl 26-methyl heptacosan-2one,
dihydroxy hen-pentacontan-4one. It also contains a water soluble base, betaine.

Tests for identity:
(a) Macroscopical examination of the specimen to ensure compliance with the above

descriptions.
(b) Shake the powdered herb with water. A foam which does not disappear on heating is
produced.

Tests for purity:
N/A

Pharmaceutical preparations:
N/A

Uses:
Antispasmodic.

Storage:
Store in sealed containers in a cool & dry place. Protect from light, moisture and pest
infestation.


http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/glossary.htm#spiny
http://keys.lucidcentral.org/keys/v3/eafrinet/weeds/key/weeds/Media/Html/glossary.htm#capsules

Adansonia digitata L.

Family name:
Bombacaceae

Synonyms:
Adnsonia sphaerocarpa A. Chev.

Common names:
Baobab, Cream of Tartar tree, Monkey-bread tree,
Lemonade tree (E). Baobab (F).

African names:
(a) Arabic: sl sals
(b) Bambara: Sira, Siti, Sito, Zira
(c) Hausa: Kuka, Kuukaa, Kumbali duku, Bambu,

Kulambali, Kwame Kubali, , Bakko, Kwame
kubali,

(d) Peuhl: Boki, Boy, Boio, Boki
(e) Swahili: N/A
(F) Yoruba: Ose

Brief description of the plant:
A massive, deciduous tree with a trunk that can grow to an immense girth. The bark is
smooth.
The African baobab is one of the plant kingdom's strangest trees. It is not particularly tall,
growing (up to 25 m tall and usually less) but the trunk is massive: as much as 11 m in
diameter and shaped like a bottle. It is a deciduous tree, losing its leaves in the dry
season.

Geographical distribution:
Adansonia digitata is widespread in the drier parts of tropical and southern Africa, from
Mauritania in the northwest to Sudan in the northeast, and south to South Africa. It is also
found in the Arabian Peninsula.

Parts used:
Fruit pulp, leaves.

Name of drug:
Baobab fruit pulp.

Definition:
Baobab fruit pulp is the cold-pressed unrefined fruit juice or pulp of the fruit of
Adansonia digitata L. Family, Bombacaeae collected when it has fallen to the ground. It
gives out a mild and nutty aroma and a golden liquid.

Description:
Macroscopical:
Leaves: Borne at the ends of branches, leaves are usually divided into 5-7 leaflets
attached to a central point.
Flowers: Large (up to 20 cm in diameter), white and pendent on long stalks. Each flower
has five free petals and many stamens (male parts).
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Fruit: More or less cylindrical and up to 35 cm long and 13 cm wide. Each fruit is filled
with mealy pulp containing many small, dark brown seeds, each about 1 cm long and
wide. The seeds have a reddish-black seed coat.
Microscopical: Fruit shell composed of numerous lignified stone cells, heavily pitted
vessels and lignified sclerenchymatous fibres. Pulp consists almost entirely of large
unlignified polygonal or irregular beaked pyrenchmatous cells containing numerous
simple or compound , angular or spherical large starch grains with distinct striations and
hila. Seed, with the brownish hard testa is composed of numerous stone cells and small
vessel members; the white kernel consists of soft parenchymatous cells, numerous oil
cells and a few unlignified fibres with pitted walls; crystalloids of numerous aleurone
grains are present in some cells.
Powder: Xylem vessels with pitted walls, numerous lignified stone cells staining red
with phloroglucinol and Hydrochloric acid, lignified sclerenchymatous fibres, plenty of
large-sized starch grains staining blue-black with iodine solution; aleurone grains are
seen numerous, there are parenchymatous cells in the field.

Chemical constituents:
Baobab fruit pulp contains moisture, protein , fat, fiber , sugars , pectin, as galacturonic
acid, and ascorbic acid , calcium, phosphorus and iron.

Tests for identity
(a) Macroscopical and microscopical examination to confirm compliance with the above

descriptions.
(b) Thin-layer chromatography to confirm the presence of reducing sugars, galacturonic
acid and ascorbic acid

Tests for purity:
Baobab fruit pulp contains moisture 6.7 per cent. and, on a dry basis, protein 2.6; fat 0.2;
fiber 5.7; ash 5.3; total soluble solids 79.3; alcohol-insoluble solids 57.3; total sugars
23.2; reducing sugars 18.9; pectin, as galacturonic acid, 56.2 per cent. and, in mg/100 g,
ascorbic acid 300, calcium 655, phosphorus 51 and iron 9. The pectin is mainly water-
soluble and of poorer quality than commercial pectin.

Pharmaceutical preparations:

N/A
Uses:
Foodstuff, medicine. Leaves and fruit pulp rich in micronutrients for supplementation.
Storage:
Store in a cool, dry, ventilated place protected from light. Refrigeration storage
recommended.
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Agave sisalana Perrine

Family name:
Agavaceae

Synonyms:
(a) Agave amaniensis Trel. & Nowell
(b) Agave rigida Mill.;
(c) Agave rigida var. sisalana (Perrine) Engelm
(d) Agave segurae D.Guillot & P.Van der Meer
(e) Agave sisalana var. armata Trel.
() Agave sisalana f. armata (Trel.) Trel

Common name:
Sisal, Sisal hemp (E). Sisal (F).

African names:
(@) Arabic: <l
(b) Bambara: Tangbeka, Tangeka
(c) Hausa:  Axomyis, Zabuwa
(d) Peuhl: N/A
(e) Swahili: Katani, Mkonge, Mkatani, Mkatani Mkonge
(f) Yoruba: N/A

Brief description of the plant:
Perennial plant with short stem, numerous leaves (in rosette) which are thick, fleshy,
thorny and which can reach 2 m in height and 15 cm in width; inflorescence in panicles at
the apex of a hardy and long central stem of 3 to 8 m; greenish-yellow flowers which
rarely develop into capsular fruits and into seeds, but produce a lot of plantlets that ensure
the fast propagation.

Geographical distribution:
Sisal can be cultivated in the whole of tropical zone of Africa.

Part used:
Leaf or leaf waste (sludge), stripped from the leaves during the removal of the fibers.

Name of drug:
Sisal. Sisal waste. Sludge.

Definition:
Sisal is the fresh leaf or the waste (sludge) from the leaf of Agave sisalana Perrine.
(family Agavaceae). Sludge is the juice of the leaf concentrate, which is allowed to
ferment for several days, then steamed at high pressure to complete the hydrolysis and
liberation of hecogenin, by filtration and drying. Sludge contains not less than 2 per cent
w/w hecogenin.

Description:
Macroscopical: Rosettes to 2 m tall, with a short trunk. Leaves 9-130 x 9-12 cm;
margins minutely toothed when young, toothless in mature leaves; terminal spine 2-2.5
cm long, dark brown. Inflorescence a 5-7 m tall panicle, producing bulbils after
flowering. Flowers 5-6.5 cm long, greenish-yellow; perianth-tube 15-18 mm long; sepals
17-18 mm long, equal, hooded at apex. Filaments 50-60 mm long. It has no odour but
slightly bitter mucilagenous taste.
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Microscopical: Transverse section of the leaves show an epidermis surrounding a ground
tissue with scattered fibrovascular bundles in the ground tissue.
Powder: Several groups of fibers, long, lignified; spiral, annular and pitted vessels;
epidermal tissue.
Chemical constituents:
Steroidal sapogenins e.g.: hecogenin, sisalagenin, tigogenin, neotigogenin, etc., also
mucilage, pectins and reducing sugars.
Tests for identity:
(a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the descriptions given above.
(b) Shake powdered leaf with water, it foams and the foam persists on boiling.
(c) Water extract of the leaf reacts positively to blood haemolysis test foe saponins
(d) Boil powdered sisal with dilute hydrochloric acid to hydrolyse the saponin. Extract
the sapogenin from the hydrolysate with chloroform. Concentrate the chloroform
extract and use to test for the presence of hecogenin by thin-layer co-chromatography.
Tests for purity:
Moisture: Not more than 83 per cent (fresh leaf)
Ash: Not more than 14.3 per cent.
Acid-insoluble ash: Not more than 14.3 per cent.
Water —soluble ash: Not less than 90.1 per cent.
Alcohol-soluble extractive Not less than 13 per cent. (coarse powder)
Water-soluble extractive: Not less than 6.7 per cent. (coarse powder)
Assay:
N/A
Storage:
In well-closed containers, protected from light.
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Albizia ferruginea (Guill. & Perr.) Benth.

Family name:
Fabaceae.

Synonym:
Albizia angolensis Welw. ex Oliv.

Common names:
Albizia.

African names:
(a) Arabic: N/A
(b) Bambara: N/A
(c) Hausa: Tsin, Tsiyar-kurmii
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: Ayinre-langara, Ayinre-ogo, Ayinre-semise, Semi-solose, Ayinreta.

Brief description of the plant:
A tall tree found scattered in the moist semi-deciduous high forest, less common in
secondary forest. Large spreading tree with low, fat buttresses; bark rough and scaly,
thick; slash fibrous, yellow-orange contoured with brown gritty streaks, exuding red-
gummy exudates; sapwood with ripple marks. Leaflets very hairy with long ginger hairs,
especially around the petiole; glands on rachises pinkish. Ripe pods dry, yellow, thin-
papery. Look for the crater-like glands on petiole and rachises.

Geographical distribution:
Widespread, occurring from Senegal east to Uganda and south to northern Angola.

Part used:
Stem bark. Root bark.

Name of drug:
Albizia bark.

Definition:
Albizia bark is the dried stem bark or root bark of Albizia ferruginea (Guill. & Perr.)
Benth. (family, Fabaceae).

Description:
Macroscopical: Large deciduous tree up to 45(-50) m tall; bole branchless for up to 22(—
30) m, straight and cylindrical, up to 100(—130) cm in diameter, without buttresses or
sometimes with small, thick buttresses up to 1.5 m high; bark yellowish brown to dark
grey, rough and scaly, inner bark fibrous, yellowish to orange-brown, with darker stripes
and clear or honey-coloured gum; crown dome-shaped, heavily branched, with fairly
spreading branches; young branches densely rusty hairy. Leaves alternate, bipinnately
compound with 3—7 pairs of pinnae; stipules awl-shaped, caduceus; petiole (2—)3-4.5(-6)
cm long, at the middle of upper side with a sessile gland, rachis (2-)4-15 cm long, rusty
hairy; leaflets in 6-14(—20) pairs per pinna, sessile, elliptical to oblong, slightly oblique,
1-2.5 cm x 0.5-1 cm, rounded at apex, densely pubescent below. Inflorescence an
axillary head on (2-)5-10 cm long peduncle. Flowers bisexual, regular, 5-merous, white
to yellow, subtended by up to 7 mm long bracteoles; pedicel up to 3 mm long; calyx 3-6
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mm long, with long tube and short lobes, densely rusty pubescent outside; corolla 9-13
mm long, with ¢c. 6 mm long tube, rusty pubescent outside; stamens numerous, 3-5.5 cm
long, united into a tube in lower half; ovary superior, c. 3 mm long, gradually tapering
into an up to 3 cm long style. Fruit an oblong, flat pod 15-24 cm x 3-5 cm, glabrous,
transversely veined, yellowish brown when ripe, opening with 2 papery valves, c. 10-
seeded. Seeds flattened globose to ellipsoid, 7-10 mm x 4.5-8 mm. Seedling with epigeal
germination; hypocotyl 4-6 cm long, epicotyl 1-2.5 cm long; cotyledons c. 1 cm long,
thick and fleshy, rounded, early caduceus; first 2 leaves opposite, one pinnately
compound and the other bipinnately compound.
Microscopy: Wood, Growth rings: (1: growth ring boundaries distinct); (2: growth ring
boundaries indistinct or absent). Vessels: 5: wood diffuse-porous; 13: simple perforation
plates; 22: intervessel pits alternate; (23: shape of alternate pits polygonal); 26:
intervessel pits medium (7-10 um); 29: vestured pits; 30: vessel-ray pits with distinct
borders; similar to intervessel pits in size and shape throughout the ray cell; 43: mean
tangential diameter of vessel lumina > 200 pum; 46: < 5 vessels per square millimeter; (47:
5-20 vessels per square millimeter); 58: gums and other deposits in heartwood vessels.
Tracheids and fibres: 61: fibres with simple to minutely bordered pits; 65: septate fibres
present; 69: fibres thin- to thick-walled. Axial parenchyma: 79: axial parenchyma
vasicentric; 80: axial parenchyma aliform; 81: axial parenchyma lozenge-aliform; 83:
axial parenchyma confluent; 91: two cells per parenchyma strand; 92: four (3—4) cells per
parenchyma strand. Rays: (97: ray width 1-3 cells); (98: larger rays commonly 4- to 10-
seriate); 104: all ray cells procumbent; 115: 4-12 rays per mm. Mineral inclusions: 136:
prismatic crystals present; 142: prismatic crystals in chambered axial parenchyma cells.
Chemical constituents:
The phytochemical screening of the aqueous methanol leaf extract of Albizia ferruginea
revealed the presence of alkaloid, anthraquinones, carbohydrates, cardiac glycosides,
flavonoid, saponin, tannin and terpenes. The bark from roots and bole contains high
amounts of saponins, and the root bark also alkaloids. The content of protein in the leaves
was 38%, and that of crude fiber 41%, both of which are comparatively high. In another
test the crude protein content was only about 25%, while the leaves had a C/N ratio of
11.4, a lignin/N ratio of 10.3 and a polyphenol/N ratio of 0.82, indicating that the leaf
litter is slow to decompose.
Tests for identity
The heartwood is yellowish brown to reddish brown, with a golden or occasionally purplish
shine, and distinctly demarcated from the 3-7 cm wide pale yellow to pinkish brown
sapwood.
a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the description given above.
b) Shake the powdered root or stem bark with water and warm. The foam produced
increases but does not decrease indicating the presence of saponins
c) Treat an aqueous acid extract with the alkoidal reagents (Wagner’s, Dragendorft’s), a
positive reaction is obtained in each case.
Tests for purity:
N/A
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Pharmaceutical preparations:

N/A
Uses:

Dysentery, bronchial affections and pain caused by fevers, vermifuge, jaundice.
Storage:

In a cool dry place.
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Alchornea cordifolia Mull.Arg.

Family name:
Euphorbiaceae.

Synonyms:
(a) Alchornea cordifolia (Schumach. & Thonn.) Mill.Arg.
(b) Schousboea cordifolia Schumach. & Thonn.

Common names:
Christmas bush (E) Arbe de djeman (F).

African names:
(a) Arabic: N/A
(b) Bambara: Ko gira.
(c) Hausa: Bambamie, Bambana, Bambani.
(d) Peuhl: Holata, Bulora.
(e) Swahili: N/A
(f) Yoruba: Ewe-ifa, Ipa, Eepa, Esin-yin, Siin,Uhen-en,

Essinrin, Omusen-en, Usen-en.

Brief description of the plant:
Very common, sun-loving shrub or small tree of wet situations, common in secondary
bush, sometimes climbing. Leaf with distinct glands at the base of the lamina.

Geographical distribution:
Distributed throughout tropical Africa.

Part used:
Leaves.

Name of drug:
Christmas bush leaf.

Definition:
Christmas bush leaf is the fresh or dried leaf of Alchornea cordifolia Mull.Arg. (family,
Euphorbiaceae).

Description:
Macroscopical: Alchornea is pantropical and comprises about 60 species of which 6
occur in tropical Africa. Straggling, laxly branched, evergreen dioecious shrub or small
tree up to 8 m tall; young shoots erect, later becoming horizontal, hollow, glabrous.
Leaves alternate, simple; stipules triangular, ¢. 1.5 mm long, acute, soon falling; petiole
(3-)5-15 cm long; blade ovate to elliptical-ovate, (5-)10-25 cm x (3-)7-15 cm, base
cordate, with basal lobes slightly auriculate and overlapping, apex acute to acuminate,
margins toothed, shortly hairy when young, later almost glabrous, 3-5-veined at the base
with 4 glandular patches in the angles of the veins. Male inflorescence an axillary panicle
up to 30(-45) cm long, sparingly hairy, bracts minute; female inflorescence an axillary
spike or lax panicle up to 30(-45) cm long, 1-several together, bracts broadly triangular-
ovate, ¢c. 1 mm long, acuminate. Flowers unisexual, sessile; male flowers with 2 cup-
shaped sepals, petals absent, stamens 8, the united filaments forming a basal plate; female
flowers with 2-4-lobed calyx, lobes obtuse, hairy, petals absent, ovary superior, conical,
c. 2 mm x 2 mm, smooth, densely silky hairy, styles 2-3, 1-2 cm long, free or fused at
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base, dark red. Fruit a 2-lobed capsule ¢. 1.5 cm x 1.5 cm, lobes somewhat compressed,
smooth, shortly hairy, green to red, 2-seeded. Seeds ovoid-ellipsoid, ¢c. 6 mm long,
smooth, bright red.

Microscopical: Surface view shows stellate trichomes with unicellular arms and
unicellular clothing trichomes; warty epidermal cells, anisocytic stomata on lower
surface. Transverse section shows a dorsiventral leaf arrangement; palisade layer 2-celled
with numerous rosette calcium oxalate crystals; mesophyll cells abound in the
collenchymas tissue of the midrib region in both upper and lower surfaces, also spongy
mesophyll with rosette crystals; vascular bundle bicolateral, bounded by shield-shaped
lignified pericyclic fibres; xylem elements lignified

Powder:  Colour green; odourless; taste slightly bitter; numerous lignified reticulate
xylem vessels and fibres; clothing unicellular and stellate trichomes with lignified bases;
anisocytic stomata, prismatic and rosette crystals of calcium oxalate; veins with sheaths,
prismatic crystals.

Chemical constituents:

The leaves, roots and stem bark contain terpenoids, steroid glycosides, flavonoids ( 2—
3%), tannins (about 10%), saponins, carbohydrates and the imidazopyrimidine alkaloids
alchorneine, alchornidine and several guanidine alkaloids. The leaves also contain a
range of hydroxybenzoic acids: gallic acid and its ethyl ester, gentisic acid, anthranilic
acid (vitamin L1) and protocatechuic acid, and also ellagic acid (alizarine yellow). A Cyo-
homologue of vernolic acid, named alchornoic acid, is present in the seed oil.

Tests for identity

(a) Macroscopical and microscopical examination to ensure the specimen complies with
the above descriptions.

(b) Microchemical tests to confirm the presence of flavonoids and alkaloids.

(c) Carry out thin-layer chromatographic test to confirm the presence of flavonoids and
alchorneine by co-chromatography.

Tests for purity:

Moisture: Not more than 4.8 per cent for dry leaf.

Ash: 5.6 per cent.

Water soluble extractives: not less than 22.8 per cent.
Alchohol (70%) soluble extractives: Not less than 22 per cent.

Pharmaceutical preparations:

Uses:

N/A

Fever, rheumatism, anti-microbials, diuretic, purgative, toothache, cough, sore,
gonorrhea, insomnia.

Storage:

Store in a cold dry place.
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Allium sativum L.

Family name:
Alliaceae
Synonym:
(@) Porvium sativum, Rchb.
(b) Porrum ophioscorodon (Link) Rchb.
(c) Porrum sativum (L.) Rchb.,
(d) Allium arenarium Sadler ex Rchb.
(e) Allium controversum Schrad. ex Willd
() Allium longicuspis Regel
(9) Allium ophioscorodon Link
(h) Allium pekinense Prokh.
Common names:
(@) Common garlic, Garlic (E).
(b) Ail commun, Ail, Thériaque des pauvres (F).
African names:
(a) Arabic: a5l
(b) Bambara: Layi, Tume
(c) Hausa: Gabaruwa, Tafanuwa, Tafarnuuwaa, Tafaranoa
(d) Peuhl: N/A
(e) Swahili: Kitunguu-sumu, Kitungu saumu
(f) Yoruba: Ayuu
Brief description of the plant:
Herbaceous plant with coated bulb consisting of some ten pods enclosed in a common
papery sheath; flat and smooth leaves, whitish or greenish umbellate flowers frequently
replaced by bulblets.
Geographical distribution:
Garlic is indigenous to Asia but is cultivated all over Africa.
Part used:
The bulbs.
Names of drug:
Bulbus Allii, Garlic, Ail. Bulbus Allii Sativi.
Definition:
Garlic consists of the fresh or dry bulbs of Allium sativum L. (family, Alliaceae).
Description:
Macroscopical: The mature garlic bulb consists of several outer layers of thin sheathing
protective leaves which surround inner sheath. The latter enclose the swollen storage
leaves called "cloves". A typical garlic bulb possesses a dozen of sterile sheathing leaves,
within these are 6-8 cloves bearing buds with a total number of 10-20 cloves; also it
possesses 20-40 well-developed but short and embedded roots. Cloves of the bulb are
quite asymmetric in shape, but those near the centre are symmetric. It has a strong
aromatic alliaceous odour and alliaceous acrid taste.
Microscopical: The protective leaf contains an epidermis enclosing a mesophyll free
from chlorophyll. The outer epidermis consists of lignified sclereid cells of thick pitted
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walls, elongated, covered with thin cuticle, long fibres up to 500 p long and 30 p wide.
The cortical cells are thick-walled, non-lignified, tend to collapse on maturity,
isodiametric and contain purple pigments. The vascular bundles consist of lignified spiral
and annular vessels.

The storage leaves show an outer epidermis of thin, delicate cells of variable shape,
somewhat arranged in irregular rows; of 60 u long, 30 p wide. Stomata are present on the
outer epidermis only at the extreme tip near the base of the foliage leaves.

The mesophyll consists of swollen storage parenchyma cell filled with fine granular
reserve material. Scattered in the cortex are about 20 laticiferous tubes of 500 to 1000 u
in length. Two series of vascular bundles are arranged in the mesophyll consisting of
narrow lignified spiral and annular vessels.

Powder: Powdered garlic is pale buff to greyish or purplish white in colour, with
characteristic aromatic alliaceous odour and taste. It is characterized by the presence of
sclereids of the epidermis of protective leaves, thin epidermis of storage cells, latex tubes,
swollen parenchyma cells with granular contents, lignified narrow spiral and annular
vessels.

Chemical constituents:

Garlic contains diallylbisulphide, diallyltrisulphide and diallylpolysulphides. Other
constituents include vitamins A, B, C (0.9 mg of Ascorbic acid/g) and D, a reserve
carbohydrate sistrin and a basic principle Alliin from which the diallylsulphides are
derived by enzymatic cleavage.

Garlic also contains a saponin, 10 per cent of a white, water-soluble and sweet
tuberoholoside; 0.41 per cent of phosphorus; some hydrocyanic acid as well as some
enzymes.

Test for identity:

(a) Carry out the carius halogen test for Sulphur compounds
(b) Also carry out the TLC analysis to determine the presence of Alliin as described in
Wagner et al. (1984), Drug Analysis, Berlin, SpringerVerlag, 253-257.

Tests for purity:

Uses:

(a) Moisture: Not more than 7 per cent.

(b) Ash: Not more than 5.0 per cent.

(c) Acid-insoluble ash: Not more than 1.0 per cent.

(d) Water-soluble extractive: Not less than 5.0 per cent.

(e) Alcohol-soluble extractive: Not less than 4.0 per cent.

(f) Carry out qualitative and quantitative assay for sulfur constituents (alliin, allicin etc.)
I.  content by means of high-performance liquid chromatography or gas
ii.  chromatography—mass spectroscopy methods

Antimicrobial, dietetic, flavouring agent, anthelmintic, antihypertensive, colon cancer
chemoprevention.

Storage:

In well-closed containers, protected from light.
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Aloe ferox Miller
Aloe vera L.

Family name:
Xanthorrhoeaceae
Synonyms:
(a) Aloe ferox Miller
A. horrid Haw.,
A. perfoliata Thunberg.,
A. pseudoferox Salm. Dyck,
A. socotrina Masson.,
A. supralaevis Haw.,
Pachydendron ferox Humb.
Bonplc.
P. supralaeve Haw.
(b) Aloe vera L.
A. barbadensis Mill.
A. chinensis Bak.,
A. elongata Murray,
. indica Royle
officinalis Forsk.,
perfoliata L.,
rubescens DC,
vulgaris Lamk.
vera L. var littoralis Konig ex Bak.,
vera L. var. chinensis Berger,

x>

Common names:
(@) Aloes foroce (F). Cape Aloe, Bitter Aloe (E) Aloe ferox Mill.
(b) Aloes vulgaire (F). Aloe (E). Aloe vera L.

African names:
(@) Arabic: _luall
(b) Bambara: Sogobahu, Sogoba Ku = A. buettneri
(c) Hausa: Tinya, Zabuwa, Zaabuwaa
(d) Peuhl: N/A
(e) Swabhili: Shubiri, Za'bila,
(f) Yoruba: Eti erin, Eti-erin oyinbo, Alon-erin

Brief description of the plant:
Aloe ferox is a shrub with a single stem of 10 to 15 cm in diameter and 3 to 4 m in height,
crowned by a large rosette of numerous leaves which are sea milkwort green, oval-
lanceolate, of 40 to 60 cm by 10 to 12 cm, thorny on the ridge and the edges.
Inflorescence in cluster of about 60 cm in height, simple or with ramifications; flowers
with perianth of 2,5 cm tinged with yellow and purplish-blue, striped with red and green.
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Aloe vera is nearly stemless with inflorescence in cluster pressed close to a stem of 50
cm, small yellow flowers of 20 to 25 mm .

Geographical distribution:
Subtropical Africa.

Part used:
Solidified juice.

Names of drug:
Aloe, Aloes (E). Aloes (F).

Definition:
Aloe is the solid residue obtained by evaporating the liquid which drains from the cut
leaves of Aloe ferox Miller (family, Xanthorrhoeaceae) and its hybrids, known in
commerce as Cape Aloes, or of A. vera L. (family, Xanthorrhoeaceae) known in
commerce as Curacao Aloes, or of A. perryi Baker (family, Xanthorrhoeaceae), known in
commerce as Socotrine Aloes or Zanzibar Aloes. It has a characteristic and disagreeable
taste, bitter or faintly sour.

Description:
Macroscopical: Cape aloes occurs in dark brown or greenish-brown glassy masses, often
covered with a yellowish powder; in thin fragments. It is transparent and exhibits a
yellowish reddish-brown or greenish tinge; fracture, smooth, even, and glassy; odour,
characteristic and disagreeable; taste, somewhat sour, nauseating and very bitter.
Curacao or Barbados aloes occur in dark chocolate-brown usually opaque masses;
fracture, dull waxy, uneven and frequently conchoidal; odour, characteristic and
disagreeable; taste, nauseating and very bitter.
Socotrine aloes occurs in hard, dark brown or nearly black, opaque masses; fracture,
uneven, porous; odour, characteristic and disagreeable; taste, nauseating and very bitter.
Zanzibar aloes occurs in livery-brown opaque masses; fracture nearly smooth and slightly
porous; odour, slight and not disagreeable; taste, nauseating and very bitter.
Powder: Powdered aloes are yellowish-brown to dark reddish-brown. When mounted in
lactophenol T.S. and examined with the microscope: Cape aloes appear as transparent
brown irregular and angular fragments; Curacao aloes show fragments with numerous
minute acicular crystals embedded in an amorphous matrix; Socotrine aloes shows fairly
large prisms grouped into masses; Zanzibar Aloes shows irregular lumps with sphaerites.
The particles gradually dissolve in the mountant.

Chemical constituents:
The principal constituent of all the foregoing varieties of aloes is the pale yellow,
crystalline substance, barbaloin. In Curacao aloes, the barbaloin is accompanied by
isobarbaloin. Socotrine and Zanzibar aloes contain no isobarbaloin and Cape aloes
contains traces only. Other constituents of aloes are resin and aloe emodin.

Tests for identity:
Aloes are partially soluble in water; soluble in alcohol (60 per cent) in glycerol; insoluble
in chloroform, in ether and in petroleum-benzene. It is soluble in alkalis and in glacial
acetic acid. Boil about 1 g of powdered aloes with 100 ml of water for about 2 to 3
minutes, cool, then shake thoroughly with about 1g of kieselguhr and filter. The clear
filtrate obtained responds' to the following tests:
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(a)

(b)

(©)
(d)

(€)

Dissolve, with the aid of heat, about 0.2 g of borax in 5 ml of the filtrate; transfer
5 to 10 drops of the solution to a test-tube nearly filled with water, a green
fluorescence is produced.

Shake 30 ml of the filtrate with 20 ml of benzene and allow to separate. Shake 10
ml of the benzene layer with 10 ml of dilute solution of ammonium hydroxide. A
cherry-red colour is produced in the ammoniacal layer with Curacao and
Socotrine but not with Zanzibar and Cape aloes.

To 1 ml of the filtrate, add 1 ml of bromine T.S.; a copious pale yellow precipitate
is formed.

Mix 25 ml of the filtrate with 1ml of nitric acid; a yellowish-brown colour,
passing rapidly to vivid green, is produced with Cape aloes; a deep brownish-red
colour with Curacao aloes; and a yellowish-brown colour with Socotrine and
Zanzibar aloes.

Dilute 2 ml of the filtrate to 10 ml with water, add a drop of copper sulfate T.S.,
warm and add about 0.5 ml of sodium chloride T.S., and then about | ml of
alcohol (95 per cent); a deep wine-red colour is produced with Curacao aloes and
an evanescent pale wine-red colour with Cape aloes (presence of isobarbaloin).
This test is not given with Socotrine and Zanzibar aloes.

Tests for purity:

(a)
(b)

(©)

(d)
(€)

Dissolve, with the aid of gentle heat, 1 g of aloes in 50 ml of alcohol and cool.
An almost clear solution is obtained (detection of gums and inorganic impurities).
Transfer 5 drops of a solution of aloes (1 in 100) to a porcelain dish and add 1 ml
of sulfuric acid, followed by a drop of fuming nitric acid; no green colour is
produced (Natal aloes).

Aloes yield not less than 50 per cent of water-soluble extractives, and not more
than 10 per cent of alcohol-insoluble residue.

Aloes lose, when dried at 100° C, not more than 12 per cent of its weight.

Aloes leave on ignition not more than 5 per cent of ash.

Pharmaceutical preparations:
Pilula Aloes.
Pilula Aloes et Ferri.
Pilula Colocynthidis et Hyoscyami.
Pilula Rhei Composita.
Tinctura Aloes.
Tinctura Benzoini Composita.

Uses:

Cathartic.

Storage:

In well-closed containers, protected from light.
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Althaea officinalis L.

Family name:
Malvaceae
Synonyms:
(a) Althaea armeniaca Ten.
(b) Althaea cannabina L.
(c) Althaea taurinensis L.
(d) Althaea balearica Rodrigeuz,
(e) Althaea kragujevacensis Pan.,
(F) Althaea micrantha Wiesh. ex Borbas,
(9) Althaea officinalis var. obtusifolia ,
(h) Althaea sublobata Stokes,
(i) Althaea taurinensis DC.,
(J) Althaea vulgaris Bubani,
(k) Malva althaea E.H.L.Krause,
(I) Malva althaea F.W.Schultz,
(m)Malva maritima Salisb.
(n) Malva officinalis (L.) Schimper & Spenner.
Common names:
(a) Marshmallow, marsh mallow, marshmellow, common marshmallow, White Mallow,
Wymote (E).
(b) Guimauve, Racine De Guimauve, guimauve officinale, guimauve sauvage, mauve
blanche (F).
African names:
() Arabic: Jwall 5l dulal) il
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A
Brief description of the plant:
The stems, which die down in the autumn, are erect, 3 to 4 ft (0.91 to 1.22 m), simple, or
putting out only a few lateral branches. The leaves, shortly petioled, are roundish, ovate-
cordate, 2 to 3in (51 to 76 mm) long, and about 1% inch broad, entire or three to five
lobed, irregularly toothed at the margin, and thick. They are soft and velvety on both
sides, due to a dense covering of stellate hairs. The flowers are shaped like those of the
common mallow, but are smaller and of a pale colour, and are either axillary, or in
panicles, more often the latter.

The stamens are united into a tube, the anthers, kidney-shaped and one-celled. The
flowers are in bloom during August and September, and are followed, as in other species
of this order, by the flat, round fruit which are popularly called ‘cheeses.'
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The common mallow is frequently called by country people 'marsh mallow," but the true
marsh mallow is distinguished from all the other mallows growing in Great Britain, by
the numerous divisions of the outer calyx (six to nine cleft), by the hoary down which
thickly clothes the stems and foliage, and by the numerous panicles of blush-coloured
flowers, paler than the common mallow. The roots are perennial, thick, long and tapering,
very tough and pliant, whitish yellow outside, white and fibrous within.
The entire plant, particularly the root, abounds with a mild mucilage, which is emollient
to a much greater degree than the common mallow.

Geographical distribution:
Marshmallow is native to Europe and Africa.

Part used:
Root.

Name of drug:
Althaea radix, Radix Althaeae.

Definition:
Radix althaeae consists of the dried roots of Althaea officinalis L. (family, Malvaceae).
Roots are obtained from commercially cultivated plants that are at least 2 years old and
harvested in the autumn.

Description:
Odour: faint, aromatic; taste: mucilaginous.
Macroscopical:. Cylindrical or tapering, slightly twisted roots, up to 2 cm thick, with
deep longitudinal furrows. Outer surface greyish-brown, bearing numerous rootlet scars.
Fracture externally fibrous, internally rugged and granular; section shows a thick, whitish
bark with brownish periderm, separated by a well-marked, brownish cambium from the
white xylem; stratified structure of the bark and radiate structure of xylem become more
distinct when moist. Peeled root has greyish-white finely fibrous outer surface; cork and
external cortical parenchyma absent.
Microscopical: Phloem with numerous long, thin-walled, non-lignified fibres arranged in
tangential groups alternating with groups of sieve tissue, with a ground tissue of thin-
walled parenchyma; xylem containing reticulate or scalariform thickening and bordered
pits accompanied by lignified tracheids, a small amount of lignified parenchyma and
occasional small groups of fibres with only the middle lamella lignified; xylem and
phloem transversed by numerous non-lignified medullary rays, mostly uniseriate;
majority of parenchyma cells of the phloem and medullary rays contain abundant small
starch grains which are mostly simple, spherical to ovoid, occasionally 2—-3 compound,
with a well-marked circular or slit-shaped hilum; some of these parenchyma cells contain
cluster crystals of calcium oxalate 20-40mm in diameter, while others exist as idioblasts
containing mucilage.
Powder: Brownish-grey (unpeeled root) or whitish (peeled root). Fragments of
colourless, mainly unlignified, thick-walled fibres with pointed or split ends; fragments
of reticulate or scalariform thickening and bordered pits; cluster crystals of calcium
oxalate about 20-35mm, mostly 25-30mm, in diameter; parenchyma cells containing
mucilage; fragments of cork with thin-walled, tabular cells in the powdered material from
the unpeeled root. Numerous starch grains, 3-25mm in diameter, with occasionally a
longitudinal hilum; starch grains mostly simple, a few being 2—4 compound.
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Chemical constituents:
Mucilage, asparagines, pectin, tannins, flavonoids, polyphenolic acids and Scopoletin.
Root: Mucilage, 18-35%: consisting of a number of polysaccharides: one is composed of
L-rhamnose, D-galactose, D-galacturonic acid and D-glucuronic acid; another a highly
branched L-arabifuranan, another a trisaccharide structural unit and one with a high
proportion of uronic acid units; about 35% pectin, 1-2% asparagines, tannins; In the
leaves: mucilage including a low molecular weight D-glucan; Flavanoids such as
kaempferol, quercitin and diosmetin glucosides; Scopoletin, a coumarin; polyphenolic
acids, including syringic, caffeic, salicyclic, vanillic, p-courmaric, etc.

Tests for identity
Not more than 2 per cent. of brown, deteriorated drug and not more than 2 per cent. of
cork in the peeled root.

Tests for purity:
Total ash: Not more than 6per cent. in the peeled root and not more than 8 per cent in the
unpeeledroot.
Acid-insoluble ash: Not more than 3 per cent. in the peeled root.
Water-soluble extractive: Not less than 22 per cent.
Moisture: Not more than 12 per cent.
Swelling index: Not less than 10.

Pharmaceutical preparations:
Infusion of Marshmallow

Uses:
Asthma, Bronchitis, Common cold/sore throat, Cough

Storage:
Stored in a cool and dry well-closed container, keep away from moisture and strong light
heat.
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Ammi visnaga (L.) Lamk.

Family name:
Apiaceae.
Synonym:
(a) Daucus visnaga L.,
(b) Apium visnaga (L.) Crantz
(c) Selinum visnaga E.H.L. Krause,
(d) Sium visnaga Stokes,
(e) Visnaga daucoides Gaertn.
Common name:
(a) Bishop's weed, Toothpick weed, Visnaga
Toothpick plant (E).
(b) Plante aux cure-dent, Herbe aux cure-
dents (F).
African names:
(a) Arabic: 4Ll alal)
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A
Brief description of the plant:
Herbaceous plant of 20 to 80 cm in height, with dentate leaves in strips which are very
narrow and whole; stalked umbellate flowers with highly swollen rays at the base; fruits
hardly ever as long as wide.
Geographical distribution:
Mediterranean regions of Africa.
Part used:
Fruits.
Names of drug:
Fructus Ammi visnagae. Ammi visnaga fruit. Fruit d’/Ammi visnaga.
Definition:
Ammi visnaga fruit is the dried ripe fruits of Ammi visnaga (L.) Lamk. (fam. Apiaceae)
containing not more than 3 per cent of the bitter principle, Khellin.
Description:
Odour slightly aromatic; taste, aromatic, bitter and slightly pungent.
Macroscopical: Fruit, cremocarp, usually separated into its mericarps, rarely entire with a
part of the pedicel attached. Mericarp, small, ovoid, about 2 mm long and I mm broad,;
brownish to greenish-brown, with a violet tinge; externally glabrous, marked with 5
distinct, pale brownish, rather broad primary ridges, 4 inconspicuous dark secondary
ridges, and a disc-like styloped at apex; internally, the mericarp shows a pericarp with 6
vittae, 4 in the dorsal and 2 in the commisural side, a large oily orthospermous
endosperm and a small apical embryo.
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Microscopical: Epidermis of pericarp consists of polygonal cells, elongated on the
ridges, with occasional crystals of calcium oxalate and finely striated cuticle; no hairs.
Mesocarp, normally of parenchyma traversed longitudinally by the schizogenous vittae,
each surrounded by large, slightly radiating cells, and in the ridges by vascular bundles
each forming a crescent around a comparatively large lacuna (distinction from A. majus)
and accompanied by fibres and reticulate, lignified cells; the innermost layer of the
mesocarp consists of large, polygonal, brown-walled cells, with thick porous inner walls.
Endocarp, composed of narrow tangentially elongated cells, some of these being
regularly arranged in groups variously oriented, adhering to the brown seed-coat which is
formed of similar but wider and somewhat shorter cells. Endosperm consists of
polygonal, thick-walled, cellulosic parenchyma, containing fixed oil and numerous small
oval aleurone grains, each enclosing a minute, rounded globoid and a micro-rosette
crystal of calcium oxalate.
Carpophore, split passing at the apex into the raphe of each mericarp traversed by a
vascular strand of fibres and spiral vessels.
Powder: Powdered Ammi visnaga fruit is brown; characterised by fragments of pericarp
with few brownish pieces of vittae, reticulate cells, vessels and fibres; fragments showing
the inner porous cells of the mesocarp crossed by and intimately united with endocarpal
cells which are in groups, some of them being differently oriented; fragments showing
cells of the brown seed-coat; numerous fragments of endosperm; aleurone grains, 4 to 10
microns in diameter containing micro-rosette crystals of calcium oxalate 2 to 5 microns
in diameter.

Chemical constituents:
Furanochromones (Py-ones): 2-4% comprising khelin (0.3-1.2%), visnagin (0.05-0.3%),
khellol and its glucoside khellenin; khellinol, ammiol and its glucoside visammiol;
khellinone, visnaginone.
Pyranocoumarins (Visnagans): (0.2-0.5%) comprising visnadin, samidin and
dihydrosamidin.
Furanocoumarins: traces of xanthotoxin and ammoidin.
Flavonoids: 0.02-0.03% comprising quercetin and isorhamnetin and their 3-sulphates as
well as kaempferol.
Volatiles: camphor, carvone, (terpineol, terpine-4-ol, linalool, cis- and trans- linalool
oxides).
Fixed oils: 12-18%
Protein: 14%

Test for identity:
Boil about 0.05 g of Ammi visnaga fruit with 5 ml of water for a minute, strain, add 1 to
2 drops of this decoction to 1 ml of solution of sodium hydroxide (I in 1), and shake; a
rose-red colour is produced within 2 minutes.

Test for purity:
Ammi visnaga fruit contains no starch granules (cereals, etc.). Ash, not more than 8
percent.; Acid-insoluble ash, not more than 3.5 per cent.; Moisture, Not more than 10 per
cent.
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Assay:

Introduce about 5 g of powdered Ammi visnaga fruit, module, 26, accurately weighed,
into a flask, add 50 ml of alcohol, shake well, set aside, for 10 minutes, and then shake
frequently for one hour. Transfer the mixture to a small continuous extraction apparatus
plugged with cotton-wool, and when the liquid ceases to flow, pack firmly, and continue
the extraction, until complete exhaustion of the bitter principle is effected, or when a drop
of the percolate fails to produce a rose-red colour with solution of sodium hydroxide (1 in
1). Evaporate the extract on a water-bath to 18 ml, dilute with water to 50 ml, and add 2
ml of lead acetate T.S. , or a sufficient quantity until no more precipitate is formed. Boil,
filter while hot, and wash the precipitate on the filter with boiling water until free from
the bitter principle. To the combined filtrate and washings, add | g of acid sodium
phosphate or sufficient quantity to precipitate the lead; filter, and wash the precipitate
with boiling water until free from the bitter principle. Mix the filtrate and washings, and
evaporate on a water-bath to about 59 ml. Filter while hot, into a separator, wash the flask
and filter with boiling water, cool, and shake the combined liquids successively with 4
portions, each of 20 ml of chloroform or until a drop of the chloroform extract fails to
produce a rose-red colour with solution of sodium hydroxide (1 in 1). Dry the combined
chloroform extracts with about 1 g of anhydrous sodium sulfate, filter through a dry filter
paper into a porcelain dish, wash the sodium sulfate and the filter with a few ml of
chloroform adding the washings to the chloroform extract in the dish. Evaporate the
chloroform, dry the residue, weigh, and calculate the percentage of the bitter principle,
khellin.

Pharmaceutical preparation:

Uses:

Extractum Ammi Visnagae Fluidum.

Treatment of angina pectoris; vasodilator; expels renal calculi.

Storage:

In well-closed containers, in a cool and dry place, protected from light.
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Anacardium occidentale L.

Family name:
Anacardiaceae

Synonym:
N/A

Common names:
(a) Cashew-nut tree, Caju, Cashew apple (E)
(b) Anacardier, Pommier cajou, pomme

d'acajou, noix-cajou (F)

African names:
() Arabic: sl LB i salsl
(b) Bambara: Finza
(c) Hausa: Jambe, Kanjuu, Fisa
(d) Peuhl: Darkassouyi
(e) Swahili: N/A
(F) Yoruba: Ekaju, Kaju, Katonoyo

Brief description of the plant:
A small to medium tree, generally single-trunked and spreading in habit, up to 40" in
height but generally 10-20" in cultivation (Figure 9.3). In older trees, spread may be
greater than height, with lower limbs bending to touch the ground. Leaves are thick,
prominently veined, oval to spatulate in shape, with blunt tips and entire margins. New
foliage contains reddish pigment. Flowering is similar to the close relative mango: both
male and perfect flowers are borne in the same inflorescence (polygamous). Individual
flowers are 1/4” across, with crimson petals, often striped longitudinally and reflexed.
They are borne terminally on panicles, generally at the beginning of the dry season.
Flowering may occur over several weeks.

Geographical distribution:
Native of tropical America, now widely cultivated throughout the tropics mainly for its
edible seeds (cashew nuts).

Part used:
Nut, leaves, roots.

Name of drug:
Cashew nut

Definition:
Cashew nut is the roasted or boiled kernel of Anacardium occidentale L. (family,
Anacardiaceae)

Description:
Macroscopical: A medium-sized tree, beautiful, and not unlike in appearance the walnut tree,
with oval blunt alternate leaves and scented rose-coloured panicles of bloom - the tree produces a
fleshy receptacle, commonly called an apple, at the end of which the kidney-shaped nut is borne;
the end of it which is attached to the apple, is much bigger than the other. The outer shell is ashy
colour, very smooth, the kernel is covered with an inner shell, and between the two shells is found
a thick inflammable caustic oil, which will raise blisters on the skin and be dangerously painful if
the nuts are cracked with the teeth. The fruit is a so called psuedo fruit "false fruit" since the true
fruit is the cashew nut: that is first developed. The receptacle becomes fleshy and plump. It has a
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waxy yellow, red or orange skin. It is juicy, acid to subacid. In India, this juice is distilled into
liquor (feni). The cashew Apple has a sour taste and is used in preserves and drinks in Brazil and
the West Indies.

Chemical constituents:

Two peculiar principles have been found: Anacardic acid and a yellow oleaginous liquid
Cardol. Also present are Tannins, vitamin A at 2689 Sl per 100 grams, 65 grams of
vitamin C per 100 grams, calories 73 grams per 100 grams, 4.6 grams of protein per 100
grams, 0.5 grams of fat per 100 grams, 16.3 grams carbohydrate per 100 grams, calcium
33 milligrams per 100 grams, phosphorus 64 milligrams per 100 gram, 8.9 milligrams of
iron and water 78 grams per 100 grams.

Tests for identity:

Macroscopical examination of the specimen and its source to ensure compliance with the
above descriptions.

Tests for purity:

The microbial load of the preparation was determined using the standard plate method
Various diagnostic media - Tryptone Soy Agar (TSA), Salmonella-Shigella Agar (SSA),
Eosin Methylene Blue Agar (EMBA), MacConkey Agar (MAC), Nutrient Agar (NA),
Manital Salt Agar (MSA), Sabouraud Dextrose Agar (SDA) - were used to culture the
test product. Each of the media was prepared according to manufacturers’ instruction and
sterilized at 121 °C for 15 minutes. Three fold serial dilutions (10-1, 10-2 and 10-3) were
made using sterile water and 1ml each of the dilutions seeded in 25 ml each of the sterile
culture media. The media were allowed to cool to 45 °C, swirled and left to solidify. The
bacterial media were incubated at 37 °C for 3 days while the fungal medium (SDA
culture) was incubated at 25 °C for 7 days. They were examined 24 hourly during this
period for the colonies and the result.

Pharmaceutical preparations:

Uses:

N/A

All parts of the plant contain an irritant skin poison. On heating this substance is
destroyed. The nut is edible (cashew nut) after heating (boiling or roasting). The swollen
stalk of the fruit can be eaten raw. Various parts of the tree are used as medicine. The
roots decoction or infusion of leaves used for diabetes and hypertension. Half a glass
three times daily.

Storage:

Store in a very cool place.
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Anethum graveolens L.

Family name:
Apiaceae
Synonyms:
(a) Anethum sowa Roxb.
(b) Anethum sowa Roxb. ex J.
Fleming,
(c) Ferula marathrophylla Walp
(d) Peucedanum anethum Baill.
(e) Peucedanum graveolens Benth. et

Hook.
(f) Peucedanum  graveolens (L.
Hiern.,
(9) Peucedanum  graveolens  (L.)
Benth.

(h) Peucedanum sowa (Roxb. ex Fleming) Kurz,
Common names:
(a) Fenouil batard, Faux anis, Aneth, Aneth odorant (F).
(b) Dill, Common dill, Garden dil, East Indian dill (E).
African names:
(a) Arabic: <
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A
Brief description of the plant:
Annual herbaceous plant 60 to 80 cm high; glaucous leaves divided into thread-like
stups; umbellate inflorescence ranging from 15 to 30 rays; yellow flowers; deep brown
fruits with protruding clear back ribs. Strongly aromatic plant.
Geographical distribution:
Often cultivated in the Mediterranean parts of Africa.
Part used:
Dried ripe fruits.
Names of drug:
Fructus Anethi. Dill Fruit. Fruit d'Anethi.
Definition:
Dill fruit is the dried ripe fruit of Anethum graveolens L. (family, Apiaceae), containing
not more than 2 percent of foreign organic matter and not less than 2 percent of volatile
oil.
Description:
The drug has a characteristic and pleasant odour and taste.
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Macroscopical: Fruit, cremocarp, usually separated into its mericarps, each mericarp is
dorsally compressed, broadly oval and about 3 to 4 mm long, 2 to 3 mm wide and 1mm
thick, the ratio of length to breadth being about 1.6 to 1. The mericarp is chocolate-brown
with wide Yellowish membranous wings, which are the extended lateral ridges; and
three brown, inconspicuous dorsal ridges. The transversely cut surface shows six vittae
four being dorsal and two on the commissural side and five vascular strands in the ridges,
those in the wings being somewhat wider than the others.

Microscopical: Each mericarp has four vittae on the dorsal surface and two on the
commissural. The outer epidermis has a striated cuticle and the mesocarp contains
lignified, reticulate parenchyma; the inner epidermis, composed of tabular cells
frequently with wavy walls; the thick-walled parenchyma of the endosperm, containing
fixed oil, aleurone grains and micro-rosettes crystals of calcium oxalate.

Powder: Powdered dill fruit is greyish brown in colour, characterised by fragments of
pericarp with few brownish pieces of vittae. Outer epidermis has striated cuticle,
fragments of the mesocarp showing lignified reticulate parenchyma, inner epidermis,
tabular cells frequently with wavy walls, numerous fragments of endosperm; aleurone
grains, fixed oil and micro-rosettes crystals of calcium oxalate.

Chemical constituents:

Dill fruit contains 2-4 percent of volatile oil containing about 53-63 percent of carvone,
limonene and some phellandrene. Other constituents are fixed oil, protein and mucilage.

Test for identity:

Carry out thin-layer chromatographic test to confirm the presence of anethole and
fenchone.

Also carry out gas chromatographic examination to confirm the presence of anethole,
fenchone and oestragole

Test for purity:

Assay:

Ash: not more than 11 percent., Moisture, Not more than 8 per cent.

Determination of the volatile oil content as described in vol. 2.

Pharmaceutical preparations:

Uses:

Aqua Anethi Concentrata.
Agua Anethi Distillata.

The action of dill depends on the essential oil which it contains. It is used in mixtures in
the form of Aqua Anethi which is a common domestic remedy for the flatulence of
infants and is a useful vehicle for children's medicine generally.

Storage:

In well-closed containers, in a cool place protected from light and moisture.
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Annona muricata L.

Family name:
Annonaceae
Synonyms:
(@) A bonplandiana Kunth
(b) A cearensis Barb. Rodr.
(c) Guanabanus muricatus (L.) M. GA3mez
(d) Annona portoricensis M. GA3mez
(e) Annona muricata f. mirabilis L.
(f) Annona muricata var. borinquensis L.
Common names:
(a) Prickly custard apple, soursop, Graviola,
Brazilian paw paw, Guanébana (E)
(b) Cachiman épineux, Caichemantier, Coeur de boeuf, Corossol, Corossolier, Epineux
(F).
African names:
(@) Arabic: <l 4S3Li 3258
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A
Brief description of the plant:
Graviola is a small, upright evergreen tree, 5-6 m high, with large, glossy, dark green
leaves. It produces a large, heart-shaped, edible fruit that is 15-20 cm in diameter, is
yellow-green in color, and has white flesh inside.
Geographical distribution:
An introduced W. Indian species.
Part used:
Leaves, fruit, seeds, bark, roots.
Name of drug:
Soursop. Graviola.
Definition:
Soursop or Graviola is the dried leaf of Annona muricata L. (family, Annonaceae).
Description:
Macroscopical: Soursop trees are bushy and low, only about 7.5-9 m tall. Young
branchlets are rusty-hairy. The smooth, glossy, dark green leaves are oblong to elliptical
and pointed at both ends, 6.25-20 x 2.5-6.25 cm wide. The underside of the leaves is
somewhat lighter than the top. Solitary flowers emerge anywhere on the trunk, branches
or twigs. They are 4-5 cm long, and cone shaped, the 3 fleshy outer petals are yellow-
green, the 3 inner petals are pale-yellow. The fruit looks like something out of a Dr.
Seuss book. It is more or less oval or heart-shaped, though it tends to be lopsided or
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curved. The fruit is fairly variable in size, ranging from 10-30 cm long and up to 15 cm in
width. They can weigh as much as 6.8 kg. The fruit is covered with a leathery-appearing,
inedible, bitter skin which is covered with many flexible spikes. The skin is dark-green in
the immature fruit, becoming slightly yellowish-green before the mature fruit is soft to
the touch. The inside of the skin is cream-colored and granular. The white flesh, which is
the edible part of the flesh is fibrous and juicy, and separates easily from the rind. The
pulp smells a little like a pineapple, but the sweet, acrid flavor is unique and somewhat
indescribable. The fruit is segmented, with some segments containing a single oval,
smooth, hard, black seed, 1.25-2 cm long. A large fruit may contain from a few dozen to
200 or more seeds.

The plant is grown as a commercial crop for its 20-30 cm (7.9-12 in) long, prickly, green
fruit, which can have a mass of up to 15 Ib (6.8 kg), making it probably the second
biggest annona after the junglesop. The flesh of the fruit consists of an edible, white pulp,
some fiber, and a core of indigestible, black seeds. The species is the only member of its
genus suitable for processing and preservation. The sweet pulp is used to make juice, as
well as candies, sorbets, and ice cream flavorings. The seeds are normally left in the
preparation, and removed while consuming.
Chemical constituents:
Total ethyl-acetate extract of soursop nectar showed the presence of acetogenins. The
volatile oil constituents were a-pinene (9.4%), B-pinene (20.6%), p-mentha-2,4(8)-diene
(9.8%), P-elemene (9.1%) and germacrene D (18.1%). The flavonol triglycoside,
quercetin  3-O-a-rhamnosyl-(1"" — 6")-B-sophoroside, together with twelve known
phenolics were reported in the leaf. A new aporphine alkaloid named annonamine was
isolated from the leaves together with four known benzylisoquinoline alkaloids. Three
new megastigmanes, named annoionols A and B and annoionoside, were isolated from
the leaves together with 14 known compounds including annoionol C isolated from a
natural source for the first time. A methylene chloride extract of the pulp yielded the
previously known C-35 and C-37 mono-epoxy unsaturated compounds, epomuricenins-A
and -B (1+2) and epomusenins-A and -B. Two new mono-epoxy saturated C-35
representatives, epomurinins-A and -B were also isolated.
Tests for identity:
(a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the descriptions above.
(b) Gas chromatographic examination of steam distilled oil from it to ensure the presence
of B-pinene and a-pinene.
(c) Macrochemical tests on the acidulated water extract of the leaf gives a positive
reaction with the common alkaloidal reagents (Wagner’s, Dragendorff’s, Mayer’s)
(d) Thin-layer chromatographic examination of the leaf extract shows the presence of
annonamine (aporphine) or benzylisoquinoline alkaloids by cochromatography.
Tests for purity:
N/A
Pharmaceutical preparations:
N/A
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Uses:

Antioxidant, antidiabetic, antihypertensive, antimicrobial.
Storage:

In a cool dry place.
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Annona senegalensis Pers.

Family name:
Annonaceae.

Synonym:
Annona africana L.

Common names:
(a) African custard apple, Wild Custard-apple (E)
(b) Pomme Cannelle du Senegal (F).

African names:
(a) Arabic: &Sl saia
(b) Bambara: N/A
(c) Hausa: Gwandar-daajii, Gwangwalaa, Tallafa

maraayu, Jan baroodo.
(d) Peuhl: Dukumi.
(e) Swahili: Mchekwa, Mkonokono, Mtomoko,
Mtomoko-mwitu, Mutopetope, Mwitu.

(F) Yoruba: Abo, Epo, Ibobo.

Brief description of the plant:
Annona senegalensis is a shrub or small tree 2-6 m tall but may reach 11 m under
favourable conditions; bark smooth to roughish, silvery grey or grey-brown, with leaf
scars and roughly circular flakes exposing paler patches of under bark. Young branches
with dense, brown, yellow or grey hairs that are lost later. Leaves alternate, simple,
oblong, ovate or elliptic, 6-18.5 x 2.5-11.5 c¢cm, green to bluish-green, almost without
hairs on top, but often with brownish hairs on underside, net veining green to reddish on
both surfaces; apex rounded or slightly notched; base square to slightly lobed; margin
entire; petiole short, 0.5-2.5 cm, thickset. Flowers up to 3 cm in diameter, on stalks 2 cm
long, solitary or in groups of 2-4, arising above the leaf axils; 6 fleshy cream to yellow
petals in 2 whorls, greenish outside, creamy or crimson, 0.8-1.5 x 0.9-1.1 cm, glabrous or
minutely papillose within; inner whorl of the petals curving over the stamens and ovary;
sepals ovate, 3 in number, free, smaller than the petals, 3-4 x 4-5 mm; stamens 1.7-2.5
mm long. Fruit formed from many fused carpels, fleshy, lumpy, egg shaped, 2.5-5 x 2.5-4
cm, ovoid or globose; unripe fruit green, turning yellow to orange on ripening; stalk 1.5-5
cm long; seeds numerous, cylindrical, oblong, orange-brown.

Geographical distribution:
African custard apple is a native to Western and Southern Africa ranging from Senegal to
South Africa. Wild trees are mostly found in semi-arid to sub humid regions occurring
along riverbanks, fallow land, swamp forests and at the coast. Besides Africa, this fruit is
also found in South India.

Part used:
Root, bark, leaves, seeds.

Name of drug:
African custard apple.
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Definition:
African custard apple is the dried leaf or stem bark of Annona senegalensis Pers. (family,
Annonaceae).

Description:
Macroscopical: Annona senegalensis is a shrub or small tree 2-6 m tall but may reach 11
m under favourable conditions; bark smooth to roughish, silvery grey or grey-brown,
with leaf scars and roughly circular flakes exposing paler patches of under bark. Young
branches with dense, brown, yellow or grey hairs that are lost later.

Leaves alternate, simple, oblong, ovate or elliptic, 6-18.5 x 2.5-11.5 cm, green to bluish-
green, almost without hairs on top, but often with brownish hairs on underside, net
veining green to reddish on both surfaces; apex rounded or slightly notched; base square
to slightly lobed; margin entire; petiole short, 0.5-2.5 cm, thickset.

Flowers up to 3 cm in diameter, on stalks 2 cm long, solitary or in groups of 2-4, arising
above the leaf axils; 6 fleshy cream to yellow petals in 2 whorls, greenish outside, creamy
or crimson, 0.8-1.5 x 0.9-1.1 cm, glabrous or minutely papillose within; inner whorl of
the petals curving over the stamens and ovary; sepals ovate, 3 in number, free, smaller
than the petals, 3-4 x 4-5 mm; stamens 1.7-2.5 mm long.

Fruit formed from many fused carpels, fleshy, lumpy, egg shaped, 2.5-5 x 2.5-4 cm,
ovoid or globose; unripe fruit green, turning yellow to orange on ripening; stalk 1.5-5 cm
long; seeds numerous, cylindrical, oblong, orange-brown.
Chemical constituents:
Methanolic extract of seeds vyielded two new cytotoxic mono-tetrahydrofuran
acetongenins, annosenegalin and annogalene. Stem bark gave four bioactive ent-
kaurenoids (diterpenoids). A known aporphine alkaloid, (-)-roemerine isolated from the
leaves has citotoxic activity.
Tests for identity:
(a) Macrochemical and microchemical examination of the specimen to ensure
compliance with the descriptions given above.
(b) Macrochemical tests on the acidulated water extract of the leaf extract gives a
positive reaction with common alkaloid reagents (Dragendoff’s, Mayer’s, Wagner’s)
(c) Thin-layer chromatographic examination of an alkaloidal extract of the leaf shows the
presence of (-)-roemerine (aporphine alkaloid) by cochromatography.
Tests for purity:
N/A
Pharmaceutical preparations:
N/A
Uses:
Cancer, dysentery, cough, venereal diseases, toothache, astringent, anthelminthic, ,
antisickling, cytotoxicity.
Storage:
Store in a cool dry place

38



Anthocleista procera Lepr. ex Bureau

Family name:
Gentianaceae
Synonyms:
(@) Anthocleista frezoulsii A.Chev.
(b) Anthocleista procera var. umbellata
A.Chev.

Common names:
(a) Cabbage tree, Candelabrum tree (E)
(b) Arbre chou (F)

African names:
(a) Arabic: N/A
(b) Bambara: N/A
(c) Hausa: Kwari
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A

Brief description of the plant:
A tree 6-20 m tall, trunk cylindric, 15-50 cm diameter, without buttresses, and without
spines, leaf attaining 145 cm long by 45 cm wide, flower pale green; of swampy places in
open bush country at low elevations

Geographical distribution:
It occurs in tropical Africa, including Comoros and Madagascar.

Part used:
Leaves.

Definition:
Candelabrum is the dried leaf of Anthocleista procera Lepr. ex Bureau (family, Gentianaceae)

Description:
Macroscopical: Small to medium-sized tree up to 20 m tall; bole up to 50 cm in
diameter; twigs without spines. Leaves opposite, simple, sessile; blade oblong-obovate to
oblanceolate, 40-45 cm x ¢. 20 cm, in young plants up to 145 cm x 45 cm, base cuneate,
auricled, apex rounded, margin entire or minutely crenate, brittle, leathery or papery.
Inflorescence an erect terminal dichasial cyme 30-60 cm long, many-flowered; peduncle
and branches pale green, thickened at the nodes. Flowers bisexual, regular; sepals 4, free,
orbicular or broadly ovate, 9-10 mm x 7-8 mm; corolla with cylindrical tube 35-55 mm
long, lobes c. 9, oblong, 10-15 mm long, obtuse, white; stamens as many as corolla lobes
and alternating with them, exserted, filaments fused; ovary superior, obovoid to
cylindrical, c. 7 mm x 3.5 mm, 4-celled, stigma obovoid-cylindrical, apically slightly
notched. Fruit an ellipsoid berry c. 3 cm x 2 cm, pale green, shining, rounded at the apex,
thick-walled, many-seeded. Seeds obliquely ovoid-globular, 1.5-2 mm x 1-1.5 mm, dark
brown.

Chemical constituents:
Alkaloids
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Tests for identity:
(a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the above descriptions.
(b) Macrochemical tests on the alkaloid extract gives a positive reaction with the
common alkaloid reagents (Wagner’s, Drgendorff’s, Mayer’s).
Tests for purity:
N/A
Pharmaceutical preparations:
N/A
Uses:
Bark: abortifacients, ecbolics; antidote for venomous stings, bites, etc. dropsy, swellings,
oedema, gout; leprosy; menstrual cycle, laxatives, etc.
Leaf: febrifuges; liver, etc.
Storage:
In a cool dry place.

40



Antiaris africana Engl.

Family name:
Moraceae.

Synonyms:
(a) Antiaris toxicaria var. africana Scott pe=

Elliott ex A. Chev.
(b) Antiaris toxicaria subsp. africana (Engl.)
C.C. Berg

Common names:
Antiaris (E)

African names:
(a) Arabic: N/A
(b) Bambara: N/A
(c) Hausa: Farin-loko.
(d) Peuhl: N/A
(e) Swahili: mkunde.
(f) Yoruba: Ooro, Akiro, Oriro, Aya.

Brief description of the plant:
Antiaris africana is a magnificent deciduous tree of the forest canopy, often 20- 40 m tall
with a dome-shaped crown, drooping branchlets and hairy twigs. This tree yields a useful
timber (known as antiaria) for general constructional purposes, and is exported to Europe
in small quantities. Whilst it shares to some extent the toxic properties of Antiaris
toxicaria, it is by no means so aggressively irritant.

Geographical distribution:
In the drier types of forest.

Part used:
Stem-bark, root- bark,sap

Name of drug:
Antiaris

Definition:
Antiaris is the dried stem bark and root bark of Antiaris Africana Engl. (family,
Moraceae)

Description:
Macroscopical: Antiaris africana is a magnificent deciduous tree of the forest canopy,
often 20- 40 m tall with a dome-shaped crown, drooping branchlets and hairy twigs.
Large trees have clear boles and are buttressed at the base. Bark smooth, pale gray,
marked with lenticel dots and ring marks. When cut thin creamy latex drips out,
becoming darker on exposure to air. Leaves variable, usually oval 5-16 cm x 4-11 cm, the
upper half often widest to a blunt or pointed tip, the base unequal and rounded. Saplings
and coppice shoots have long narrow leaves, the edge toothed- but rare in mature leaves.
Mature leaves prominently veined. Leaves are rough, papery with stiff hairs above but
softer below. Male flowers short-stalked, discoid head with many flowers, each flower
with 2-7 sepals and 2-4 stamens, growing just below leaves. Female flowers in disc or
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kidney-shaped heads to 3 cm across. Ovary adnate to the perianth, 1-locular with a single
ovule and 2 styles. Fruit bright red, ellipsoid, dull and furry, 1.5 cm long, the swollen
receptacle contains just one seed.

Chemical constituents:

From the methanol extract of the stem bark, the a-amyrin derivative 1p,11a-dihydroxy-
3B-cinnamoyl-a-amyrin (antiarol cinnamate, 1) and a cardiac glycoside, 3p-O-(a-L-
rhamnopyranosyl)-14p-hydroperoxy-5p-hydroxy-19-oxo-17p-card-20-enolide
(africanoside), together with B-amyrin and its acetate, B-sitosterol and its 3-O-B-D-
glucopyranoside, friedelin, ursolic and oleanolic acid, 19-norperiplogenin, strophanthidol,
strophanthidinic acid, periplogenin, 3-epiperiplogenin, strophanthidin and 3,3-
dimethoxy-4'-O-B-D-xylopyronosyl-ellagic acid. Sterols, triterpene alcohols, and
hydrocarbons were present in the unsaponifiable fraction of the seed oils.. Delta(5)-
sterols (1-5) occurred at the highest concentration. alpha-amyrin (urs-12-enol) was the
dominant triterpene alcohol. A mixture of C(18)-C(34) n-alkanes, squalene, and some
monoterpenes was detected in the hydrocarbon fraction.

Tests for identity:

(a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the above descriptions.

(b) Thinlayer chromatographic examination of the extract to show the presence of .
alpha-amyrin (urs-12-enol) by cochromatography.

Tests for purity:

N/A

Pharmaceutical preparations:

Uses:

N/A

Epilepsy, lumbago, skin irritant, purgative and nervous disorders

Storage:

In a cool dry place.
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Arachis hypogaea L.

Family name:
Fabaceae
Synonym:
(a) Arachis africana Lour.,
(b) Arachis americana Ten.,
(c) Arachis asiatica Lour.
(d) Arachis nambyquarae Hoehne,
Common names:
Ground-nut. Peanut. Monkey-nut (E).
Arachide. Cacahuete. Pistache de terre (F).
African names:
(@) Arabic: g J s
(b) Bambara: Tiga
(c) Hausa: Ga-bariya, Gama gari, Géda,
(d) Guiya, Gyada, Gujiya, Cazbin kuréégBariya
(e) Peuhl : Gerte
(f) Swahili: Njugu- Nyasa, Karanga
(9) Yoruba: Epa; Epa-gidi, Gege
Brief description of the plant:
Annual herbaceous plant around 30 cm high with downy stalks; pinnate alternate leaves
with two pairs of leaflets, developed stipules more or less sessile to leaf-stalks; axillary
yellow flowers, solitary and stalked; after fertilization the fruit is pressed into the soil by
a gynophore where it reaches maturity; the pod contains two to three ovoid seeds.
Geographical distribution:
Grown in all the parts of Africa lying in the tropical zone.
Part used:
The carefully dried roasted or unroasted seeds known as Peanuts. Arachis oil is also used
as will be demonstrated later under the drug name Oleum Arachidis, Arachis oil, Huile
d'arachide.
Names of drug:
Semen Arachidis, Peanut, Graine d'arachide.
Definition:
Peanut is the carefully dried roasted or unroasted seeds of Arachis hypogaeal L. (family,
Fabaceae); containing not more than 3 percent of foreign organic matter and yielding not
less than 44 percent of fixed oil.
Description:
Seeds are copper-coloured, brown or purple; odour, slight; taste, agreeable and bland.
Macroscopical: Whole fruits: Peanuts have one to several seeded pods, commonly two-
seeded, less often three-seeded, and only in certain unusual varieties, are four- or five-
seeded; more or less cylindrical, with swellings over the seeds and constriction in
between; having a single locule. Externally, the fruits are pale yellow, buff or orange
coloured, with a number of longitudinal ridges, connected here and there by branches to
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form reticulation on the surface; Framework of shell (Pericarp), thin, 'brittle and papery,
with a silky luster on the inner surface.

Seeds: The seeds are nearly ovate, the adjoining ends of the seeds are flattened usually
diagonally. The small hilum of each seed is in the end nearest to the stalk of the fruit;
enveloping each seed is a thin skin, copper coloured, brown or purple on the outer,
yellow or white on the inner side. The skin consists chiefly of the testa with an inner layer
believed to be the endosperm; in this skin, the raphe and its branches (about five)
radiating from the chalaza are evident as veins. Each of the two cotyledons has a
longitudinal groove through the middle of the inner side; radicle, short and not recurved.
Microscopical: Pericarp; formed of five layers; epicarp of exceeding thin-walled cells,
many with characteristic hairs; hypodermis, of more or less rectangular cells, thin-walled
and non-porous, or thick-walled and porous arranged in cork-like radial rows; Mesocarp,
of two layers, an outer parenchymatous layer interrupted by ridges of fibres and an inner
fibrous layer; fibres are transverse and longitudinal, elongated, simple or branched in the
form of T-shape, multiple branched or saw-like these fibres form the ridges through
which the wvascular bundles run; Endocarp, comprise pithlike, thin-walled
parenchymatous rounded cells with wide intercellular spaces and collapsed on maturity
of the fruit. Vessels of xylem are of various types.

Seeds: Spermoderm, a modified leguminous type from 4 layers; outer epidermis,
corresponding to the palisade cells of the other legumes, but not so high, being up to 25 p
in length and up to 50 p in width, with thick, porous walls in the outer part. They appear
polygonal, with straight beaded walls in surface view; Subepiderm, of thin-walled
polygonal-celled parenchyma (not spool or basket-shaped cf. other leguminous seeds);
spongy parenchyma of the nutritive layer with wide outer cells and narrow inner ones;
Inner epidermis of polygonal straight-walled parenchyma cells; Endosperm, a single
layer of moderately thick-walled cells which are slightly wavy; Embryo, epidermis of the
cotyledons consists of tangentially elongated, straight-walled cells with minute aleurone
grains and stomata of the anomocytic or paracytic type. The mesophyll has thick-walled
porous cells, but no palisade cells. Starch grains up to 15 y, of globular form with central
hilum; aleurone grains also up to 15 , with several globoids and are evident contents.
Powder: Powdered seeds occur as yellowish-white, coarse greasy powder with faint
odour and bland taste. .

Microscopically: Fragments of the skin showing epidermis of spermoderm with porous
cells, thin-walled subepidermal parenchyma, wavy cells from endosperm, epidermis of
the cotyledons with straight walls and anomocytic or paracytic stomata; polyhedral thin-
walled parenchyma with oil globules, aleurone grains and starch granules; both of the
latter being up to 15 p in diameter.

Chemical constituents:

Uses:

Peanuts contain 46-51 percent of fixed oil and 26-31 percent of proteins, while the
roasted nuts contain 48-55 percent of oil and 27-34 percent protein formed of arachin and
conarachin both being globulins.

Unroasted seeds are expressed to produce archis oil which is used in forming emulsions
and the cake rich in protein is used as cattle food.
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Peanuts are largely consumed salted, also in confectionary cakes and biscuits. Peanut
ground to a paste, known as peanut butter, furnish a spread for bread.

Storage:
In cold dry places, protected from light.

Arachis oil

Part used:
The fixed oil.
Names of drug:
Oleum Arachidis, Arachis oil and Huile d'arachide.
Definition:
Arachis oil is the fixed oil obtained by cold expression from the seeds of Arachis
hypogaea L. (family, Fabaceae).
Description:
Arachis oil is a pale yellow, or practically colourless oil; odour, faint, and nut-like; taste,
bland and nutty.
Arachis oil becomes opalescent at 3°C and partially solidifies below —0°C. On exposure
to air, Arachis oil thickens very slowly and becomes rancid.
Tests for identity and purity:
Sp. gr. at 20°C, 0.911 to 0.926; refractive index at 40°C, 1.4625 to 1.4545; acid value, not
more than 4; saponification value, 186 to 197; iodine value, 83 to 100; unsaponifiable
matter, not more than 1.5 percent.
(a) Arachis oil is very slightly soluble in alcohol (90 percent). It is miscible with ether,
with chloroform, with carbon disulfide, and with petroleum-benzene.
(b) Saponify about 1 ml of Arachis oil in small flask, by boiling gently under
a reflux condenser for 5 minutes, with 5 ml of 1.5 N alcoholic potassium hydroxide,
then add 1.5 ml of acetic acid and 50 ml of alcohol (70 percent), warm until the
solution is clear, and cool slowly with a thermometer dipped in the liquid; the
temperature at which the solution becomes turbid is not lower than 39°C (other
vegetable fixed oils).
(c) Arachis oil does not respond to the tests for rancid oils, for cottonseed oil, for sesame
oil, and for mineral oils.

The presence of cottonseed or sesame oil is indicated by the following test:
1. Mix 2.5 ml with 2.5 ml each of amyl alcohol and a 1 per cent solution of
precipitated sulphur in carbon disulphide and heat the mixture in a closed tube
by immersing to one-third its depth in boiling water; the development of a
pink or red colour within 30 minutes indicates the presence of cottonseed oil.
Shake 2 ml with 1 ml of a 1 percent solution of sucrose in hydrochloric acid;
the development of a pink colour in the acid layer on allowing to stand for 5
minutes indicates the presence of 'sesame oil, if the colour produced is deeper
than that produced by repeating the test without the sucrose.
2. On exposure to air it thickens very slowly and may become rancid.

45



Uses:
Arachis oil has properties similar to those of olive oil and is used for the same purposes.
Emulsions containing 10 percent of Arachis oil and 40 percent dextrose have been used
by intragastric drip as a nitrogen-free diet.

Storage:
It should be stored in well-filled airtight containers. It becomes cloudy at about 3°C and
partly solidifies at lower temperatures. If it has solidified it should be completely
remelted and mixed before use. It is sterilised by dry heat.
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Argemone mexicana L.

Family name:
Papaveraceae
Synonyms:
(a) Argemone leiocarpa Greene
(b) Argemone ochroleuca Sweet
Common names:
(a) Mexican Prickly Poppy, Prickly poppy,
Yellow Mexican Poppy (E).
(b) Pivot epineux, Pavot du Mexique, Tache de I’oeil,
Chardon du pays (F).
African names:
(2) Arabic: Swuse ils GHlaia ff (Saula g sen
(b) Bambara: Bozobo
(c) Hausa: Boginahi, Hakoorin-kadaa, Kaaki rowan-
Allah, K’amuk’amu, Karanko, Kuurar-fataakee. '
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: Orisa-ode, Ahon-ekun, Eekan-ekun, Egun-arugbo, Ma-fowokan-omo-mi
Brief description of the plant:
Leaves glaucous, oblong-oblanceolate, pinnately lobed, 1/2-3/4 to midrib, both surfaces
sparsely covered with prickles along veins, margins somewhat sinuate-dentate, the teeth
tipped with a prickle, sessile, upper ones usually somewhat clasping the stem. Buds
subglobose, 1.2-1.6 cm long, sparsely prickly; sepal horns terete, 5-10 mm long; petals
bright yellow, 1.7-3 cm long; stamens 30-50; ovary 4-6-carpellate. Capsules oblong to
broadly ellipsoid, 3-4.2 cm long, each valve with 9-15 prickles, the longest one 7-10 mm
long. Seeds numerous, 1.2-1.5 mm in diameter" .
Geographical distribution:
India and all Africa.
Part used:
Aerial parts without seeds, Leaf.
Name of drug:
Prickly poppy.
Definition:
Prickly poppy consists of the fresh or dried leaves of Argemone mexicana L. (family,
Papaveraceae).
Description:
Macroscopical: The height of this plant varies between 0.3 to 0.12 meters, Leaves are
thistle like. Stem clasping, Oblong, sinuately pinnatifid, spinous and viens are white.
Flowers are terminal, yellow and of 2.5-5.0 cm diameter. Fruits are capsule. Prickly and
oblong ovoid. Seeds numerous, globose, netted and brownish black.

Coarse erect herbs with milk sap and prickly stems and leaves; leaves somewnhat
irregularly pinnatilobed and serrate, glaucous, the edges crisped-undulate, each tooth
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spinose; flowers sessile, yellow, showy, up to 6 cm broad.; stems 2.5-10 dm long,
branched, sparsely to moderately covered with prickles.

Microscopical: Groups of fibres with calcium oxalate crystals, spiral vessels, numerous
crystals of calcium oxalate, fragments of a few skins.

Powder: Powder is green, tasteless, rough to touch with characteristic tobacco smell.
Shows parenchyma cells of the leaf epidermis, fibres carrying calcium oxalate crystals as
identified under the general macroscopical characters above; fragments of epidermal
cells, xylem fibres, spiral vessels and numerous free crystals of calcium oxalate.

Chemical constituents:

Mexicana Prickly poppy seeds contain 22-36% of a pale yellow non-edible oil, called
argemone oil or katkar oil, which contains the toxic alkaloids sanguinarine and
dihydrosanguinarine. Four quaternary isoquinoline alkaloids, dehydrocorydalmine,
jatrorrhizine, columbamine, and oxyberberine, have been isolated from the whole plant of
Argemone mexicana. The seed pods secrete a pale yellow latex when cut open. This
argemone resin contains berberine and protopine.

Tannins, benzoquinones, coumarins, mucilage, sterols, triterpenes fat, organic acids,
combined and free amino acids, monosaccharides, Vitamin C, flavonoids (rutin and
quercetin) have also been reported present in the plant.

Tests for identity:

(a) Macroscopical and microscopical examination to ascertain compliance with the
descriptions given above.

(b) Microchemical tests to confirm the presence of alkaloids.

(c) Thin-layer chromatographical examination to show the presence of sanguinarine,
jatrorrhizine and/or berberine by co-chromatography.

Tests for purity:

Moisture: 6.53 per cent.

Ash: Not more than 17.33 per cent.

Water soluble extractive: Not less than 20 per cent.

Alcohol (70 per cent) soluble extractives: Not less than 19.4 per cent.

Pharmaceutical preparations:

Uses:

N/A

Hypotensive, narcotic, diaphoretic, diuretic antibacterial.

Storage:

In closed containers kept dry and away from light.
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Areca catechu L.

Family name:
Arecaceae.
Synonyms:
(a) Areca cathechu Burm.f.
(b) Areca faufel Gaertn.
(c) Areca hortensis Lour.
(d) Areca himalayana Griff. ex H.Wendl.
(e) Areca nigra Giseke ex H.Wendl.
(f) Areca cathechu Burm.f.
(9) Sublimia areca Comm. ex Mart.
Common names:
Areca nut, Areca Palm , Betel nut palm,
Betelpalm, Catechu (E) Arec, Aréquier(F).
African names:
(@) Arabic: Ja s
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A
Brief description of the plant:
It is a palm exhibiting a slender single trunk, up to 30 m tall and about 20 cm wide, green
at first, subsequently greyish and ringed by the remains of leaf scars. Its leaves, borne at
stem apex, are pinnate, with a rigid but recurved rachis and several rigid, closely packed
segments. Flowers, yellow and fragrant, are unisexual, clustered in inflorescences basally
arising from the leaves, and enveloped by two spathes; male flowers are more numerous
and located at inflorescence apex, whilst female flowers, less numerous, are to be found
near the base. Fruits are hard, ovoid, red-orange coloured; they possess a fibrous
mesocarp and a thin woody endocarp enveloping one seed.
Geographical distribution:
: Zanzibar and coast of German East Africa, cultivated.
Part used:
The seed
Name of drug:
Areca nut
Definition:
Areca nut is the dried nut of Areca catechu L. (family, Arecaceae).
Description:
Macroscopical: It is the most widely cultivated species in the genus Areca and has been
distributed by humans throughout the tropics. As a result of its long history of
domestication, the geographic origin of this palm is not known with certainty (similar
uncertainty surrounds the origin of Coconut (Cocos nucifera), Peach Palm (Bactris
gasipaes), and Sugar Palm (Arenga pinnata). The fruit of A. catechu turns a yellow to
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scarlet color as it ripens and then consists of a thick fibrous pericarp, the so-called husk,

that encloses the seed. Like other Areca palms, this species is an understory palm and

thrives in humid tropical forests at low to medium elevations. Unlike some other
members of its genus, A. catechu readily self-seeds and is tolerant of open conditions.

Although this species is most often encountered in village gardens, it is also grown on

large-scale plantations in some areas, notably in India. Because this palm is planted

mainly for betel quid production, fruits and seeds have been the main target for selection
by growers, although cultivation for ornamental purposes has increased in recent years. In
cultivation, variation is seen in the overall growth habit and the size, shape, color, and
even taste of the fruits and seeds.

Chemical constituents:

Areca nut contains a large quantity of tannin, also gallic acid, a fixed oil gum, a little

volatile oil, lignin, and various saline substances. Four alkaloids have been found in

Areca nut - Arecoline, Arecain, Guracine, and a fourth existing in very small guantity.

Arecoline resembles Pilocarpine in its effects on the system. Arecaine is the active

principle of the Areca nut.

Tests for identity

(a) Macroscopical examination of the specimen to ensure compliance with the
descriptions given above.

(b) Make an aqueous extract of the plant material. Filter and add a few drops of ferric
choride. A dark colouration is produced.

(c) Make an extract of the alkaloid portion with ammoniacal chloroform. Concentrate the
chloroform layer and confirm the presence of arecoline in it by thin-layer co-
chromatography.

Tests for purity:
N/A
Pharmaceutical preparations:
N/A
Uses:
Tapeworm, contraction of the pupil, colic.
Storage:
In a cool dry place.
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Artemisia absinthium L.

Family name:
Asteraceae
Synonyms:
(@) Absinthium officinale Brot.
(b) Absinthium majus Geoffr.,
(c) Absinthium vulgare Lam.
(d) Artemisia absinthia St.-Lag.
(e) Artemisia arborescens var. cupaniana Chiov.
(f) Artemisia arborescens f. rehan (Chiov.)
Chiov.
(9) Artemisia rhaetica Briigger
Common names:
() Worm Wood; Old woman absinthe,
Common wormwood, Green ginger or Grand
wormwood (E).
(b) Absinthe (F).
African names:
() Arabic: dussedl) 5l a5 ) alll ol o3 p8l) 5l s pa 3 oad ol Liss Gl e ) (iandy)
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A
Brief description of the plant:
Herbaceous plant 40 cm to 1m high; leaves in rounded stups, spotted with small acorus;
inflorescence, large flower heads of 4 mm. Very bitter plant, and very sweet smelling.
Geographical distribution:
Mediterranean region of Africa.
Part used:
Dried herb.
Names of drug:
Herba Artemisia absinthium. Absinthium herb. L'herbe d'absinthe.
Definition:
The drug is the dried leaves and flowering tops of Artemisia absinthium L. (family,
Asteraceae) It contains not more than 5 percent of foreign organic matter and yields not
less than 0.3 percent of volatile oil.
Description:
Odour characteristic and aromatic and tastes bitter.
Macroscopical: Stem is solid, nearly cylindrical, greyish-green in colour and
longitudinally striated. Leaves, alternate, exstipulate petiolate. Lower leaves have
pinnatisected lamina and very long petiole, the upper leaves are nearly simple and sessile.
Leaf is greyish green 4-12 cm long and 0.3-9 cm wide, having 5-9 broadly obstrangular
lobes which are repeatedly subdivided into 3-5 smaller ovoid lobes. Lobes have acute
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apex, entire margins, lamina has pinnate reticulate venation, upper surface dark green in
colour, both surfaces densely covered with smooth hairs. Lamina of the simple leaves is
oval lanceolate, margin entire, apex acute, base symmetric. Petiole, is nearly triangular
with deep groove on the upper side, densely hairy, greyish green and its base broadly
flattened. Flower heads; hemispherical, greenish-yellow, arranged in panicles, peduncle
cylindrical erect, receptacle with central convexity, densely covered with hairs, and
surrounded by involucre of 2 rows, outer bracts oval, thick, distinctly keeled. Greyish
green in colour, outer surface hairy, inner smooth, shiny 0.2-0.3 cm long, 0.05-0.1 cm
wide; inner bracts more lanceolate, longer, thinner, florets of the outer whorls pistillate,
other hermaphrodite, corolla, epigyneous; formed of 5 pale yellow petals forming a tube.
Stamens 5 epipetalous syngenacious, filaments short, anther yellow oblong, ovary
syncarpus of two united carples, unilocular with one ovule, inferior, elongated
cylindrical, 5-ribbed covered with shinning oil glands. Style filiform brown; stigma bifid.
Microscopical: Leaf isobilateral, epidermal cells polygonal with wavy anticlinal walls,
more wavy in the lower epidermis, cuticle smooth stomata on both surfaces, more
numerous on the lower epidermis surrounded by 4 to 6 cells, ranunculaceous type.
Trichomes are numerous nonglandular hairs 1-3 cells uniseriate stalk and a horizontal
twisted end cell (the beam). Another type 1-4 short cells and a dagger-shaped apical end
cell.

Glandular hairs; short stalked bicellular biseriate and a multicellular biseriate head of 4-8
cells, another type of glandular hairs of rare occurrence of short one-celled stalk and
unicellular sac like head. Mesophyll with palisade of 2 rows abutting on each epidermis,
spongy mesophyll of several layers traversed by schizogenous glands. Midrib with
peripheral collenchyma in cortex and shows an arc of vascular bundles. Stem shows
epidermis with numerous hairs similar to those of the leaf; cortex with peripheral
collenchyma in the ridges and endodermis; pericycle with groups of fibres; phloem,
without fibres; xylem, as a continuous cylinder with, pitted, reticulate and spiral vessel,
pith with numerous schizogenous glands; bract, outer epidermal cells similar to those of
the leaf, covered with striated cuticle, the inner epidermis polygonal with lignified
anticlinal walls.

Stomata present only on the outer, trichomes similar to those of the leaf; corolla, outer
epidermal cells elongated having wavy anticlinal walls, striated cuticle, inner with
straight walls and smooth cuticle, stomata present only on both surfaces; stamen,
epidermal cells rectangular with rosette cystals of calcium oxalate; anther, epidermal cells
tabular somewhat collapsed; pollen grains, spherical with 3 pores and 3 germinal furrows
and smooth somewhat collapsed; furrows and a smooth exine; ovary; epidermal cells.
polygonal with straight anticlinal walls, hairs numerous on the outer surface only of the
glandular types; style, epidermal cells tubular covered with smooth cuticle; stigma,
papillosed receptacle, walls pitted, lignified, covered with non-glandular unicellular
twisted hairs.

Powder: Greyish green, taste, bitter, odour, aromatic shows fragment of epidermal cells
of leaves, stems, and flowers, ranunculaceous stomata, glandular and non-glandular hairs,
schizogenous glands, pericyclic fibres with tapering pointed ends, annual, spiral, pitted
vessels.
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Chemical constituents:

Absinthin, volatile oil contains mainly cineole and thujone.

Tests for identity:

(a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the descriptions given above.

(b) Gas chromatographic examination of the volatile oil to confirm the presence of
cineole and thujone.

Test for purity:

Assay:

Worm wood contains not more than 1 percent of acid insoluble ash.

Extract 10g of the powdered plant with 95 percent alcohol in a continuous extraction
apparatus till complete extraction, concentrated alcoholic extract transferred to 100 ml
volumetric flask containing 25 ml lead acetate 12.5 percent, volume completed with
distilled water. Filter, 50 ml of the filtrate transferred to 100 ml volumetric flask
containing 40 ml sodium phosphate 4.7 percent, volume completed to 100 ml, filter, 1 ml
of the purified extract transferred to test tube, evaporate in water bath; residue dissolved
in 5 ml alcohol 95 percent mixed with 5 ml of the colour reagent (50 percent sulphuric
acid containing 0.5 percent ferric chloride T.S.); warm for one minute on a boiling water
bath, the developed reddish-brown colour measured after 4 hours (400 nm); the
percentage of absinthin deduced from a preconstituted standard curve by adopting the
same procedures (0.1-0.5 mg of pure absinthin was found to obey Beer's law).

Pharmaceutical preparation:

Uses:

Tincture Absinthii.

Tonic, stimulant, anthelmintic, has a powerful cytotoxic effect. Dose 4-16 ml of oil.

Storage:

In tightly closed, dark glass containers.
In a cool place, protected from light.

53



Astragalus gummifer Lab.

Family name:
Fabaceae.
Synonyms:
(a) Astragalus strobiliferus Royle
(b) Astragalus erianthus Willd.
(c) A adpressus Ehrenb. ex Walp
(d) A noemiae Eig. var. Brantii Eig.
Common name:
(a) Tragacanth tree, Tragacanth gum
Goat's thorn, Milkvetch (E)
(b) Adragante, Astragale Adragant,
Astragale de Marseille,
Gomme Adragante (F)
African names:
(a) Arabic: 2@ ) ¢ i<
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(f) Yoruba: N/A
Brief description of the plant:
Umbellate shrub reaching 30 cm in height; leaves composed of thorny rachis with 4 to 7
pairs of mucronated and smooth leaflets and smooth or white downed stipules. Flowers
in clusters of two or three at the axils of leaves, calyx of 5 to 7 mm covered with white
down at the base, vexillum ranging from 10 to 12 mm.
Geographical distribution:
Forests, steppe pastoral land, hillsides up to an altitude of 1300-1800 m of Sahel Region
of Africa.
Part used:
Dried gummy exudate.
Names of drug:
Gummi Tragacanthe, Gum Tragacanth and Gomme Adragante.
Definition:
Gum Tragacanth is the dried gummy exudation, obtained by incision from Astragalus
gummifer Lab., and some other African species of Astragalus (family, Fabaceae). Gum
Tragacanth contains not more than 1 per cent of foreign organic matter.
Description:
Gum Tragacanth occurs in thin, frequently curved, ribbon-shaped flakes; about 2.5 cm to
1 cm wide and 0.5 to 3 mm thick, or occasionally in straight or spirally twisted linear
pieces; white to pale yellowish-white, with, numerous concentric ridges or lamellae,
translucent; tough and horny; fracture, short; odourless; taste, mucilaginous. Gum
Tragacanth is rendered easily pulverisable when heated to 50°C.
Powder: Powdered Gum Tragacanth is white to light yellowish-white; showing under the
microscope angular particles of striated mucilaginous cell-walls, few simple, rounded to
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elliptical starch granules, 3 to 25 p in diameter, and occasional compound granules of 2 to

4 components; and very few or no fragments of lignified vegetable tissue (distinction

from Indian Gum).

Chemical constituent:

Tragacanth can be separated into two parts on the basis of its behavior when added to

water. The portion soluble in water is termed tragacanthin and the insoluble portion is

named bassorin.

Tragacanth contains also 15 per cent water, traces of starch, cellulose and nitrogenous

substances. No oxydase enzyme is present.

Tests for identity and purity:

(@) Gum Tragacanth is sparingly soluble in water, but swells into a homogeneous,
adhesive opalescent gelatinous mass. It is insoluble in alcohol.

(b) Mix a small quantity of powdered Gum Tragacanth with a few drops of ruthenium red
T.S.; the particles do not acquire a pink colour (Sterculia Gum and Agar).

(c) To 4 ml of an aqueous solution of Gum Tragacanth (1 in 200), add 0.5 ml of
hydrochloric acid and heat for 30 minutes in a water-bath. Divide the liquid into two
portions.

(d) To one portion, add 1.5 ml of sodium hydroxide T.S. and 3 ml of potassio-cupric
tartrate T.S., and warm in a water-bath; a precipitate is formed.

To the other portion, add barium chloride T.S.; no precipitate is formed (cf. Agar).

(e) To 20 ml of an aqueous solution of Gum Tragacanth (1 in 100), add 5 drops of
solution of hydrogen peroxide and 5 drops of benzidine T.S., shake, and allow to
stand; neither blue coloured particles (Indian Tragacanth) nor a blue coloured solution
is obtained (Gum Arabic).

(f) Boil 1 g of Gum Tragacanth with 20 ml of water, until a mucilage is obtained, then
add 5 ml of hydrochloric acid, and again boil the mixture for 5 minutes; no red or
pink colour is produced (Indian Gum or Karaya Gum). .

(g) Mix a small quantity of powdered Gum Tragacanth with a few drops of water,
followed by a few drops of N/50 iodine; the particles are coloured yellow and may
show minute scattered blue points. Examine microscopically; only a few groups of
small rounded starch granules are visible (Starch).

(h) Gum Tragacanth loses, when dried at 100°C, not more than 10 per cent of its weight.

(i) Gum Tragacanth leaves on ignition not more than 5 per cent of ash; acid-insoluble
ash, not more than 0.5 per cent.

(1) Boil 0.5 g of Gum Tragacanth with 20 ml of water, until a mucilage is obtained, add
10 ml of lead acetate T.S.; a flocculent precipitate is formed, filter, and to the filtrate
add 10 ml of solution of lead subacetate; no precipitate is formed, or at most a slight
turbidity is produced (Gum Arabic).

Pharmaceutical preparations:

Mucilago Gummi Tragacanthae.

Pulvis Gummi Tragacanthae Compositus.
Uses:

Emulsifying and suspending agent.
Storage:

In well-closed containers.
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Atropa belladonna L.

Family name:
Solanaceae

Synonym:
Belladonna baccifera Lamk.

Common names:
Belladona. Deadly night-shade leaves (E).
Belladone (F).

African names:
(@) Arabic: (sl
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A

Brief description of the plant:
Shrub of 0.5 m to 2 m high, covered with a short down slightly fetid; undivided leaves of
15 cm over 8, gathering in two, one large and one small, purplish-blue flowers; fruits
black berries.

Geographical distribution:
Mediterranean parts of Africa.

Part used:
Leaves with or without the flowering tops.

Names of drug:
Folium Belladonnae. Belladonna Leaf. Feuille de belladone.

Definition:
Belladonna Leaf is the dried leaves, with or without the flowering tops, of Atropa
Belladonna L. (family, Solanaceae), collected from plant in flower. Belladonna Leaf
contains not more than 20 per cent of belladonna stem, not exceeding 5 mm in diameter,
and not more than 2 per cent of foreign organic matter, and yields not less than 0.3 per
cent of total alkaloids of belladonna, calculated as hyoscyamine."

Description:
Belladonna Leaf usually occurs as partly matted masses together, crumpled and twisted,
or broken leaves, or together with some smaller stems and a number of flowers and fruits;
odour, slight; taste, somewhat bitter and acrid.
Macroscopical: Leaf, simple, alternate, but the upper, in pairs, each of a large and a small
leaf; shortly petiolate; petiole, 0.5 to 4 cm long; lamina, oval lanceolate to broadly ovate,
narrowed at the base and slightly deccurent; apex, acute to acuminate, margin, entire; 5 to
25 cm long, 2.5 to 12 cm broad; light green to brownish-green; thin, papery and brittle;
almost glabrous; showing, especially when examined by a lens, numerous, whitish,
slightly raised dots, indicating the crystal cells in the mesophyll; veins, prominent on the
lower surface and run parallel to the entire margin.
Flower, solitary, usually associating the pairs of leaves, pendulous, pedicellate, pedicel,
1.5 to 2 cm long; calyx, deeply 5-10 bed, 1 cm long; corolla, regular, companulate, dull
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purplish or yellowish-brown, with 5 small reflexed lobes, about 2.5 cm long and 1.2 cm
wide; stamens, 5 short epipetalous; ovary, superior, bicarpillary, with numerous ovules.
Fruit, berry, absent or very few, immature, usually attached to the persistent calyx,
subglobular green to dull purplish-black, pulpy, up to about 12 mm in width, bilocular,
containing numerous small seeds attached to an axial placenta. Seed, about 2 mm long,
somewhat reniform, flattened, campylotropous, with brown reticulate seed-coat and
curved embryo embedded in an oily endosperm. Stem, more or less hollow, cylindrical,
flattened, longitudinally furrowed and hairy.
Microscopical: Leaf, dorsiventral; epidermal cells, with distinctly striated cuticle and
more or less sinuous anticlinal walls, more distinctly sinuous in the lower epidermis;
stomata, present on both surfaces (distinction from Scopolia), but more on the lower;
each surrounded by 3 to 5, mostly 3 subsidiary cells, one of which is distinctly smaller
than the others, cruciferous type; hairs, few, usually present, especially near the veins, on
the lower surface, more numerous on young leaves; glandular hairs, either short with
1- to 3-celled stalk and rounded or club-shaped multicellular head, or long with 4- to 6-
celled stalk, and I-celled ovoid head; non-glandular hairs, uniseriate, 2- to 6-celled,
smooth, thin-walled. Mesophyll shows a single layer of palisade and occasional idioblasts
filled with microsphaenoidal crystals, of calcium oxalate in the spongy parenchyma; such
idioblasts are also present in the tissues of the veins.
Midrib, as well as the big veins, show an array of collateral vascular bundles and
numerous groups of peri medullary phloem. Stem possesses elongated epidermal cells
with longitudinally striated cuticle, few hairs, endodermal starch sheath, small strands of
long thin-walled lignified pericyclic fibres, a ring of vascular bundles having large
reticulate vessels with ellipsoidal bordered pits, perimedullary phloem of supernumerary
strands in the pith, and occasional idioblasts of microsphaenoidal crystals in cortex and
pith. Calyx with numerous glandular hairs, having uniseriate stalks and 1- to 3-celled
heads. Corolla, with inner epidermis papillosed and outer epidermis with glandular hairs.
Pollen grains, in chloral hydrate T.S., subspherical, about 40 microns in diameter
tricolpate, having three broad germal furrows and rows of pits between the ridges on the
exine. Fruit, with epicarp exhibiting polygonal epidermal cells having straight walls,
striated cuticle and stomata; mesocarp, with large pulp cells containing occasional cluster
crystals of calcium oxalate.
Seed exhibits a white to brown seed-coat, with convoluted thick-walled cells, having
prominent ridges over the anticlinal walls.
Powder: Powdered Belladonna Leaf is green to brownish-green; characterized by
fragments showing epidermis with stomata of cruciferous type and striated cuticle;
numerous green fragments of mesophyll with idioblasts of microcrystals of calcium
oxalate; occasional non-glandular and glandular hairs; very few fragments of thin-walled
lignified fibres and reticulate vessels with ellipsoidal pits of stem. Pollen grains and
fragments from flower and fruit may be present.

Chemical constituents:
Alkaloids, mainly hyoscyamine and small amounts of hyoscine, volatile bases- pyridine,
N-methyl pyrroline, N-methyl pyrrolidine and diamine. A fluorescent substance 3-methyl
aesculetin.

57



Assay:

Tests for identity:

(a) Shake 1 g, in powder, for 2 minutes with 10 ml of 0.1N sulphuric acid, filter, and to
the filtrate add 2 ml of dilute ammonia solution and 5 ml of water; extract with 15 ml of
solvent ether, cautiously, to avoid emulsion formation, separate, dry the ether layer over
anhydrous sodium sulphate, and filter; evaporate off the ether in a porcelain dish, add 10
drops of fuming nitric acid and evaporate to dryness over a small flame, add 10 ml

of acetone and, dropwise, a 3 per cent of potassium hydroxide in alcohol (95 per cent); a
deep violet colour develops.

(b) Carry out the method for thin-layer chromatography, in vol. 2, using silica gel G as
the coating substance and a mixture of acetone, water and 13.5M ammonia (ratio 90: 7:
3) as the mobile phase and allowing the solvent front to ascend 10 cm above the line of
application. Apply separately to the chromatoplate, at 2 cm intervals, 5 pul, 10 pl and 20 ul
of each of A and B solutions. Prepare solution (A) by adding 10 ml of 0.05M sulphuric
acid to 1 g, stir for two minutes, filter, add 1 ml of 13.5M ammonia to the filtrate, dilute
to 10 ml with water, extract with 10 ml of ether, separate the ether layer, dry over
anhydrous sodium sulphate, filter, evaporate to dryness on a water-bath, and dissolve the
residue in 0.25 ml of methanol; for solution (B) dissolve 24 mg of atropine sulphate in 9
ml of methanol and add to this 1 ml of a solution containing 7.5 mg of hyoscine
hydrobromide in 10 ml of methanol. After removal of the chromatoplate, dry it at 100 to
105°C for 15 minutes, allow to cool and spray with 10 ml of sodium iodobismuthate
solution followed by 0.05M sulphuric acid until the spots become visible as orange-red to
red on a yellow to grey background. The spots in the chromatograms obtained with
solution (A) are similar to those in the chromatograms obtained with solution (B) with
regard to their R¢ (hyoscyamine-atropine, R¢ 0.30 to 0.35; hyoscine, Rt 0.8 to 0.9), their
approximate size and colour . .Other spots do not appear, particularly at R 0.45 to 0.50
(apo-atropine) in the chromatogram obtained with 20 pl of solution (A), or at R¢ 0.05 to
0.10 (tropan-3-ol) in the chromatogram obtained with 10 pl of solution (A).

Tests for purity:

(a) Belladonna Leaf shows no papillosed and stomata-free epidermis (Scopolia

Leaf); no raphides (Phytolacca); no cluster crystal in rows and no thick-walled stiff hairs
(Ailanthus).

(b) Shake vigorously about 0.2 g of powdered Belladonna Leaf with 2 ml of dilute
hydrochloric acid, filter, and add to the filtrate a drop of potassiomercuric iodide T.S.; a
precipitate is immediately formed (exhausted Belladonna Leaf).

(c) Belladonna Leaf has no ammoniacal odour (bad storage).

(d) Ash, not more than 16 per cent; acid-insoluble ash, not more than 5 per cent.

Introduce about 10 g of powdered Belladonna Leaf, module No. 22 accurately weighed,
into a stoppered flask, and add 10 ml of alcohol and 40 ml of ether. Mix well, set aside
for 10 minutes, add 5 ml of dilute solution of ammonium hydroxide, and shake frequently
for one hour.

Transfer the mixture to a small continuous extraction apparatus plugged with cotton-
wool, and when the liquid ceases to flow, pack firmly, and continue the extraction until
complete exhaustion of drug is effected.
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Evaporate the ethereal extract to about 20 ml, and filter through a small dry filter paper
into a separator. Wash the receiver and filter, previously used, with three successive
portions; each of 5 ml of ether, transferring each to the separator. Add to the mixed
ethereal extract and washings 20 ml of N/I sulfuric acid, shake well, allow to separate,
and run off the lower layer into another separator. Continue the extraction with several
portions; each of 10 ml ofN/IO sulfuric acid, until complete extraction of the alkaloid is
effected. Mix the acid liquids, wash with about 10 ml of chloroform, run off the latter
into a separator containing 10 ml of water, shake, allow to separate, and reject the
chloroform. Repeat the extraction of the acid liquid with two further portions; each of 10
ml of chloroform, transferring each to the separator containing the same water, and wash
as before. Transfer the water from this separator to that containing the acid liquid, add 20
ml of chloroform, followed by dilute solution of ammonium hydroxide, until distinctly
alkaline, and shake at once. Separate the chloroform layer, and repeat the extraction with
successive portions, each of 20 ml of chloroform, until complete extraction of the
alkaloids is effected, carrying out the extraction as rapidly as possible. Wash the
combined chloroform extracts with about 10 ml of water, reject the water, and dehydrate
the chloroform extract with about 2 g of anhydrous sodium sulfate. Filter the chloroform
extract through a dry filter paper into a porcelain dish and wash the sodium sulfate and
the filter with a few ml of chloroform. Remove the chloroform, add to the residue 2 ml of
dehydrated alcohol R., evaporate to dryness, dry for half an hour at 100° C, and then
cool. Dissolve the residue in 20 ml of N/50 sulfuric acid, and titrate with N/50 sodium
hydroxide, using methyl red T.S. as indicator.

Transfer the titrated liquid to a separator, add a few drops of dilute solution of ammonium
hydroxide, and shake with successive portions of chloroform.

Evaporate the chloroform, add to the residue a few drops of fuming nitric acid R.,
evaporate on a water-bath, cool, and add to the residue a few drops of alcoholic
potassium hydroxide T.S., a violet colour is produced.

Pharmaceutical preparations:

Uses:

Extractum Belladonnae Fluidum

Extractum Belladonnae Siccum

Pulvis Belladonnae Standardizata

Tinctura Belladonnae

Aluminium Hydroxide and Belladonna Mixture

Parasympatholytic and anticholinergic.

Storage:

In well-closed containers, in a cool dry place protected from light.
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Azadirachta indica A. Juss.

Family name:
Meliaceae.

Synonyms:
(a) Antelaea azadirachta (L.) Adelb.
(b) Antelaea javanica Gaertn
(c) Melia azadirachta L.
(d) Melia indica (A. Juss.) Brandis
(e) Melia indica Brand.

Common names:
Indian lilac. Nim. Neem. Margose (E). Lilas
des Indes, Margousier, Nim (F).

African names:
(a) Arabic: ©al))
(b) Bambara: Sa furani, Mali yirini,
(c) Hausa: Dogo'n yaro
(d) Peuhl: N/A
(e) Swahili: Mwarobaini, Mwarubaini kamili
(F) Yoruba: Dongo yaro, Igi-Oba

Brief description of the plant:
A tree that can reach 25 m in height, straight-boled, with striped and fissured bark;
alternate paripinnate leaves with about 5-8 pairs of asymmetrical leaflets at the base, long
acuminate tip; inflorescence in axillary panicles; flowers white numerous and pedicellate,
fruit ovoid, yellow when ripe containing only one seed.

Geographical distribution:
Originates from India, but it is naturalized all over intertropical Africa especially in the
coastal plains.

Parts used:
Leaves.

Name of drug:
Neem leaves. Folium Azadirachti.

Definition:
Neem is the fresh or dried leaf of Azadirachta indica A. Juss., (family, Meliaceae).

Description:
Odour, strong and characteristic; taste, bitter.
Macroscopical: The leaves are pinnate or alternate in arrangement. On each leaf there
may be up to 5-8 pairs of leaflets attached to the main strand through a small petiole. The
leaflets are ovate-lanceolate to lanceolate falcate, asymmetrical at base, long acuminate
and coarsely serrated at the edges with acuminate apex and glossy appearance.
Microscopical: A transverse section of A. Indica leaf (midrib) shows a collateral
structure and characteristic sub-epidermal masses of collenchyma on both surfaces. The
xylem takes the form of a strongly curved arc while both surfaces have smooth cuticle,
epidermal cells with almost straight walls, particularly those of the upper epidermis. The

60



stomata of anomocytic type are present in the lower epidermis while they are absent on
the upper epidermis.

Palisade ratio is 4.5 to 6.20 to 7.80 (upper epidermis only).

Stomata index is 5.0 to 12.8 for upper epidermis, there is no stomata on lower epidermis.
Stomatal number is 200 to 333 to 500.

Veinlet number is 2.5 to 3.0.

Vein let termination number is 26.0 to 28.0.

Powder: Colour , greenish-brown; taste, slightly bitter; odour, alliaceous. Straight walls
epidermal cells; lamina pieces showing anomocytic stomata, collenchymatous cells,
xylem vessels, epidermal cell walls straight; lignified vascular elements in veins and
veinlets; rosette crystals present; starch granules absent.

Chemical constituents:

Contains azadirachtin, salannin, meliantriol, azadirone, azadiradione, gedunin and other
meliacins.

Tests for identity:

(a) Macroscopical and microscopical examination to comply with the descriptions given
above.

(b) Make a methanol extract of the leaf of Azadirachta indica A. Juss. It gives positive
tests for triterpenes, fatty acids and glycosides. It gives negative tests for alkaloids,
carboxylic acids and phenols.

Test for purity:

Uses:

(a) Azadirachta indica leaf contains no starch granules.

(b) Total ash should not be more than 11.6 per cent. Acid-insoluble ash should not be
more than 1.2 per cent.

(c) Water-soluble ash should not be less than 1.8 per cent.

(d) Foreign organic matter, Not more than 2 per cent.

(e) Water soluble extractive: Not less than 16 per cent.

(F) Moisture: Not more than 30 per cent (fresh leaf).

(9) Alcohol-(70 per cent.)-soluble: Not less than 22 per cent.

Used as an anti-inflammatory agent, antimalarial and as an insecticide.

Storage:

Store in a cool dry place.
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Balanites aegyptiaca (L.) Del.

Family name:
Balanitaceae.

Synonyms:
(a) Ximenia aegyptiaca L.
(b) Agialida senegalensis Van Tiegh.
(c) Balanites zizyphoides Mildbr.& Schlechter

Common names:
Myrobalan. Soapberry tree. Thorn tree. Desert
date (E). Myrobalan d'Egypte. Dattier du
desert (F).

African names:
(a) Arabic: a5 5 5 padl mlagll
(b) Bambara: Serene, Segene, Segere, Zekene.
(c) Hausa: Aduwa, Adua.
(d) Peuhl: Goleteki, Tani, Mutoki, Mourotauki, Muceteeki.
(e) Swahili: Mnyara, Njienjia.
(f) Yoruba: Adowa

Brief description of the plant:
Small straight boled tree of 8 to 9 m high, dark coloured bark with deep stripes; branches
with strong thorns reaching 8cm in length; petiolated leaves with two subsessile leaflets
of 3 over 2.5 cm; inflorescence in bunches or axillary racemes; flowers greenish-yellow;
the fruit ovoid drupe of 3 to 4 cm in length and turns yellow when ripe.

Geographical distribution:
Sudanese-Sahelian regions of Africa.

Part used:
Seed.

Name of drug:
Desert date and Balanites seed.

Definition:
Balanites seed is the dried ripe seeds of Balanites aegyptiaca Del. (Family, Balanitaceae).
It contains not less than 0.5 per cent of total sapogenins.

Description of the drug:
Macroscopical: Stem bark flat or channeled pieces; outer bark with vertical cracks,
lenticullate; colour yellowish grey; inner bark with fine vertical striations; colour buff;
fracture short; odour characteristic; taste bitter.
Microscopical: Transverse and longitudinal sections show thin-walled lignified cork
cells; outer cells show exfoliations; thin three-layered cambial cells separate the cork
layer from the cortex; cortex consists of isolated groups of numerous sclereids with
thickened lignified walls and small lumen; two types of sclereids- isodiametric and
elongated cells; large rosette crystals occur in some cortical parenchyma; phloem tissue
consists of parenchyma and broad medullary rays with prismatic calcium oxalate crystals,
lignified phloem fibres occur in isolated groups among the phloem parenchyma.

62



Powder: Buff-coloured; odour sternutatory; taste bitter; numerous sclereids, isodiametric and
elongated, lignified; long fibres both lignified and non-lignified; few cork cells, rosette
and prismatic calcium oxalate crystals; starch grains present.

Chemical constituents:

0.5 per cent Diosgenin//Yamogenin; 50 per cent fixed oil, protein, carbohydrates,
saponins, balanitoside, pregnane glycosides.

Test for identity:

(a) Examine macroscopically and microscopically to ensure compliance with the
descriptions given above.
(b) Perform the tests for steroidal sapogenins described in VVol. 2 of the first edition.
Tests for purity:
Moisture: Not more than 8.5 per cent.
Ash: Not more than 12.21 per cent.
Water-soluble extractives: Not more than 16.3 per cent.
Alcohol (70 per cent.)-soluble extractives: Not less than 14.8 per cent.

Uses:

The diosgenin obtainable from the seeds is used in the partial synthesis of sex hormones,
oral contraceptives and corticosteroids. Antidiabetic, antihelminthic, antipyretic,
anticancer, molluscicidal.

Storage:

Store in a cool dry place away from moisture.
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Bauhinia reticulata DC.

Family name:
Fabaceae.

Synonyms:
Piliostigma reticulatum (DC.) Hochst.

Commom names: ;
Camel’s foot (E). Pied de chameau, |
Semellier (F).

African names
(a) Arabic: N/A
(b) Bambara: Niama, Niama tiene
(c) Hausa: Kargoo, Kalgoo
(d) Peuhl: Barkey, Bordedji, Barkewi.
(e) Swahili: N/A
(f) Yoruba: Abafe, Abafin, Ubons.

Brief description of the plant:
Evergreen shrub or small tree with a twisted bole to 9 m high, with a bushy spherical
canopy. Bark dark grey to brown, fibrous and corky, slash dark red. Leaves large, thick,
leathery, grey-green, 6-12 cm long x 4-8 cm wide; split in half in cattle-hoof shape, apex
bilobate, obtuse ; 9 palmate conspicuous central nerves. Flowers dioecious, clustered in
short, hairy, axillary racemes measuring 4-5 cm. Petals white with pink stripes. Fruit
large, long, straight, undulate or twisted and hard, either glabrous or sparsely pubescent,
brown, indehiscent, up to 25 cm long x 5 cm wide.

Geographical distribution:
Piliostigma reticulatum occurs in the Sahelo-Sudanian region from Senegal and
Mauritania eastward to Sudan. It has been introduced into Mozambigue.

Part used:
Leaves, barks.

Name of drug:
Camel’s foot.

Definition:
Camel’s foot is the dried leaves of Piliostigma reticulatum (DC.) Hochst. (family,

Fabaceae).

Description :
Macroscopical: Dioecious shrub or small tree up to 10(-15) m tall; bole short, rarely
straight, up to 30 cm in diameter; outer bark deeply fissured to cracked, grey to brown,
inner bark pink to red; crown rounded and dense; branches grey, waxy and glabrous.
Leaves alternate, conspicuously bi-lobed; petiole 1-3.5 cm long, swollen at both ends;
blade 5-12 cm x 4-18 cm, cordate or rounded at base, lobes rounded or more or less
cuneate, coriaceous, glabrous, greyish-green, palmately veined with 8-11 basal veins.
Inflorescence an axillary or terminal panicle, 5-15 cm long, shortly pubescent. Flowers
unisexual, c. 2.5 cm in diameter; calyx 5-toothed, 15-20 mm long; petals 5, obovate,
white with pink stripes; male flowers with 10 stamens, anthers brown. Fruit an oblong
pod 15-30 cm x 2.5-5 cm, straight, undulate or twisted, woody, hard, glabrous or
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sparsely pubescent, brown, flat, pruinose, sometimes twisted and cracked, indehiscent
and persisting, many-seeded. Seedling with epigeal germination.
Chemical constituents:
Tannins.
Test for identity:
(a) Macroscopical examination of the specimen to ensure compliance with the
descriptions given above.
(b) Extract the specimen with water. Add a few drops of ferric chloride solution. A dark
colouration appears.
Test for purity:
N/A
Pharmaceutical preparations:
N/A
Uses:
Tooth ache, antidiarrhoeal, anticonvulsant, sedative, vibriocide.
Storage
In a cool dry place.
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Bobgunnia madagascariensis (Desv.) J. H. Kirkbr. & Wiersema

Family name:
Fabaceae.
Synonyms:
Swartzia madagascariensis Desv.
Common names:
Snake bean tree (E). Petit dim (F)
African names:
(a) Arabic: N/A
(b) Bambara: Samakara, firin gama, kéngo
dugura ni, sama kara, sama Kkata,
samagara, saméan kara.
(c) Hausa: Bayama, Bogozage, Gama fada,
Gwazkiya.
(d) Peuhl: Gugirki, Gugiriki.
(e) Swahili: msekeseke
(f) Yoruba: N/A
Brief description of the plant :
It is widely distributed across wooded habitats in Africa. It is usually small, with thick,
rough grey bark with longitudinal cracks and a light, rounded crown. For several months
each year the tree is bare, although the cylindrical chocolate-brown seed pods remain and
make it quite distinctive. When damaged the tree exudes a dark-colour gum and a pea-
like scent. The leaves have an odd number (imparapinnate) of greyish coloured leaflets
with yellow hairs on the underside. The tree bears fragrant pale, pea-like flowers
followed by the pods that release 10-15 seeds when the sticky yellow flesh around them
rots on the ground.
Geographical distribution:
Widespread in tropical Africa and the Mascarene Islands.
Part used:
Whole plant, leaves, root and bark.
Name of drug:
Snake bean fruit.
Definition
Snake bean fruit is the dried ripe fruits of Swartzia madagascariensis Desv. (family,
Fabaceae).
Description:
Macroscopical: Small or medium deciduous tree up to 18 m or occasionally a shrub; bark
grey or brown, deeply fissured or reticulate. Young branches, leaf rachides and
inflorescence axes and pedicels rather conspicuously covered with a rusty-brown or
greyish dense pubescence or tomentum, but fairly quickly somewhat glabrescent, the
indumentum inconspicuous at time of fruiting. Leaves: petiole and rachis together (3)6-
15(18) cm long; leaflets (3)5-9(13), alternate or occasionally opposite, each (1)2-6(10) x
(0.8)1.2-3(5.7) cm, usually elliptic or broadly elliptic, occasionally ovate- or obovate- or
oblong-elliptic, rounded to emarginate at the apex, rounded at the base, usually markedly
darker above than beneath (particularly when young), the lower surface densely
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appressed-pubescent and the upper surface sparsely so when young, tending to be
glabrescent with age; petiolules 1-3(4) mm; stipels absent or present at the base of the
terminal leaflet only. Racemes up to 5(8) cm long, sometimes appearing branched, with
up to 10 flowers but sometimes much reduced so that the flowers appear to be in sessile
fascicles of 2 or 3 or solitary in the leaf axil; bracts subtending pedicels triangular, up to 3
mm long, rapidly falling and often leaving two short stipules; pedicels 1-3(4) cm long.
Calyx globose and 6-7 mm in diameter before anthesis, then splitting for about half its
length into 2-5 lobes and reflexing. Petal 1, 2-3.6 x (1.8)2.2-3 cm including the short
claw, white with a yellow patch at the base inside, crinkled, densely covered with
appressed brown or greyish hairs outside, glabrous inside. Stamens probably 50-60,
exceeded by the petal, somewhat unequal, yellow or orange. Gynophore 7-12 mm long,
bearing the ovary usually largely clear of the stamens. Pods (6)8-18(30) x 1-1.7(2.3) cm,
roughly cylindrical, usually somewhat bumpy and twisted, hard, dark brown to black,
pendent, indehiscent, with several to many seeds. Seeds 7-8 x 5-7 x 3 mm, oblong-
reniform, compressed, with a small hilum below the radicular lobe, pale brown or
greyish, shiny.

Chemical constituents:

Fruit: Saponin, flavonoid,glycoside.

Tests for identity:

(a) Macroscopical examination of the specimen to ensure compliance with the above
descriptions.

(b) Shake the powdered fruit with water. It foams and the foam does not disappear on
heating.

Tests for purity:

N/A

Pharmaceutical preparations:

N/A

Molluscicidal, Antifungal, insecticidal (fower).

Storage:

In a cool dry place.
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Bridelia ferruginea Benth.

Family name:
Phyllanthaceae
Synonym:
Gentilia chevalieri Beille
Common names:
Bridelia (E).
African names:
(a) Arabic: N/A
(b) Bambara: Saguan, Sabua, Sagba, Sagua, Saguin,
Dafi sagwan, Sagwan baboni.
(c) Hausa: Kumi, Kirni, Kisni, Kurni.
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba:lra, Ira odan, Eepo ira, Ura, Asaragba.

Brief description of the plant: -
A shrub or small tree up to c. 6 m high with spiny branches. Bark cracked grey. Twigs
dark brown. Young shoots and petioles densely ferrugineous-tomentose.

Geographical distribution:

Guinée and Mali eastwards to the Central African Republic and from Gabon south and
east to Angola and extreme NW Zambia.

Part used:

Leaf and stem bark

Name of drug:

Bridellia

Definition:

Bridellia consists of the leaf or stem bark of Bridellia ferrigeia Benth. (family,
Phyllanthaceae)
Description:
Macroscopical: A shrub or small tree up to c. 6 m high with spiny branches. Bark
cracked, grey. Twigs dark brown.Young shoots and petioles densely ferrugineous-
tomentose. Petioles 5-7 mm long. Stipules 5-6 x 1.5-2 mm, lanceolate, acuminate,
tomentose, readily caducous.Leaf blades 4-10 x 3-5.5 cm, elliptic to elliptic-ovate,
subacute to shortly obtusely acuminate, rounded, truncate or sometimes cordulate at the
base, thinly coriaceous, evenly pubescent along the midrib and main nerves above and
beneath, otherwise sparingly so, glossy green above and paler beneath when fresh, drying
dark brown or greyish-brown above, dark reddish-brown beneath; lateral nerves in 7-10
pairs, cheilodromous, scarcely prominent above, prominent beneath, tertiary nerves
parallel, fairly prominent beneath, quaternary nerves reticulate. Male flowers: pedicels 1-
1.5 mm long, puberulous; sepals 2 x 1 mm, triangular-ovate-lanceolate, acute, puberulous
without, glabrous within, yellowish-green; petals 1 x 0.75 mm, obdeltoid-spathulate,
incised or tridentate at the apex, cornute, glabrous; disk 1.5-2 mm in diameter, annular, £
smooth; staminal column 1 mm high; anthers 0.7 x 0.5 mm; pistillode 0.5 mm high,
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conical, notched at apex. Female flowers subsessile; sepals 1.5 x 1.5 mm, triangular,
thick, otherwise as in male; petals elliptic-obovate, puberulous without, otherwise as in
male; outer disk + as in male; inner laciniate at the apex, ciliate within, pubescent or
subglabrous; ovary 1.5 x 1 mm, ellipsoid, 2-celled; styles 2, c. 1 mm long, + free, bifid,
stigmas + smooth. Fruit c. 7 x 4-5 mm when dried, ellipsoid to ovoid-ellipsoid, 1-locular
by abortion, green at first, then reddening and becoming purplish-black at maturity. Seeds
5 x 3 mm, smooth, brownish.
Microscopy: Leaf dorsiventral with abundant fragments of lamina cells in sectional view,
showing the upper epidermis with no stomata, presence of thin cuticle; palisade layer is
single and cells are closely packed; lower epidermis is covered with fairly thick smooth
cuticle and consists of cells similar to the upper epidermis; trichomes are multicellular;
covering hairs, non-glandular, stomata, few, paracytic, surrounded by 2-3 subsidiary
cells; mesophyll parenchymatous; vascular bundles with phloem consisting of soft, thin
walled elements; the xylem vessels occur with groups of parenchyma cells in between;
idioblasts of microspaeroidal crystals of calcium oxalate, abundant in the mesophyll and
a few ones scattered in the parenchyma and the phloem; midrib at the upper epidermis
consists of polygonal, straight-walled cells with thick cuticle. Transverse section of the
stembark shows coastal and intercoastal regions filled with screnchymatous cells and
interspersed with various crystals of calcium oxalate. The bark surrounds the
paenchymatous cells which also contain crystals of calcium oxalate. Anticlinal walls of
parenchymatous cells are mostly straight, occasionally undulate and contain large
quantities of tannins. The radial tangential section shows diffuse ray tissues which are
hetrogeneous and multiseriate. Medullary rays contain calcium oxalate 0.15 +-0.07mm
by 0.085-+0.02mm.
Powder: Leaf powder greenish, odourless; taste bland; fragments of lamina show
trichome on veins and veinlets; numerous simple starch grains; lignified fibres; vessels,
veins and veinlet fragments. Abundant fragments of the lamina cells in surface view;
cells with thin sinuous anticlinal walls of the upper epidermis slightly thick-walled lower
epidermal cells with fragments of hairs, few paracytic stomata; scattered polygonal,
straight-walled cells of the upper epidermis; midrib with thick cuticle. Stem-bark with
pitted vessels that are alternate and large, few 9.8 n -33.6 . fibres of different sizes
varying from 21 p to 50 p, some containing prismatic crystals of calcium oxalate.
Chemical constituents:
Flavonoids (Bridelilactone and Bridelilactoside, apigenin and kaempferol etc.) |,
triterpenes, glycosides, saponins, steroids; tannins, astringents, lignans and phenols.
Tests for identity
a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the descriptions given above.
b) Macrochemical tests for the presence of flavonoids, glycosides, steroids and tannins
Tests for purity:
Moisture: Not more than 25 per cent.
Ash: Not more than 14.6 per cent.
Acid-insoluble ash: Not more than 1.8 per cent.
Water-soluble ash: Not less than 1.3 per cent.
Water-soluble extractive: Not less than 31.4 per cent.
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Alcohol (70 per cent. )- soluble extractive: Not less than 31.4 per cent.
Pharmaceutical preparations:

N/A
Uses:

Antidiabetic, antihypertensive, anti-viral, antimicrobial, diuretic, antipyretic.
Storage:

Store in a cool dry place.
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Caesalpinia bonduc L. (Roxb.)

Family name:
Fabaceae.
Synonyms:
(a) Guilandina bonduc L.
(b) Guilandina bonducella L.
(c) Caesalpina bonducella (L.) Fleming
(d) Caesalpina crista of Small and other
authors
(e) Guilandina crista (L.) Small
(F) Caesalpinia crista Thunb.
(9) Guilandina crista auct. non (L.) Small
Common names:
Gray nicker, Nicker seed, Bonduc nut, Nicker nut, Nicker bean, Yellow nicker, Benga
nut, Physic-nut (E).
African names:
(a) Arabic: Akit-makit, Banduc.
(b) Bambara: N/A
(c) Hausa: Yayandara, Yaayan-daraa.
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: Ayoo
Brief description of the plant:
Gray nicker is a twisted, woody shrub than can grow quite big in the Amazon Rainforest;
up to 20" high. It behaves more like a liana (woody vine) and can use the other trees as
support. Leaves are bipinnate, large prickly pods and spiny stems. The hard and shiny
seeds are green turning gray. They are used for jewelry. Gray nicker is a twisted, woody
shrub than can grow quite big in the Amazon Rainforest; up to 20" high. It behaves more
like a liana (woody vine) and can use the other trees as support. Leaves are bipinnate,
large prickly pods and spiny stems. The hard and shiny seeds are green turning gray.
They are used for jewelry.
Geographical distribution:
Widespread in the tropics of the Old and New Worlds.
Part used:
Root, Bark, Leaves, Nuts, Seeds.
Name of drug:
Gray nicker.
Definition:
Gray nicker is the dried nuts of Caesalpinia bonduc L. (Roxb.) (family, Fabaceae).
Description:
Macroscopical: Perennial, Shrubs, Herbs, Vines, twining, climbing, Woody throughout,
Stems erect or ascending, Stems or branches arching, spreading or decumbent, Stems 1-2
m tall, Stems greater than 2 m tall, Trunk or stems armed with thorns, spines or prickles,
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Stems solid, Stems or young twigs glabrous or sparsely glabrate, Leaves alternate, Leaves
petiolate, Stipules conspicuous, Stipules green, triangulate to lanceolate or foliaceous,
Stipules persistent, Stipules free, Leaves compound, Leaves even pinnate, Leaves
bipinnate, Leaf or leaflet margins entire, Leaflets opposite, Leaflets alternate or
subopposite, Leaflets 10-many, Leaves glabrous or nearly so, Inflorescences racemes,
Inflorescence terminal, Bracts conspicuously present, Flowers actinomorphic or som
ewhat irregular, Calyx 5-lobed, Calyx hairy, Petals separate, Petals clawed, Petals orange
or yellow, Banner petal narrow or oblanceolate, Banner petal ovoid or obovate, Wing
petals narrow, oblanceolate to oblong, Wing tips obtuse or rounded, Keel tips obtuse or
rounded, not beaked, Stamens 9-10, Stamens completely free, separate, Stamens long
exserted, Filaments glabrous, Style terete, Fruit a legume, Fruit unilocular, Fruit freely
dehiscent, Fruit tardily or weakly dehiscent, Fruit orbicular to subglobose, Fruit exserted
from calyx, Fruit spiny, bur-like, with hooked bristles or prickles, Fruit 1-seeded, Fruit 2-
seeded, Fruit 3-10 seeded, Seeds ovoid to rounded in outline, Seed surface smooth, Seeds
olive, brown, or black.

Chemical constituents:

Alkaloids, Glycosides and Terpenoids.

Tests for identity

(a) Macroscopical examination of the specimen to ensure compliance with the
descriptions given above.

(b) Make an extract with ammoniated chloroform. Shake with dilute hydrochloric acid.
Test the acidic extract with the common alkaloid reagents (Wagner’s, Dragendorff’s,
Mayer’s reagents). A positive reaction (precipitate) is obtained.

Tests for purity:

N/A

Pharmaceutical preparations:

Uses:

N/A

Amenorrhea, dysmenorrhea, fever, cough, worms, flatulence, dyspepsia, jaundice,
arthritis, splenomegaly and diabetes.

Storage:

In a cool dry place.
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Cajanus cajan Millsp.

Family names:
Fabaceae
Synonyms:
(a) Cytisus cajan L.
(b) Cajanus indicus Spreng.
Common names:
Field-pea, Pigeon pea (E). Pois d'Angol, Pois §
de pigeon (F).
African names:

(@) Arabic: pleall il o dain Al

(b) Bambara:

(c) Hausa: Waken-masar, Waken-turawa,
Achi-shiru, Waken gizo, Waaken-
danfamii, Aduwaa. :

(d) Peuhl:

(e) Swahili: Mbaazi

(f) Yoruba: Otili,Otinli, Feregede.

Brief description of the plant:

Annual or biennial shrub of 2 m high with stalks and leaves covered with white down;

trifolioliate leaves; short leaf stalks, oblong lanceolate folioles, inflorescence

corymbiform racemes; flowers brownish yellow; oblong linear pods obliquely constricted

between the seeds that vary from 3 to 6.

Geographical distribution:
Originates from India and cultivated in the tropical regions of Africa.
Part used:
The dried ripe seeds known as pigeon pea.
Names of drug:
Semen Cajani Indici, Cajanus seed, Pigeon pea. Seme de Cajani.
Definition:
Pigeon pea is the dried ripe seeds of Cajanus cajan Millsp. (family, Fabaceae),,
containing not more than 3 per cent foreign organic matter.
Description:

Odourless when dry, characteristic when soaked in water; taste, slight, characteristic.

Macroscopical: Seeds are more or less spherical or sub-spherical, with smooth, glassy,

light to dark brown surface, 5 mm to 7.5 mm in length, 5 mm to 6 mm in width and 3.5

mm to 5 mm in thickness. It has a strongly convex dorsal side and more or less straight

ventral side. The hilum and micropyle are neighbouring each other and a short raphe is

present in the lower part of the ventral side; the hilum, covered by whitish remains of the
funicle in the form of two prominent ridges mounted on the hilum and occupies most of
the ventral side in the form of white long line; the seed being anatropous. The micropyle,
opposite to the radicle in the upper most part of the ventral side, the seed hard to break,
but becomes soft when soaked in water for about 24 hours. The seed is formed of thin
hard testa enclosing a large embryo filling its cavity, being exalbuminous. The embryo is
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found of two large cotyledons enclosing the plumule and a small radicle slightly
projecting on the upper most part of the dorsal and ventral sides.
Microscopical: The seed shows a thin leathery testa with very thin cuticle, enclosing a
slightly accumbent embryo. The testa, formed of three layers, the epidermis, the
hypodermis and the parenchymatous nutritive layer. The epidermis consists of one layer
of cells in the different regions and two layers in the hilum region, palisade-like, being
radially elongated very closely packed, nearly equal in length in the different regions
except the hilum regions where they are slightly shorter having unequally thick, highly
refractive cellulosic, non-lignified walls with bar-like thickening, lumen narrow at the
outer extremity and wide, rounded or irregular at the base. These cells show a shining
line near its outer extremity. The cells appear from both upper and lower sides polygonal
5-6 sides, isodiametric with thick walls with narrow or wide lumen. The epidermal cells
measure 13 to 21 microns in length, 9 to 17 microns in width and 82 to 107 microns in
height. The hypodermis consists of a continuous single layer of radially elongated cells,
each resembling the tibial bone, basket or watch glass, consisting of narrow, shaft-like
middle part and two swollen extremities, having cellulosic, non-lignified, highly
refractive, unevenly thickened walls, with narrow lumen in the middle part and wide at
both extremities, the intercellular spaces between the constricted middle parts of each of
two contiguous bearer cells are wide and appear hexagonal or oval in shape. The cells
measure 9 to 17 microns in length, 13 to 21 microns in width and 43 to 64 microns in
height. In surface view, the cells appear polygonal in outline and show two concentric
rings, the outer ring corresponding to the wide lumen, and the inner ring to the narrow
lumen. The parenchymatous nutritive layer consists of 8 layers or more of large
tangentially elongated cells in the inner part and smaller cells in the outer, having thin
walls and containing large masses of protein filling the entire cell cavity. The embryo is
formed of small thin-walled parenchymatous cells, the cotyledons consist of an epidermis
of tabular mostly quadrangular cells and a mesophyll of radially elongated cells, filled
with starch granules. Aleurone grains are extended in the epidermal cells forming
aleurone layer, and also they are present in subepidermis and in few cells of mesophyill,
very small, polygonal or rounded and each containing one globoid.
Powder: Yellowish-brown, odourless, with slight characteristic taste. It is characterized
by the presence of fragments of the seed coat showing more or less polygonal
isodiametric cells with thick walls and narrow lumen when seen in top view and
relatively wide lumen when seen in base view, fragments of hypodermis with polygonal
cells with two concentric rings fragments of parenchymatous nutritive layer of the seed
showing elongated cells containing deposits of proteins, occasional parenchymatous cells
from embryo containing starch granules and aleurone grains, starch grain polyhedral with
round angles, oval or rarely rounded, simple or compound, showing faint concentric
striation and centric fissured, 2-3 branched hilum.

Chemical constituents:
Pigeon pea seeds contain protein (10-11 per cent), fat (1.7-2 per cent); carbohydrates (68-
70 per cent); calcium (154-180 mg/100 g); phosphorous (255-284 mg/I00 g) and iron
(8.8-92 mg/100 g), in addition to saponins and flavonoids. Phenylalanine, p-hydroxy
benzoic acid, tryptophan and cajaminose are present in the aqueous ethanolic and water
extracts and are responsible for its antisickling (reversal and inhibitory) activity.
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Tests for identity:

(a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the descriptions given above.
(b) Phytochemical tests to confirm the presence of glycosides and for flavonoids.
Tests for purity:
Ash 10.55-11.20 per cent; acid insoluble ash, 0.14-0.15 per cent and water-soluble ash
3.79-4.23 per cent, crude fiber 4.66-9.59 per cent.
Uses:
Seeds are used as a food in the cooked form. Also useful as antisickling (reversal and
inhibitory) agent.
Storage:
In well-closed containers, in a cool dry place, protected from light.

75



Family name:
Synonyms:

Common names:

African names:

Calotropis procera (Aiton) W. T. Aiton

Asclepiadaceae.
Asclepias procera Aiton.

(a) Giant Swallow wort, Milkweed, Apple of
Sodom, Giant milkweed, Roostertree (E)
(b) Arbre a soie du Sénégal; Pomme de .~ *
Sodome (F) [

() Arabic: sdall 5 Gulll Lial

(b) Bambara: Pompopogolo, Mpopopogolo, Ngeyi, , Fogofoko, Tomo ndeke.
(c) Hausa: Tumfaafia, Bambambele.

(d) Peuhl: Bwami, Bamanbi, Baawan bawan.

(e) Swahili: Mpamba mwitu, Ol dule, Olmasiigi.

(f) Yoruba: Bomubomu, Bomibomu.

Brief description of the plant:

Calotropis procera is a shrub or small tree up to 2.5 m (max. 6) high, stem usually
simple, rarely branched, woody at base and covered with a fissured, corky bark; branches
somewhat succulent and densely white tomentose; early glabrescent. All parts of the
plant exude a white latex when cut or broken. Leaves opposite, simple, subsessile, stipule
absent; blade oblong-obovate to broadly obovate, 5-30 x 2.5-15.5 cm, apex abruptly and
shortly acuminate to apiculate, base cordate, margins entire, succulent, white tomentose
when young, later glabrescent and glaucous. Inflorescence a dense, multiflowered,
umbellate cyme arising from the nodes and appearing axillary or terminal; flowers
hermaphroditic, pentamerous; pedicle 1-3 cm long; calyx 5-lobed, shortly united at the
base, lobes ovate, 4-7 x 3-4 mm, glabrescent. Fruit, a simple, fleshy, inflated, subglobose
to obliquely ovoid follicle up to 10 cm or more in diameter; seeds numerous, flat obovate,
6 x 5 mm, with silky white pappus 3 cm or more long. The specific name, procera is
Latin for tall or high.

Geographical distribution:

An introduced plant originally from Africa and Asia now naturalized across northern
Australia and also in South Australia.

Part used:

Leaves, Flowers, root bark.

Name of the drug:

Caloptropis. Mudar.

Definition:

Caloptropis or Mudar is the dried root of Calotropis procera (Aiton) W. T. Aiton (family,
Asclepiadaceae) freed from its outer cork layer.
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Description:

It occurs in commerce in short quilled pieces about 1/5 to 1/10 of an inch thick and not
over 1 1/2 inch wide. Deeply furrowed and reticulated

Macroscopical: Shrub or small tree to 4 m high. Stems with soft thick corky bark.
Leaves grey-green, 5-20 cm long, 4-15 cm wide, lower leaf surface densely covered in
short white hairs; base of leaf heartshaped and stem-clasping; on leaf stalk to 0.4 cm
long. Fruit a grey-green pod, splitting to release seeds. Seeds numerous, ovate, flattened,
brown, ending in a tuft of white silky hairs.

Deeply furrowed and reticulated, colour greyish buff, easily separated from periderm.
Fracture short and mealy, taste bitter, nauseous, acrid; it has a peculiar smell and is
mucilaginous; official in India and the Colonial addendum for the preparation of a
tincture.

Chemical constituents:
A yellow bitter resin; a black acid resin; Madaralbum, a crystalline colourless substance;
Madarfluavil, an ambercoloured viscid substance; and caoutchouc, and a peculiar
principle which gelatinizes on being heated, called Mudarine. Also, a neutral principle,
Calatropin, a very active poison of the digitalis type has been reported present in it.

Tests for identity
(a) Macroscopical examination of the specimen to ensure compliance with the above

given descriptions.

(b) Marcochemical test to confirm the presence of cardiac glycosides.
(c) Choromatographical examination to confirm the presence of calotropin by co-

chromatography.

Tests for purity:

N/A
Pharmaceutical preparations:

N/A
Uses:

Febrifuge, anthelmintic, depurative, expectorant, asthma.
Storage:

In a cool dry place

77



Canavalia ensiformis L. (DC.)

Family name:
Fabaceae.
Synonyms:
(a) Dolichos ensiformis L.
(b) Malocchia ensiformis (L.) Savi
(c) Dolichos acinaciformis Jacq.
(d) Dolichos ensiformis L.
(e) Dolichos pugioniformis Rauschert
Common names:
(a) Garde Place, Giant Stock-bean, Horse
Bean, Jack Bean (E)
(b) Pois De Sabre (F)
African names:
(a) Arabic: N/A
(b) Bambara: N/A
(c) Hausa: Ladiko, Wakenankwai, Baran-chaki, Waaken-bisa.
(d) Peuhl: N/A
(e) Swahili: N/A
(f) Yoruba: Ponpondo, Sese nla.
Brief description of the plant:
Perennial climber, or stems trailing, 3-15 m long. Stems appressed ferruginous
pubescent, glabrescent. Leaflets 6-17(23) x 4-12(15) cm, ovate, acuminate to a short
blunt tip or elsewhere rarely rounded, sparsely to densely pubescent on both surfaces;
petiole 4-13(16) cm long; stipules c. 2 mm long, rather thick. Inflorescences 18-50 cm
long, long-pedunculate; pedicels 2 mm long; bracteoles just over 1 mm long, obtuse.
Calyx pubescent; tube 6-9 mm long; upper lip 4-5 mm long, rounded or emarginate.
Standard mauve with white veins and green towards the base, 2.7-3 x 1.7 cm, oblong;
wings and keel mauve, white towards the base. Pods 10-17 x 2.5-3 cm, linear-oblong,
each valve with a sutural rib and an extra rib just below this, densely ferruginous
pubescent at first, later somewhat glabrescent. Seeds brown or reddish-brown, sometimes
marbled with black, 16-20 x 11-20 x 7-11 mm; hilum 11-15 mm long.
Geographical distribution:
Tropical Africa
Part used:
Seed
Name of drug:
Giant stock-bean
Definition:
Giant stockbean is the dried seed of Canavalia ensiformis L. (DC.) (family, Fabaceae).
Description:
Macroscopical: Hardy, drought-resistant annual, immune to most pests; cultivated
extensively for forage and green manuring. Young pods and immature seeds used as a
vegetable for human consumption; mature seeds ground for livestock feeding. Usually an
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erect bushy annual crop plant 1-2 m tall, but can become a perennial climber to 10 m.
Stems glabrous to appressed pubescent. Leaflets 6-20 x 3-12 cm, elliptic or ovate-
elliptic, subacute to shortly acuminate, glabrescent to sparsely pubescent on both
surfaces; petiole 2-11 cm long; stipules soon deciduous. Inflorescences 6-40 cm long,
long-pedunculate; pedicels 2-5 mm long; bracteoles c¢. 2 mm long, obtuse. Calyx sparsely
pubescent; tube 6-7 mm long; upper lip 4-5 mm long, truncate. Standard rose to purple,
2.7-3 cm long. Pods 15-35 x 3-3.5 cm, linear-oblong, each valve with a sutural rib and
an extra rib just below this, pubescent, glabrescent. Seeds white with a brownish mark
round the hilum, 14-21 x 10-15 x 7-11 mm; hilum 5.5-9 mm long.

Chemical constituents:

An insulin-binding protein was isolated from Canavalia ensiformis seed coat, by using an
insulin-Sepharose 4B affinity chromatography, and the protein was identified as
canavalin (Canavalia 7S globulin). The entomotoxic effect is due to the release of a 10-
kDa peptide by cathepsin-like enzymes in the insect's midgut. Canavalia ensiformis, C.
gladiata and C. virosa seeds contain high levels of trypsin inhinitor, lectins and
canavanine. The proteins urease and canatoxin (a toxic protein), a variant form of the
jackbean urease. Researchers have cloned a cDNA encoding another isoform of urease,
called JBURE-II. C. ensiformis seeds exhibited a relatively high level (69.0%) of in vitro
protein digestibility.

Tests for identity
a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the descriptions given above.
b) By using an insulin-Sepharose 4B affinity chromatography, confirm the presence of
canavalin (see under chemical constituents above).
Tests for purity:
Determine the in vitro protein digestibility. It should not be less than 60 per cent.
Pharmaceutical preparations:
N/A
Uses:
Insecticide, Renal perfusion pressure.
Storage:
In a cool dry place.
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Capsicum annuum L.

Family name:
Solanaceae.

Synonyms:
(a) Capsicum cerasiforme Lank.
(b) Capsicum chamaecerasus Nees.
(c) Capsicum hispidum Dunal
(d) Capsicum longum DC.
(e) Capsicum indicum Lobel.,
(F) Capsicum indicum Dierb.,

Common names: :
Red pepper (E). Piment doux. Piment des jardins. Gros
piment. Poivron (F).

African names:
(a) Arabic: el Jalé 5l s, Jald
(b) Bambara: Forotu, Kilikili.
(c) Hausa:Barkono, Barkhannu, Tasshii, Tsiiduhuu, Tonkaa.
(d) Peuhl: N/A
(e) Swabhili: Pilipili, Pilipili-hoho.
(F) Yoruba: Ata sisebe, Ata jije, Ata-gbasejo, koruko.

Brief description of the plant:
Capsicum annuum L.: Annual or biennial suffrutescent plant that can reach over 1 m in
height; ovate lanceolate leaves of 6 x 3.5 cm, inflorescence axillary bunches, greenish
white flowers, fruits polymorphic berries 18 cm long, red when ripe.

Geographical distribution:
Grown in Africa within the tropics.

Part used:
The dried entire fruit.

Names of drug:
Fructus Capsici Annuum. Bombay Capsicum. Red Pepper.

Definition:
Red pepper is the dried ripe fruits of C. annuum L. (family, Solanaceae) containing not
more than 3 per cent of calyx and pedicel, and not more than 1 per cent of foreign organic
matter.

Description:
Colour, red, yellowish-red or brownish-red; odour, characteristic but not powerful; taste,
slightly pungent, the pungency not destroyed by solutions of caustic alkalies (1 in 50), but
is destroyed by potassium permanganate T.S. (distinction from gingerol and paradol).
Macroscopical: Fruit, berry, nearly globular, ovoid or oblong, bilocular about 5 to 12 cm
long and 2 to 4 cm wide in greatest width; red, yellowish-red or brownish-red; superior
and attached to a 5-toothed calyx and a cylindrical, curved or hooked pedicel about 2-5
mm thick. Pericarp glabrous, shining, somewhat shrivelled, thin and leathery. Seeds
numerous, brownish yellow, flat, subreniform, albuminous with curved embryo about 3-5
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mm long, loose or attached to a reddish membranous dissepiment, not extending
throughout the entire length of the fruit.
Microscopical: Outer epidermis of the pericarp consists of polygonal thick straight,
pitted-walled cells, covered by a thick cuticle which is not uniformly striated; the outer
tangential and most of radial walls are much thickened; the hypodermis consists of
several layers of cuticularised collenchymatous cells; Mesocarp of several layers of thin-
walled cellulosic parenchyma, containing numerous, reddish oil globules, occasional
idioblasts containing microsphenoidal or prismatic crystals of calcium oxalate and
traversed by small vascular bundles; inner most layer of thin-walled giant cells;
Endocarp, composed of islets of isodiametric sclereids with thick, pitted, lignified,
sinuous walls; one islet over the cavity of each giant cell and separated by small thin-
walled parenchyma cells. Dissepiment shows an epidermis, formed of polygonal cells;
the cuticle of which being raised by secretion of reddish oily droplets, containing,
sometimes crystals of capsaicin; the remainder parenchyma contain occasional idioblasts
of microsphenoidal crystals of calcium oxalate, and traversed by vascular bundles. Seed-
coat consists of an epidermis composed of yellowish, very large, sinuous-walled cells
with characteristic thickening on the inner tangential and radial walls, and a nutritive
layer of collapsed parenchyma cells. Endosperm, of polygonal parenchymatous cells with
highly refractive colourless walls and containing fixed oil and aleurone grains. Calyx
with outer epidermis having anomocytic stomata; inner epidermis, with numerous
glandular hairs having unicellular stalk and multicellular head, few non-glandular hairs of
one or more cells, but no stomata; mesophyll containing many idioblasts of micro
sphenoidal crystals of calcium oxalate and a few small vascular bundles. Pedicel with
epidermis consisting of axially elongated subrectangular cells, numerous stomata and
scattered glandular hairs; pericycle with well-developed fibres, isolated or in groups of 2
or 3; xylem with radiating medullary rays; perimedullary phloem with fibres on the inner
border.
Powder: Yellowish-brown to brownish-red; characterised by fragments of the outer
epidermis of the seed-coat, consisting of lignified cells, with thick yellowish sinuous
walls; fragments of the endosperm with polyhedral cells containing oil globules and
aleurone grains, scattered reddish oily droplets; fragments of the outer epidermis of the
pericarp; scattered idioblasts of microsphenoidal crystals of calcium oxalate, fragments of
sclerenchymatous islets from the inner epidermis of the pericarp; few fragments from the
calyx and pedicel; only few small vessels and fibres but no starch granules.

Chemical constituents:
Capsicum contains the pungent principle capsaicin, a minute amount of a liquid alkaloid,
fixed oil, carotin, a red colouring matter capsanthin and a lot of vitamin C.

Test for identity:
(a) Macroscopical examination of the specimen to ensure compliance with the above

given Descriptions.
(b) Choromatographical examination to confirm the presence of capsaicin by co-
chromatography.

Test for purity:

N/A

81



Pharmaceutical preparations:
Tinctura capsici.
Unguentum capsici.
Capsicum plaster.
Uses:
It is applied externally as a stimulant and counter irritant; internally, as a pungent
stomachic, carminative and stimulant, to dispel flatulence and rouse the appetite.
Storage:
In well-closed containers, protected from light.
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Capsicum frutescens L.

Family name:
Solanaceae

Synonyms:
(a) Capsicum baccatum L.
(b) Capsicum fastigiatum BI.

Common names:
Capsicum fruit. Japanese chillies (E).
Piment de cayenne, Piment enrage,
Petit piment, Pilipili (F).

African names:
(@) Arabic: iki
(b) Bambara: Foratu, Forotu, Gamaho, Gamako, Ebaba kani.
(c) Hausa: Barkono, Barkhannu, Tasshii, Tonkaa, Tsiiduhuuu.
(d) Peuhl:
(e) Swahili: Pilipili
(F) Yoruba: Ata weere

Brief description of the plant:
Capsicum frutescens L.: Perennial branchy sub-shrub sometimes exceeding 1 m in
height; yellowish white flowers, smaller fruits do not exceed 4 cm.
Other characteristics similar to those of C. annuum L.

Geographical distribution:
Grown in the Mediterranean region and Africa within the tropics.

Part used:
Fruits.

Names of drug:
Fructus Capsici Frutescens. Capsicum.

Definition:
Japanese chillies are the dried ripe fruits of Capsicum frutescens L. (family, Solanaceae).
Capsicum is free from pedicels and calices, and not more than 1 per cent of foreign
organic matter.

Description:
Odour, characteristic but not powerful; taste, less pungent than C. minimum; the
pungency is not destroyed by solutions of caustic alkalis (1 in 50), but is destroyed by
potassium permanganate T.S. (distinction from gingerol and paradol).
Macroscopical: Fruit, berry, oblong conical, obtuse, somewhat flattened, bilocular about
15 to 26 mm long and 5 to 9 mm wide; bright crimson-red colour; superior and
sometimes remains attached to a small, inconspicuous, 5-toothed calyx, and a slender
straight pedicel, about 1 mm thick, which is as long as or rather longer than the fruit
itself. Pericarp, glabrous, shining somewhat shrivelled, thin, leathery and more or less
translucent. Seeds, 10 to 20 in each fruit, brownish-yellow, ‘flat, subreniform,
albuminous, with curved embryo, about 3 to 4 mm long, either loose or attached to a thin
reddish, membranous dissepiment.
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Microscopical: Outer epidermis of the pericarp consists of strongly thick walls, radiate
lumen, smooth cuticle, rectangular cells, 25 to 60 micronswide. Mesocarp, including the
hypodermis; have thick, pitted, cuticularised walls, cellulosic parenchyma containing
numerous reddish oil globules, occasional idioblasts containing microsphenoidal or
prismatic crystals of calcium oxalate and traversed by small vascular bundles; innermost
layer, of thin-walled giant cells. Endocarp, composed of islets of isodiametric sclereids
with thick, pitted, lignified, sinuous walls, one islet over the cavity of each giant cell, and
separated by thin-walled small parenchymatous cells. Dissepiment shows an epidermis,
formed of thinwalled polygonal cells, the cuticle of which being raised by secretion of
reddish oily drops, containing, sometimes, crystals of capsaicin; the remainder
parenchyma, containing occasional idioblasts of microsphenoidal crystals of calcium
oxalate, and traversed by vascular bundles. Seed coat consists of an epidermis composed
of yellowish, very large, sinuous walled cells, with characteristic thickening on the inner
tangential and radial walls, and a nutritive layer of collapsed parenchymatous cells.
Endosperm, formed of polygonal cellulosic parenchymatous cells with highly refractive
colourless walls and containing fixed oil and aleurone grains, 3 to 6 microns in diameter.
Calyx, with outer epidermis having stomata of

cruciferous type; inner epidermis, with numerous glandular hairs having uniseriate stalks
and multicellular yellowish heads, few non-glandular hairs of one or more cells, but no
stomata, mesophyll contains many idioblasts of microsphenoidal crystals of calcium
oxalate and a few small vascular bundles. Pedicel, with epidermis consisting of axially
elongated subrectangular cells, numerous stomata and scattered glandular hairs;
pericycle, with well-developed fibres, isolated or in groups of 2 or 3; xylem with
radiating medullary rays; perimedullary phloem, with fibres on the inner border.

Powder: Powdered Capsicum is yellowish-brown to brownish-red; characterized by
fragments of the outer epidermis of the seed-coat, consisting of lignified cells, with
yellowish thick and sinuous walls; fragments of the endosperm with polyhedral cells
containing globules of fixed oil and aleurone grains, 3 to 6 microns in diameter; scattered
reddish oily droplets; fragments of the outer epidermis of the- pericarp; scattered
idioblasts of microsphenoidal crystals of calcium oxalate; fragments of sclerenchymatous
islets from the inner epidermis of the pericarp; few fragments from calyx and pedicel,
only few small vessels, and fibres, but no starch granules.

Chemical constituents:

Pungent principle, capsaicin (0.05 to 0.14 per cent), minute quantity of a liquid alkaloid
which is not pungent, fixed oil, carotin, red colouring matter, capsanthin.

Tests for purity: .

(@) Alcohol (60 per cent) extractive, not less than 20 per cent; non-volatile ether
extractive, not less than 12 per cent, when dried at 110°C.
(b) Ash not more than 8 per cent; acid-insoluble ash, not more than 1.5 per cent.

Pharmaceutical preparations:

Uses:

Tinctura Capsici.
Unguentum Capsici.

Externally as a stimulant and counter-irritant, internally as a pungent stomachic
carminative and stimulant to dispel flatulence and arouse the appetite.
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Storage:
In well-closed containers, protected from light in a cold place.
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Carica papaya L.

Family name:
Caricaceae

Synonyms:
(a) Carica hermaphrodita Blanco
(b) Carica mamaya Vellon

Common names:
Pawpaw (E). Papayer (F).

African names:
(a) Arabic: el sba 5 Ll i 5Ll
(b) Bambara: Papayi,Papiu, Papia, Mandje.
(c) Hausa: Gwandau, Gwandda, Gwandar rabeji,

Gwandar daafijii, Gwandar masar.

(d) Peuhl: Papayi, Papayo.
(e) Swahili:Papai, Papayu.
(F) Yoruba: Igi-ibepe, Ibepe, Sayinbo.

Brief description of the plant:
Shrub of 4 to 5 m high, swollen trunk, straight, branches out without explicit design,
remarkable foliar scars, leaf for the most part petiolated with extremely divided lamina;
dioecious with female feet with flowers sessile on the trunk and male stock with flowers
borne by large loose. Panicles, fruits vary in size and colour, pulp yellow or red when
ripe. The plant contains a copious white latex.

Geographical distribution:
Originates from central America and widely grown in tropical Africa.

Part used:
Fresh ripe fruits.

Names of drug:
Fructus carica papaya. Carica papaya fruit. Fruit de carica papaya.

Definition:
Carica papaya fruit is the fresh ripe fruits of Carica papaya L., family Caricaceae,
containing not more than 2 per cent foreign organic matter.

Description:
Odour of ripe fruit is faintly aromatic and has a sweet taste.
Macroscopical: Fruit, berry, oblong to oblong ovate in shape, dark green becoming
yellowish orange on ripening with numerous seed on parietal placenta, epicarp is
leathery, mesocarp is fleshy, orange-coloured. The endocarp is unidentified. The fruit is
about 15-22 cm long and 7-11 cm broad.
Microscopical: The epidermis of the pericarp consists of polygonal isodiametric cells
with straight anticlinal walls, stomata, rare, of the ranunculaceous type; no hairs.
Mesocarp, formed of several layers of thin-walled parenchymatous cells, the outermost
layer more or less tangentially elongated and with smaller cells. The inner layer is formed
of large rounded or oval parenchymatous cells. The vascular strands, formed of narrow,
non-lignified spiral vessels and a patch of phloem. The mesocarp shows numerous
anastomosing laticiferous vessels, containing substance staining yellow colour with
iodine and few starch granules. Calcium oxalate being absent.
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Chemical constituents:

The drug contains an alkaloid, amino acids, fat, resin, sugars (a-D-glucose, B~-D-
glucose, fructose, galactose and arabinose) pectin in the unripe and ripe fruits, also
proteolytic enzyme "Papain™ in the latex of the unripe fruit.

Tests for identity:

Assay:

Uses:

(a) Macroscopical examination of the specimen to ensure compliance with the above
given descriptions.
(b) Macrochemical examination to confirm the presence of alkaloid.

20 g of the drug is moistened with dilute ammonium hydroxide, dried and exhaustively
extracted by percolation with chloroform containing 20 per cent ethanol. The chloroform-
alcohol extract is evaporated on a water bath. The residue is dissolved in 50 ml of N/10
hydrochloric acid portionwise, then filtered through a small piece of cotton wool into a
separating funnel. The dish and filter are washed twice; each with 5 ml portions of N/IO
hydrochloric acid, and then with successive portions; each of 5 ml of distilled water till
free from alkaloids. The acidic solution and washings are combined, rendered alkaline
with ammonium hydroxide and extracted with chloroform several times till exhaustion.
The combined chloroform extracts are washed with 5 ml distilled water, transferred to an
extraction flask and the chloroform distilled off, 5 ml neutral absolute alcohol added,
evaporated to dryness on a water bath and residue further heated for 15 minutes. Residue
is dissolved in 2 ml chloroform, 25 ml N/50 hydrochloric acid added, warmed to drive off
the chloroform, cooled and titrated with N/50 sodium hydroxide using methyl red as
indicator. Each ml N/50 hydrochloric acid is equivalent to 0.00478 g of alkaloids
calculated as carpaine.

As amoebicide. The milky juice of the unripe fruits used as cosmetic, anthelmintic, also
has
oxytocic properties. Ripe fresh fruits are stomachic, carminative, digestive and diuretic.

Storage:

In well-closed containers, in a cool dry place, protected from light.
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Carthamus tinctorius L.

Family name:
Asteraceae
Synonyms:
(a) Centaurea carthamus E.H.L.Krause
(b) Carthamus glaber Burm.f.
(c) Carduus tinctorius (L.) Falk
(d) Carduus tinctorius Ehrh.
Common names:
(a) Safflower, False saffron, (E)
(b) Carthame, Safran batard (F)
African names:
(a) Arabic: g_siac ab i 5l jiasl
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A
Brief description of the plant:
An annual herb, 0.4-1.3 m high, much branched, glabrous, spiny. Branches stiff,
cylindrical, whitish in colour. Leaves simple, spirally arranged, without petiole; oblong,
ovate, lanceolate or elliptic; dark green, glossy, 3-15 cm long, 1.5 cm wide, spinous
along the margin and at the tip. Flowers solitary, terminal, 2.5-4.0 cm in diameter with
spreading outer leafy spiny bracts and inner triangular bracts, spine tipped, forming a
conical involucre, with small opening at the tip. Florets, 30-90, tubular, hermaphrodite,
usually orange-yellow in colour; corolla tubes 4 cm long, with fi ve pointed segments.
Fruits white or grey, tetragonal achenes, about 8 mm long, without pappus.
Geographical distribution:
Middle-east, Afghanistan, Ethiopia and India.Widely cultivated around the world.
Part used:
Flowers
Name of drug:
Flos Carthami, Safflower.
Definition:
Safflower is the dried flowers of Carthamus tinctorius L. (family, Asteraceae).
Description:
Odour: characteristic aromatic; taste: slightly bitter. Red to red-brown corollas, yellow
styles and stamens, rarely mixed with immature ovaries; corollas tubular, 1-2 cm long,
with fi ve segments; long pistils surrounded by fi ve stamens; pollen grains yellow and
spherical, approximately 50.0 pm in diameter, with fi ne protrusions on the surface.
Macroscopical: Safflower (Carthamus tinctorius L.) is an annual herbaceous, highly
branched plant that can reach 0.3-1.5 m in height. It has an extensive root system with a
strong fleshy taproot reaching 2-3 m in depth and thin lateral roots exploring the first 30
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cm of the soil (Ecoport, 2010; Oyen et al., 2007). The stems are glabrous, greenish white,
cylindrical and woody near the base. The leaves are sessile, arranged in a rosette from the
base, 4-20 cm long x 1-5 cm broad, glossy dark green; the upper leaves bear many sharp
spines. Each stem bears a terminal inflorescence. It is a globular capitulum, 1.3-3.5 cm in
diameter, containing 20-80 tubular orange-red flowers becoming dark red during
flowering. Each flower produces one fruit. Safflower fruits are achenes, usually called
"seeds", surrounded by a thick fibrous hull. They are smooth, shiny and angular, about 6-
9 mm long, white or brownish and white with grey, brown or black stripes. They
generally contain 33-60% hull and 40-67% kernel.

Carthamus comprises about 15 species. Section Carthamus comprises Carthamus
tinctorius and its 5 closest relatives, all annual species from western Asia with n = 12.
Because Carthamus tinctorius has been cultivated over a wide area since ancient times,
and because cross-pollination is fairly common, variability in safflower is large. The
morphological differences are most obvious in branching (height, density), leaves
(presence or absence of rosette leaves, more or less spiny leaves), involucral bracts (form,
pubescence, spiny or not), inflorescences (number and size of heads), flower colour
(reddish, orange, yellow, white), and achenes (size, presence or absence of pappus).
Powder: Orange-yellow with fragments of corolla, filament and stigma. Long tubular
secretory cells, up to 66 um in diameter, usually accompanied by vessels containing
yellowish-brown to reddish-brown secretion. Outer walls of terminal epidermal cells of
corolla lobes projecting to be tomentellate.

Upper epidermal cells of stigma and style differentiated into conical unicellular hairs,
acuminate or slightly obtuse at the apex. Pollen grains subrounded, elliptical or olivary,
with three germinal pores, exine dentate spinose. Parenchymatous cells containing
crystals of calcium oxalate, 2-6 um in diameter.

Chemical constituents:

The major constituent is the chalcone C-glucoside carthamin (up to 8.5%). Other signifi
cant constituents include fatty acids, the chalcone hydroxysaffl or yellow A; the
nitrogenous chalcone tinctormine; the quinoid C-glycosides saffl or yellow A and safflor
yellow B; the flavonoids neocarthamin, quercetin, rutin, kaempferol and related hydroxy
derivatives and glycosides; dotriacontane-6,8-diol, erythrohentriacontane-6,8-diol,
heptacosane-8,10-diol, triacontane-6,8-diol and related alkanes.

Tests for identity:

(a) Macroscopical and microscopical examination of the plant material to comply with
the descriptions above.

(b) Carry out thin layer chromatography tests to confirm the presence of carthamin using
this compound as a reference by co-chromaptography.

(c) Confirm the presence of carthamin by spectrophotometry.

Tests for purity:

Foreign organic matter: Not more than 2 per cent.
Total ash: Not more than 18 per cent.
Moisture: Not more than 13 per cent.

Pharmaceutical preparations:

N/A
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Uses:
Treatment of amenorrhoea, dysmenorrhoea and wounds or sores with pain and swelling,
and prevention of atherosclerosis.

Storage:
To be stored in closed glass containers protected from moisture.
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Cassia fistula L.

Family name:
Fabaceae.
Synonyms:
(a) Cassia fistulosa L. ex R.W. Long &
Lakela
(b) Cassia fistuloides Collad.
(c) Cassia rhombifolia Roxb.
(d) Bactyrilobium fistula Willd.
(e) Cassia bonplandiana DC.
(F) Cassia excelsa Kunth
(g) Cathartocarpus excelsus G. Don
(h) Cathartocarpus fistuloides (Collad.)
G.Don
(i) Cathartocarpus rhombifolius G. Don
Common names:
Canafistula, Golden shower, Indian laburnum, Purging fistula, Purging cassia (E)
African names:
() Arabic: el s Al 51 Y siind LS i s LA
(b) Bambara: N/A
(c) Hausa: Filasko
(d) Peuhl: N/A
(e) Swahili: N/A
(f) Yoruba: Aidan tooro
Brief description of the plant:
The golden shower tree is a medium-sized tree, growing to 10-20 metres (33-66 ft) tall
with fast growth. The leaves are deciduous, 15-60 centimetres (5.9-24 in) long, pinnate
with 3 to 8 pairs of leaflets, each leaflet 7-21 centimetres (2.8-8.3 in) long and 4-9
centimetres (1.6-3.5 in) broad. The flowers are produced in pendulous racemes 20-40
centimetres (7.9-16 in) long, each flower 4—7 centimetres (1.6-2.8 in) diameter with five
yellow petals of equal size and shape. The fruit is a legume, 30-60 centimetres (12-24 in)
long and 1.5-2.5 centimetres (0.59-0.98 in) broad, with a pungent odor and containing
several seeds. The seeds are poisonous.
Geographical distribution:
Native to South Asia, including India, Sri Lanka and Myanmar, this tree is now widely
grown throughout the tropics.
Part used:
Fruit
Name of drug:
Purging cassia
Definition:
Purging cassia is the dried ripe fruits of Cassia fistula L. (family, Fabaceae).
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Description:
Macroscopical: Pods are pendulous, 40-70cm by 20-27mm. They smooth, straight or
slightly curved, cylindrical, shortly stalked, suddenly contracted into a blunt point and
dark chocolate brown in colour. The round distal end bears a small point marking the
position of the style and the base or proximal end is extended as a short stalk widening
below towards the remains of the thalamus. Pods are indehiscent and have dorsal and
ventral sutures distinctly marked by horizontal smooth lines running along the whole
length. Internally, the pod is divided by thin-buff coloured, transverse, dissepiments at
intervals of about 0.5cm. Seeds are about 25-100 in number per pod and each is
immersed in a dark-cloured pulp. Seed is small, ovoid , somewhat compressed. Testa is
very hard, smooth and shiny, pale orange brown in colour, marked down with one
flattened surface by a raised line.
Microscopical: Epidermis of fruit consists of rectangular to circular-shaped cells with
thick cell walls. Occasional stomata of the paracytic type are present. Fibres and calcium
oxalate crystals are present. The transverse section of the entire fruit shows 2-3 layers of
rectangular-shaped lignified cells usually 15-70u long, a layer of sclerenchymatous tissue
containing stone cells and layers of parenchyma. Transverse section of the seed consists
of a mucilage stratum followed by long, vertical palisade cells and hourglass cells. The
embryo is mainly made up of parenchyma.
Powder: Light yellow to brown in colour with slight odour. Diagnostic structures include
the presence of rectangular to circular-shaped epidermal cells showing paracytic stomata.
Fragments of lignified fibres, vessels of the vascular bundles and hourglass cells.
Chemical constituents:
Purging fistula's laxative actions come from a group of well documented compounds
called anthraquinones that are found in all Cassia and Senna plants in varying degrees.
The seeds contain approximately 2% anthraquinones, 24% crude protein, 4.5% crude fat,
6.5% crude fiber, and 50% carbohydrates. The leaves have been documented with
15.88% crude protein, 6.65% crude fat, 20% crude fiber, and 39.86% carbohydrates. In
addition to the anthraquinone glycosides, other compounds documented in the plant
include fistulic acid, rhein, rheinglucoside, galactomannan, sennosides A and B, tannin,
phlobaphenes, oxyanthraquinone substances, emodin, chrysophanic acid, fistuacacidin,
barbaloin, lupeol, beta-sitosterol, and hexacosanol.
Tests for identity:
(a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the descriptions given above.
(b) Macrochemical test (Borntrager’s) to confirm the presence of anthraquinone
glycosides.
(c) Thin-layer chromatographic tests to confirm the presence of Emodin by co-
chromatography.
Tests for purity:
Moisture: Not more than 10 per cent.
Ash: Not more than 5 per cent.
Acid-insoluble ash: Not more than 0.3 per cent.
Water-soluble ash: Not less than 1.5 per cent.
Alcohol-soluble extractives: Not less than 20 per cent. (Coarse powder)
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Water-soluble extractives: Not less than 2.3 per cent.
Pharmaceutical preparations:

See under Alexandrian senna.
Uses:

Laxative and purgative. 2g of the of the powdered pod to be taken at bedtime as laxative.
Storage:

In well-closed containers protected from light and moisture.
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Cassia sieberiana DC.

Family name:
Fabaceae.
Synonyms:
Cassia kotschyana Oliv.
Common names:
African laburnum, Drumstick Tree (E)
African names:
(a) Arabic: N/A
(b) Bambara: Sindian
(c) Hausa: Arahe, Gammafada, Malga,
Marga.
(d) Peuhl: Samassindiangui, Sindia.
(e) Swahili: N/A
(F) Yoruba: Aridan-tooro
Brief description of the plant:
Shrub or small tree to 15 m, savanna region or the northern edge of the forest, often
planted in villages. Rough, blackish bark; slash ochre-yellowish; wood reddish, very
hard. Fruit up to 80 cm long and 1.5 cm thick with the seeds in one series.
Geographical distribution:
Cassia sieberiana is distributed from Senegal and Gambia east to DR Congo and
Uganda.
Part used:
Roots.
Name of drug:
African laburnum.
Definition:
African laburnum leaf is the dried leaf of Cassia sieberiana DC. (family, Fabaceae).
Description:
Macroscopical: Shrub or small tree up to 15(-20) m tall; bole short, twisted; bark
fissured, grey to brown, with blackish stripes; young branches densely shortly hairy.
Leaves arranged spirally, paripinnately compound with 5-14 pairs of leaflets; stipules
narrowly triangular, c. 2 mm long, caducous; leaflets elliptical to ovate, 3.5-10 cm x 2-5
cm, apex rounded to acute, shortly hairy. Inflorescence an axillary pendulous raceme up
to 35(-45) cm long; bracts soon falling. Flowers bisexual, slightly zygomorphic, 5-
merous; sepals elliptical, 5-8 mm long, slightly hairy; petals oblong to almost circular, 2—
3.5 cm long, bright yellow; stamens 10, free, 3 lower ones fertile, hooked at base, much
longer than the petals, 4 middle ones fertile, short, 3 upper ones rudimentary; ovary
superior, sessile, style slender, much longer than the petals. Fruit a, cylindrical pod 40—
60(-90) cm x c. 1.5 cm, transversely partitioned, dehiscent by 2 valves, black, many-
seeded with seeds embedded in yellow pulp. Seeds ellipsoid, 8-9 mm long, rusty to dark
brown, glabrous. Seedling with epigeal germination.
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Chemical constituents:
Cassia sieberiana contains calcium oxalate in abundance. The leaves contain flavones
(quercitrin, isoquercitrin), an anthraquinone (rhein) and tannins (11%). The roots contain
tannins (up to 17%), anthraquinones and sterols. The purgative action can be ascribed to
the anthraquinones. The flavones cause diuresis and have antibacterial and anti-
inflammatory activity.
Tests for identity:
(a) The termite-resistant wood changes from white or yellowish-pinkish to dark red upon
exposure. It is finely textured, heavy, hard and difficult to work.
(b) Macroscopical examination of the specimen to ensure compliance with the
descriptions given above.
(c) Carry out the macrochemical tests for anthraquinones described under the monograph
of Alexandrian senna. It should give a positive reaction.
(d) Confirm the presence of rhein by co-chromatography on thin-layer chromatography.
Tests for purity:
N/A
Pharmaceutical preparations:
See under the monograph for Alexandrian senna .
Uses:
Purgative, Root used as tonic, diuretic, aphrodisiac.
Storage:
In a cool dry place.
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Cassia tora L.

Family name:
Fabaceae.

Synonyms:
(a) Sennatora (L.) Roxb.
(b) Cassia borneensis Mig.
(c) Cassia gallinaria Collad.
(d) Cassia numilis Collad.
(e) Cassia boreensis Miq.
(F) Emelista tora Britton & Rose

Common names:
Coffee pod, Foetid Cassia, Tora, Sickle Senna,
Wild Senna, Sickle Pod, Coffee Pod, Ringworm Plant (E)
Casse Puante Petite Espece (F).

African names:
(a) Arabic: N/A
(b) Bambara: N/A
(c) Hausa: Tafasaa, Zark’amo.
(d) Peuhl: Qulo
(e) Swahili: N/A
(f) Yoruba: Eru asunundegbe, Ako rere, Epa ikun, Jelenbeun, Epajagbo.

Brief description of the plant:
An annual foetid herb, with a height of 30 to 90 cm, Cassia tora is mainly found in the
states of Uttar Pradesh and Madhya Pradesh, in India. It has pinnate leaves, which are
about 10 cm long. Each leaf has three pairs of leaflets that are opposite, ovate, oblong and
oblique at the base. The yellow-colored flowers are bearded in the axel of the leaves. The
flowers comprises of five petals, each about half inch in diameter.
The seeds are rhombohedral and brown in color, about 30 to 50 in number. The plant
bears flowers in the rainy season and fruits in the winter.

Geographical distribution:
Widely diffused in Tropical Africa, as indeed through the Tropics generally.

Parts used:
Leaves, seeds, roots.

Name of drug:
Sickle senna leaves.

Definition:
Sickle senna leaves are the fresh or dried leaves of Cassia tora L. also known as Senna
tora (L.) Roxb. (family, Fabaceae).

Description:
Shrub or small tree to 15 m, savanna region or the northern edge of the forest, often
planted in villages. Rough, blackish bark; slash ochre-yellowish; wood reddish, very
hard. Fruit up to 80 cm long and 1.5 cm thick with the seeds in one series.
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Macroscopical: Stem annual, erect or ascending, terete or nearly so, glabrous or thinly
pilose or pubescent, attaining 2—3 ft. Leaflets in 2 or 3 pairs, obovate or obovate-oblong,
obtuse, mucronate, thinly subappressed-pilose or glabrous, varying from 3/4-1 1/2 or 2
in. in length; petiolules very short. Common petiole pubescent or nearly glabrous, with
conspicuous narrow-cylindrical glands between at least the lower pinne. Stipules
subulate, or narrow-linear. Flowers usually in pairs or solitary, axillary, with or without a
short common peduncle; pedicels 3/4-1 in. long, in fruit stout ascending. Sepals unequal,
obtuse. Petals obovate, shortly clawed. Anterior anthers enlarged and usually distinctly
obtusely produced at the apex. Legumes elongate, curved, narrow-linear, 4-8 in. long,
1/6— 1/4 in. broad, oblong-quadrate in section; valves separating, marked internally with
the oblique transverse partial septa. Seeds arranged lengthwise, their larger diameter
parallel with the valves, rhomboidal or obliquely oblong; cotyledons plicate in transverse
section.

Chemical constituents:
(+)- rhein, aloe-emodin, chrysophanol, 7% resins, cathatrine, calcium, iron, phosphorus,
1,3,5-trihydroxy-6-7-dimethoxy-2-methylanthroquinone, beta-sitosterol, naptho-alpha-
pyrone-toralactune, chrysophanol, physcion, emodin, rubrofusarin, cchrysophonic acid-9-
anthrone, tricontan-1-0l, stigmasterol, b-sitosteral-b-D-glucoside, freindlen, palmitic,
stearic, succinic and d-tartaric acids uridine, quercitrin, isoquercitrin.

Tests for identity
(a) Macroscopical examination of the specimen to ensure compliance with the

descriptions given above.
(b) Carry out the macrochemical tests for anthraquinones described under the monograph
of Alexandrian senna. It should give a positive reaction.

(c) Confirm the presence of rhein by co-chromatography on thin-layer chromatography.

Tests for purity:
N/A

Pharmaceutical preparations:
See under the monograph for Alexandrian senna .

Uses:
Fresh leaves for insomnia, laxative.

Storage:
In a cool dry place.
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Catharanthus roseus (L.) G. Don

Family name:
Apocynaceae.

Synonyms:
(&) Ammocallis rosea (L.) Small
(b) Lochnera rosea (L.) Rchb. ex Endl.
(c) Vincarosea L.

Common names:
(a) Madagascar Periwinkle, Periwinkle, Rose ‘

periwinkle, Chatas, Chula, Vinca (E).

(b) Pervenche de Madagascar (F).

African names:
(a) Arabic: 4,5 4dle
(b) Bambara: N/A
(c) Hausa: Fure biyu and Hure biyu.
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: Apabida

Brief description of the plant:
Perennial sub-shrub reaching 80 cm in height; oblong elliptic leaves of 2 to 7 cm long
and 1.5 to 3 cm wide, flowers solitary or twin, axillary, white or pink; fruits follicular
with two subulated mericarps, numerous black small seeds.

Geographical distribution:
Spontaneous or grown over tropical and subtropical Africa.

Part used:
Leaves

Names of drug:
Pervenche de Madagascar, Periwinkle.

Definition:
Periwinkle consists of fresh or dried leaves of Catharanthus roseus (L.) G.Don (family,
Apocynaceae).

Description:
Green greyish after desiccation, taste feebly bitter.
Macroscopical: Suffrutex 30-100(-200) cm. high, erect or decumbent, usually with
white latex. Stems = terete, green or yellowish-green, sometimes slightly to heavily
suffused with red or purple, laxly pubescent or glabrous. Leaves decussate, petiolate;
petiole (0-1)0-3—-1 cm. long, laxly puberulous or glabrous, with a fringe of colleters in the
axil, the outer ones longer than the inner and with some strigose hairs; lamina rather
variable in shape, elliptic, obovate or narrowly obovate, 1-9-3 times as long as wide,
(349 x (0-8)1-5-3-5 cm., obtuse or acute, with a mucronate apex and sometimes
slightly emarginate, cuneate or obliquely cuneate at the base, laxly pubescent to glabrous
on both sides; veins paler; secondary veins more or less conspicuous, 7-11 on each side;
tertiary venation inconspicuous. Inflorescence ebracteate. Pedicel 0-1-0-2 mm. long,
laxly puberulous to glabrous. Flowers (3)4-5(5-6) cm. long. Sepals green, slightly
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connate at the base, sometimes slightly unequal, 2-7—4-7 times as long as wide, (2)3-5 x
1-1-5 mm., outside laxly puberulous or glabrous, glabrous inside, sometimes towards the
apex with some minute white hairs, entire erect. Corolla white or pink, with a purple, red,
pink, pale yellow or — if white sometimes — white centre; tube often slightly greenish,
with a long narrow cylindrical basal and a short wider upper portion (4-2)5-8(12-5) times
as long as the calyx, 2-2-3 cm. long (in the narrow portion 1-2 mm. wide, up to 3 mm. in
the widened portion), outside laxly puberulous or glabrescent, within the throat at the
level of the anthers with a c. 0-5 mm. broad densely strigose ring, and then in the
widened portion velutinous for 1-1-5 mm. on the veins from the base of the filaments,
and below it with a 1-5-2 mm. broad sericeous ring, situated just below the level of the
clavuncula; throat 1-5-2 mm. in diam.; lobes usually paler outside, (0-8)1-2-2(2-8) X
(0-6)0-9-2 cm. broadly obovate, spreading, entire, sometimes ciliate, in bud overlapping
to the left. Stamens included, inserted 0-4-0-6 cm. below the corolla-mouth; filaments
very short, glabrous; anthers with the apex acute, cordate at the base, 2-3-3 x 1-1-3 mm.,
introrse, completely fertile. Pistil 17-26 mm. long; carpels 1-5-2(2-8) x 0-8-1 x 0-5-1
mm., connate at the base, rounded at the apex, puberulous at the apex and glabrous
towards the base; style 16-24 x 0-3 mm., sometimes slightly split at the base, glabrous;
clavuncula 1-3-2-3 mm. long, at the apex with a woolly ring, (0-1)0-3 x 0-8-1-3 mm., at
the base also with a woolly ring, 0-3-0-5 x (0-8)1-1-5 mm., and in between with a
glabrous or puberulous 0-4-0-8 x 0-5-1 mm. wide zone, and at the base with a reflexed
hyaline frill, 0-5-1 x 0-8-1-5 mm. Fruit green, also when mature, composed of two
follicles (sometimes one aborted or reduced) erect or slightly spreading. Follicle
cylindrical, striate, 5-2-13-5 times as long as wide, 1-2-3:8 x 0-2-0-3 cm., dehiscent at
the adaxial side. Seeds numerous grooved at one side, 1-2 x 0-5-0-8 mm.
Microscopical: The epidermis of the leaf is glabrous with some fibres; Peripheral part is
ligneous with islands of riddled perimedullary tissue. Trochomes are covering type,
uniseriate, 1-3 cells long, 35.5-280um on the upper surface and 105.0-295.5um on the
lower surface. Epidermal cells measure10.5-63um with anticlinal walls more sinuous on
the lower surface than on the upper surface. Stomatal index is 0-21.4 on the upper surface
and 5.0 -31.1 on the lower surface while palisade ratio is 2.5-7.5. calcium oxalate crystals
are absent. Midrib is abaxially prominent, containing an arc of xylem with a narrow
phloem. Perimedullatry phloem is present. The zone of collenchymas underlies both
epidermises in the midrib region and the single layer of palisade cells, present on the
upper surface only, is interrupted in the midrib.
Powder: Fragments of epidermis, covering, uniseriate trichomes, stomata of cruciferous
type; cell fragments of palisade, collenchymas, parenchyma and also xylem and phloem
vessels fragments. Calcium oxalate crystals are absent.

Chemical constituents:
Leaves contain 5 to 10 per cent of water and about 8 per cent of mineral matter. C. roseus
contains 63 alkaloids. Among them are vincristine, vinblastine, vinleurosine and
vinrozidine-vincerine, ajmalicine serpentine, etc.
Several organic acids have been characterised such as protocatechuic, caffeic, p-hydroxy-
benzoic, ursolic acids. The latter constitutes 3.7 per cent of the dried drug.
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Also found: a volatile monoterpene, heterosidic pigments, aglucons of which are
hirsutidin, petunidin, malvidin, kampferol and quercitin. A phenolic heteroside, vincoside
has been characterised as 3 glucoside 2,3-dihydroxy benzoic acid.

They also contain tannoids, flavonic pigments and cholin. Active principles of the drug

are dimeric indolic alkaloids representing 0.40 to 0.90 per cent (depending on the

geographical origin) of dried leaves. The major therapeutic alkaloids are vincristine and
vinblastine.
Tests for identity:

(a) Macroscopical and microscopical examination of the specimen to ensure it complies
with the above descriptions

(b) Triturate 0.50 g of the drug with dilute ammonium hydroxide, then shake with 100 ml
of ether. The solvent is then decanted, shake it well with 1 ml of dilute hydrochloric
acid. The aqueous acid solution separated must give a clear turbidity when Mayer's
reagent is added.

(c) The aqueous acid solution in the test in b) above gives positive reaction to other
common alkaloid test reagents such as Draggendorff, Wagner and Marquis reagents.

Tests for purity:

(a) Thin-layer chromatographic examination of the alkaloidal extract (ether extract in test
b above) of the specimen to confirm the presence of vincristine and vinblastine by co-
chromatography.

(b) Moisture: Not more than 66 per cent.; Acid-insoluble ash: Not more than 2.5 per
cent.; Water-soluble ash: not less than 1.83 per cent.; Alcohol-soluble extractive: Not
less than 8.3 per cent (moderately coarse powder); Water-soluble extractives: Not less
than 16.2 per cent. (moderately coarse powder).

Pharmaceutical preparations:
Vinblastine (Vincaleucoblastine) as aqueous sulfate solution at 0.10 per cent. Vincristine
in form of sulfate.

Uses:

Periwinkle is utilised in traditional medicine as antidiabetic. Its alkaloids are utilised as

anti-tumor drug.

Leurocristine (Vinecristine) administrated in form of sulfate or injections i.v. dose of 0.03

to 0.1 mg/kg in hemopathies and lymphoblastic leukemia.

Vincaleucoblastine in intravenous injection dose, 0.10 to 0.15 mg/kg (physical weight) in

Hodgkin disease.

Storage:

Aqueous solutions are kept in refrigerators. The dry drug is kept in well-closed containers

in the absence of light and humidity.
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Ceiba pentandra (L.) Gaertn.

Family name:
Bombacaceae.
Synonyms:
(a) Bombax pentandrum L.
(b) Ceiba caribaea (Dc.) A. Chev.
(c) Eriodendron anfractuosum DC.
Common names: i
(a) Kapok, Ceiba, Silk-cotton tree, White
Silk-cotton Tree (E).
(b) Kapokier (F)
African names:
(a) Arabic: Bl 5 s
(b) Bambara: N/A
(c) Hausa: Riimii and Riinii.
(d) Peuhl: Bantangui
(e) Swabhili: Msufi
(F) Yoruba: Eegun, Eegungun, Ponpola, Araba, Odere.
Brief description of the plant:
A giant in the rainforests, the kapok tree can reach up to 200 feet in height, sometimes
growing as much as 13 feet per year. Due to its extreme height, the kapok, or ceiba tree,
towers over the other rainforest vegetation. The trunk can expand to nine or 10 feet in
diameter. In the nooks and grooves of this huge plant live a diverse number of species
including frogs, birds and bromeliads. The kapok tree is deciduous, shedding all of its
leaves during the dry season. As its seeds are easily blown into open areas, kapok trees
are some of the first to colonize open areas in the forest. The white and pink flowers of
the kapok tree emit a foul odor that attracts bats. As the flying mammals move from
flower to flower feasting on the nectar, they transfer pollen on their fur, thus facilitating
pollination. The kapok tree does a great job at spreading its seeds, producing anywhere
between 500 and 4,000 fruits at one time, with each fruit containing 200 seeds. When
these fruit burst open, silky fibers spread the many seeds all over the forest.
Geographical distribution:
Africa, South America, tropical Asia.
Part used:
Bark.
Name of drug:
Kapok bark.
Definition:.
Kapok bark is the stem bark of Ceiba pentandra (L.) Gaertn (family, Bombaceae).
Description:
The genus Ceiba contains species that are large trees with most species 5-20 m tall, but
the largest species reaching up to 50 m in height.
Macroscopical: Tall tree with straight trunk and + horizontal main branches; bark
smooth, usually with scattered conical spines to 1.5 cm long; young branches glabrous or
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pubescent. Leaves 5-9-foliolate; leaflets narrowly elliptic-obovate, entire, acuminate, 7—
20 x 1.8-6.5 cm, glabrous; petiole 5.5-25 cm long, at the apex expanded into an almost
circular disk. Flowers often on leafless branches or present when the whole tree is
leafless, in 1-15-flowered axillary clusters. Calyx 9-15 mm long, lobed, glabrous
outside, pubescent inside. Petals pink or white, oblong, 2-3.5 cm long. Filament-tube 5-9
mm long; anthers coiled or reniform. Ovary glabrous or nearly so; style 2.5-3.3 cm long.
Capsule + woody, smooth, brown, oblong-ellipsoid, up to ¢. 26 x 11 cm. Seeds
subglobose, ¢. 6 mm across.

Chemical constituents:
A new naphthoquinone, 2,7-dihydroxy-8-formyl-5-isopropyl-3-methyl-1,4-
naphthoquinone together with a known naphthoquinone, 8-formyl-7-hydroxy-5-
isopropyl-2-methoxy-3-methyl-1,4-naphthoquinone, isolated from the heartwood. A new
isoflavone glycoside was isolated from the bark, with 80 per cent ethanol, along with
known isoflavones, vavain and vavain glucoside. New isoflavones, pentandrin and
pentandrin glucoside, were isolated from the stem bark along with beta-sitosterol and its
3-O-beta-D-glucopyranoside. New isoflavone glucoside vavain 3'-O-beta-d-glucoside
and its aglycon, vavain, were isolated from the bark together with flavan-3-ol, (+)-
catechin, 8-formyl-7-hydroxy-5-isopropyl-2-methoxy-3-methyl-1,4-naphthaquinone and
7-hydroxycadalene. The new compounds were characterized as 2,7-dimethoxy-5-
isopropyl-3-methyl-8,1-naphthalene carbolactone and 2-hydroxy-5-isopropyl-7-methoxy-
3-methyl-8,1-naphthalene carbolactone.

Tests for identity:
(a) Macroscopical and microscopical examination of the specimen to make sure it

complies with the descriptions given above.
(b) Thin-layer chromatographical examination of an 80 per cent alchoholic extract of the
bark to confirm the presence of vavain (an isoflavone) by co-chromatography.

Tests for purity:
N/A

Pharmaceutical preparations:
N/A

Uses:
Antoxidant, antidiabetic, antisickling, anti-leishmaniasis, antimicrobial, hepatotoxicity.

Storage:
In a cool dry place.
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Centella asiatica (L.) Urb.

Family name:
Apiaceae.
Synonym:
(a) Hydrocotyle asiatica L.
(b) Trisanthus cochinchinensis Lour.
Common name:
(a) Asiatic pennywort, Gotu kola, Indian
pennywort (E).
(b) Herbe boileau (F)
African names:
(a) Arabic: Sk
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A
Brief description of the plant:
Smooth herbaceous plant with slender radiating stalks, producing rosettes of knotted
round leaves, very tortuous at the base, crenated edges; leaf stalks of 2 to 15 cm long,
inflorescence 2 to 4 small flowers on short stalks, fruits tuberous with mericarps rounded
at the top.
Geographical distribution:
Throughout the tropical regions.
Part used:
Entire plant.
Names of the drug:
Hydrocotyl, Centella.
Definition of drug:
Centella is the dried herb of Centella asiatica (family, Apiaceae).
Description:
Macroscopical: Centella is a thin herb, thin leaves entirely with dented and round-shaped
limbus-umbels of simple appearance, have numerous small white flowers. When dried
leaves appear greyish-green powder, odour characteristic and taste sweet and slightly
bitter.
Microscopical: Small seeds greyish-green with calcium oxalate crystals and fiber cells of
pericylic fibres.
Chemical constituents:
The entire plant contains asiaticoside composed of 3 sugars (2 glucose) and one thamose
and of a genin of asiatic acid (pentacylic, triterpenic acid derived from amyrine-a).
Test for identity:
(See vol. 2 of the first edition under identifications of reductive oses and triterpenes)
Test for purity:
N/A
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Pharmaceutical preparations:
Centella asiatica is prepared in form of extract titred 70 per cent of asiatoside in powder,
tablets, pomade and compresses. It is sold under the label of ‘Madegassol’.

Uses:
Asiatic acid is active on connective tissue in the biosynthesis of collagen. It has
cicatrizing and atrophic properties on connective tissue.
Centella is used in form of titred extract in the treatment of aricosis, ulcers, burns,
eschars, skin ulcers and stomach ulcers.
Powder or pomade are applied as external uses, internal administration is given by
intramuscular injection.

Storage:
In closed containers protected from light.
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Cephaelis ipecacuanha (Brot.) L.

Family name:

Rubiaceae.

Synonyms:

(a) Uragoga ipecacuanha Bail!.

(b) Calliococca ipecacuanha Brot. _ N

(c) Psychotria ipecacuanha Stok. f N

(d) Cephaelis ipecacuanha (Brot.) A oy
Rich.

Common names:

() Ipecacuanha radix, Ipecacuanha
root, lIpecac, Rio or Cartagena
Ipecacuanha (E).

(b) Ipeca, Rio Ipecacuanha, Annele
mineur (F).

African names:

(a) Arabic: <l 3 e

(b) Bambara: N/A

(c) Hausa: N/A

(d) Peuhl: N/A

(e) Swahili: N/A

(F) Yoruba: N/A

Brief description of plant:
Shrub with cuneate stipuled opposite leaves; inflorescence terminal with involucrate
flower heads; numerous flowers.
Geographical distribution:
Originates from latin America, widely cultivated in the tropics.
Parts used:
Dried roots and rhizomes.
Names of drug:
Radix Ipecac, Ipecac Root, Racine d'lpeca, Ipecacuanha.
Definition:

Ipecacuanha is the dried root or the root and rhizome of Cephaelis ipecacuanha (Brot.)

A. Rich. (= Uragoga ipecacuanha Baillon, Psychotria ipecacuanha Stokes), known as

Rio or Brazilian Ipecacuanha, or of Cephaelis acuminata karsten (= Uragoga granatensis

Baillon) known as Cartagena, Nicaragua or Panama Ipecacuanha (fam. Rubiaceae).

Ipecacuanha contains not more than 2 per cent of foreign organic matter, and yields not

less than 2 per cent of total alkaloids calculated as emetine, of which not less than 60 per

cent consists of non-phenolic alkaloids, calculated as emetine.
Description:

Odour, faint, characteristic, irritating and sternutatory when in fine powder; taste bitter

and acrid.

Macroscopical: RIO OR BRAZILIAN IPECACUANHA: Root, occurs in cylindrical

slightly tortuous pieces, usually unbranched; 3 to 20 cm, mostly 5 to 7 cm, long; 1 to 4
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mm rarely up to 6 mm in diameter; dark brick-red to very dark-brown; externally,
occasionally smooth, closely annulated, with thickened rounded almost complete rings,
usually exhibiting transverse, very deep cracks, or even part of the bark absent,
sometimes bearing scars or remains of rootlets; fracture, short in the bark, splintery in the
wood; internally, consisting of a broad, greyish-white bark, constituting about two-third
of the diameter of the root, easily separable from the light yellow, small, uniformly dense,
tough, non-porous central wood (distinction from Undulated and Lesser Striated
Ipecacuanha). Rhizome, in short pieces attached to roots, cylindrical, up to 2 mm in
diameter; externally, finely longitudinally wrinkled but without annulations, and showing
scars and occasional buds; internally, showing a narrow bark and a ring of dense
yellowish xylem surrounding a central pith, about one-sixth of the total diameter.
CARTAGENA, NICARAGUA, OR PANAMA IPECACUANHA: Resembles Rio
Ipecacuanha but differs in being larger, 3 to 9 mm thick; greyish-brown or reddish-
brown, with transverse ridges at intervals of 1 to 3 mm, the ridges about 0.5 to 1 mm,
wide, extending about half-way round the circumference and fading at the extremities
into the general surface level.

Microscopical: RIO IPECACUANHA root shows a cork, narrow, dark-brown, formed of
several layers of thin-walled cells, usually with brown granular contents; cortex, of
phelloderm, parenchymatous, containing numerous starch granules, also scattered
idioblasts with bundles of raphides of calcium oxalate; phloem, very narrow, with short
wedges of seive tissue, but no fibres or sclereids; projecting into the parenchyma; xylem,
wholly lignified; consisting of tracheids, with rounded ends and linear pits, narrow
tracheidal-vessels with rounded lateral perforations near the ends, substitute fibres with
oblique, slit-like pits, containing starch granules, few lignified fibres, and traversed by
medullary rays, 1 - rarely 2-cells wide, lignified and containing starch granules; primary
xylem, 3-arch, at the centre. Rhizome, shows a cork, a narrow parenchymatous cortex, an
endodermis, pericycle with thick-walled, pitted, elongated rectangular sclereids, phloem,
with fibres; xylem, radiating with fibres having linear pits and spiral vessels in the
protoxylem and pith with isodiametric lignified cells having thin walls. Starch granules,
rarely simple, mostly compound of 2 to 5 sometimes up to 8 components; individual
granules, being oval, rounded or muller-shaped, 4 to 10 p, rarely more than 15 p in
diameter.

CARTAGENA IPECACUANHA: resembles in structure and characters of elements the
Rio variety but many of the starch granules are larger and measure up to 22 [ in
diameter.

Powder: Powdered Ipecacuanha, greyish-brown to light brown; characterized by
numerous fragments of thin-walled parenchymatous cells filled with starch granules,
scattered cells with bundles of raphides of calcium oxalate; few brown fragments of cork;
few fragments of wood showing tracheids, tracheidal-vessels, 10 to 20 p wide and fibrous
cells with starch granules; raphides of calcium oxalate, 20 to 80 p long scattered
throughout the powder, sometimes in fragments; numerous starch granules, simple or
mostly compound of 2 to 8 components; individual granules, oval, rounded or muller-
shaped, up to 15 p in diameter in Rio and up to 22 p in Cartagena variety; few vessels,
few sclereids and occasional phloem fibres from rhizome.
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Chemical constituents:

Rio Ipecacuanha root contains several related alkaloids. The amount of total alkaloids

present is about 2 to 3 per cent. The major alkaloids being emetine, cephaeline,

psychotrine, o-methylpsychotrine. 0.4 per cent of crystallisable glycoside ipecacuanhin.

30-40 per cent of starch, calcium oxalate, an acid saponin and ipecacuanhic acid.

Test for identity:

Digest about 0.1 g of powdered Ipecacuanha with 4 ml of hydrochloric acid and 1 ml of

water, filter, and add to the filtrate a few small crystals of potassium chlorate; a yellowish

colour is rapidly produced, which gradually changes to orange and finally to red within
an hour.
Tests for purity:

(a) Powdered Ipecacuanha contains no gelatinised starch (Root treated with steam); no
cluster crystals of calcium oxalate (lonidium Ipecacuanha); no foreign starch (Arrow-
root, Potato starch, etc.); no inulin (lonidium Ipecacuanha); no cells containing
colouring matter (Ipecacuanha cyanophyloca or Ipecacuanha nigra).

(b) Ash, not more than 5.5 per cent; acid-insoluble ash, not more than 3 per cent. Foreign
matter not more than 1 per cent.

Assay:

For total alkaloids: Introduce about 10 g of finely powdered Ipecacuanha, accurately
weighed, into a flask, and add 50 ml of a mixture of 3 volumes of ether and 1 volume of
chloroform. Shake well for 15 minutes, and set aside for 10 minutes. Add 10 ml of dilute
solution of ammonium hydroxide, and shake frequently for 1 hour. Transfer the mixture
to a small percolator, plugged with cotton-wool and when the liquid ceases to flow, pack
firmly, and continue the percolation with the same mixture of ether and chloroform, until
complete extraction of the alkaloids is effected.

Concentrate the extract to about 15 ml and transfer to a separator. Wash the receiver with
3 successive portions, each of 5 ml, of ether, then transfer each to the separator. Add to
the mixed extracts and washings 20 ml of N/10 sulfuric acid, shake well, allow to
separate, and run off the lower layer into another separator. Continue the extraction with
successive portions, each of 10 ml ofN/IO sulfuric acid, until complete extraction of the
alkaloids is effected. Mix the acid liquids, and wash with 3 successive portions, each of
about 10 ml of chloroform, shaking each portion of chloroform with the same 10 ml of
water contained in a second separator, then reject the chloroform. Transfer the water to
the separator containing the acid liquid, make distinctly alkaline with dilute solution of
ammonium hydroxide, and shake with successive portions, each of 20 ml of chloroform,
until complete extraction of the alkaloids is effected, washing each chloroform extract
with the same 10 ml of water contained in a second separator, and reject the water.
Dehydrate the chloroform extract with about 2 g of anhydrous sodium sulfate, filter
through a dry filter paper into a porcelain dish, and wash the sodium sulfate and filter
with a few ml of chloroform, adding the washings to the chloroform extract in the dish.

Evaporate the chloroform, add to the residue 2 ml of alcohol, evaporate to dryness, and
dry for half an hour at 100°C. Dissolve the residue in 15 ml of N/10 sulfuric acid, and
titrate with N/10 sodium hydroxide, using methyl red T.S. as indicator.
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Each ml of N/IO sulfuric acid is equivalent to 0.0240 g of total alkaloids, calculated as
emetine.

For non-phenolic alkaloids: Transfer to a separator the above titrated liquid, obtained in
the assay for total alkaloids, add 5 ml of sodium hydroxide T.S., and shake with
successive portions, each of 20 ml of ether, until complete extraction of the alkaloids is
effected. Mix the ethereal extracts, shake with further portions of 10 ml and 5 ml of
sodium hydroxide T.S. and then wash with successive portions, each of 10 ml of water,
until free from alkali, washing each of the aqueous liquids with the same 10 ml of ether
contained in a second separator, and reject the water.

Evaporate the ether, dissolve the residue in 10 ml of N/10 sulfuric acid, and titrate with
N/I0 sodium hydroxide, using methyl red T.S. as indicator.

Each ml of N/10 sulfuric acid is equivalent to 0.0240 g of non-phenolic alkaloids,
calculated as emetine.

Acidify 5 ml of the titrated liquid with a few drops of hydrochloric acid, and then add a
few crystals of potassium chlorate, and warm; an orange red colour is produced, within
an hour.

Pharmaceutical preparations:

Uses:

Extractum Ipecacuanha Fluidum

Pulvis Ipecacuanha Standardizatus

Ammonia and Ipecacuanha Mixture (Syn. Mistura Expectorans)
Ipecacuanha and Morphine Mixture (Mistura Tossi Migra)
Ipecacuanha Tincture

Paediatric Belladonna and Ipecacuanha Mixture

Paediatric Ipecacuanha and Ammonia Mixture

Paediatric Ipecacuanha and Squill Linctus

Paediatric Ipecacuanha Emetic Dranynt (Ipecacuanha Emetic)
Prepared Ipecacuanha (Ipecacuanhae Pulvis Mormatus)

Emetic. Emetine is anti-amoebic.

Storage:

In well-closed containers, protected from light.
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Chamaecrista absus (L.) H.S. Irwin & Barneby

Family name:
Fabaceae.

Synonyms:
(a) Cassia absus L.
(b) Cassia coccinea Wall.
(c) Grimaldia absus (L.) Link
(d) Grimaldia opifera Schrank
(e) Senna absus (L.) Roxb.
(f) Senna exigua Roxb.
(g9) Cassia viscida Zoll.

Common names:
Tropical Sensitive Pea, Four-leaved senna,
Black grain (E).

African names:
(a) Arabic: N/A
(b) Bambara: N/A
(c) Hausa: Fedali, Fidili.
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A

Brief description of the plant:
An erect branched ,viscidly glandular biennial herb, 15-45cm tall, leaves compound,
leavelet 4, ovate, 2.5-5cm tall obtuse, a small awl-shaped gland between each shaped
gland between each pair, flowers few, reddish-yellow, 3-4cm diameter appearing in
shorty racemes. Stamens 3, equal, perfect. Pod hairy, flat, seeds 6.

Geographical distribution:
Widespread in tropical Africa, Asia and Australia.

Part used:
Roots

Name of drug:
Four-leaved senna root

Definition:
Four-leaved senna is the dried roots of Cassia absus L. (family, Fabaceae).

Description:
Macroscopical: Erect or procumbent much-branched annual or short-lived perennial c.
0.1-1.2 m high, sticky on account of glandular-based setae in the indumentum. Leaves,
apart from glandular hairs, with only a scale-like scarcely glandular structure between
each of the 2 pairs of leaflets; leaflets obliquely elliptic or obovate, 1-4.5 x 0.8-3 cm.
Racemes 1-13 cm long, with few to numerous small flowers. Sepals obtuse. Petals
yellow to red or occasionally white, 5-7 mm long. Stamens 5, subequal. Pods linear-
oblong, flat, (2.5-)4-5.5 x 0.6-0.8 cm, elastically dehiscent, pubescent and glandular
hairy. Seeds brown to black, glossy, ovate or subrhombic, compressed, 4-5.5 x 3.4-4.5
mm.
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Chemical constituents:
Roots contain anthraquinones, Chrysophanol, aloe-emodin, alkanoids-chaksine and
isochaksine. Leaves contain alkanoids quercetin and rutin. Seeds have sitosterol
glycosides.
Tests for identity
(a) Macroscopical examination of the specimen to ensure compliance with the
descriptions given above.
(b) Test the root powder for the presence of anthraquinones as described under the
monograph for Alexandrian senna.
(c) Thin-layer chromatographical examination of the root powder to show the presence
of aloe-emodin by co-chromatography.
Tests for purity:
N/A
Pharmaceutical preparations:
See under the monograph for Alexandrian senna.
Uses:
Powder of leaves is used for ulcer dressings. leprosy. Seeds for ringworms and other skin
infections, in conjunctivitis and ophthalmia. Roots: laxative.
Storage:
In a cool dry place.
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Chamaecrista nigricans (Vahl) Greene

Family name:
Fabaceae.

Synonyms:
Cassia nigricans Vahl

Common names:
(a) Black grain (E)
(b) Casse noircissante (F)

African names:
(a) Arabic: N/A
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A

Brief description of the plant:
Annual, erect herb or undershrub, up to 1.5 m tall, hairy, pale green. Leaves distichously
alternate, paripinnate with 10-18 pairs of leaflets; stipules 5-8 mm long; petiole with a
sessile gland 2-4 mm long, rachis channelled; leaflets sessile, narrowly oblong,
symmetrical, up to 25 mm x 6 mm, apex rounded, mucronate. Inflorescence a raceme,
inserted slightly above the leaf axil, 3-8-flowered. Flowers bisexual, nearly regular, 5-
merous; pedicel 1-3 mm long; sepals acute, slightly longer then petals; petals obovate, up
to 45 mm long, yellow; stamens 8-10; ovary superior, 1l-celled. Fruit an erect
compressed pod 24 cm x 0.5 cm, slightly raised over the seeds, brown to black when
ripe, splitting into 2 thin, spiralling valves, finely pubescent, with up to 10 seeds. Seeds
obovate or rhombic, up to 4 mm long, smooth.

Geographical distribution:
Widespread in tropical Africa, also in Arabia and India.

Part used:
Leaf

Name of drug:
Black grain leaf

Definition:
Black grain leaf is the dried leaf of Cassia nigricans Vahl otherwise known as
Chamaecrista nigricans (Vahl) Greene (family, Fabaceae).

Description:
Macroscopical: Herb, apparently annual, erect, simple or branched, 25-45 cm. (-1.8 m.)
high. Stems pubescent with short crisped and longer spreading hairs. Leaves + oblong, 3—
10 cm. long, 2-4 cm. wide; gland at top of petiole, sessile, cushion-shaped, 2-4 mm.
long, 1-1.25 mm. wide; rhachis glandular, channelled but not crenate-crested along upper
side; leaflets sessile, mostly in 7-15(-18, fide L.T.A., but not confirmed) pairs, narrowly
oblong, straight, (10-)12-25(-33) mm long, (2-)2.5-5(-7.5) mm wide, rounded to obtuse
and mucronate, rarely subacute, at apex, shortly and rather densely pubescent on both
surfaces; midrib central or almost so, particularly above. Inflorescences supra-axillary
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(sometimes a second axillary one present), 3—8-flowered; pedicels very short, 2-4(-5)
mm. long. Petals small, yellow, 3.5-4.5 mm. long, 1.5-3.5 mm. wide. Pods erect, 1.7—
2.4(-4) cm. long, 4-5 mm. wide. Seeds brown, obovate or rhombic, 2.5-4 mm. long, 1.5—
2.5 mm. wide, not areolate.
Chemical constituents:
The leaves of Chamaecrista nigricans contain the anthraquinone emodin and its
anthrone.
Tests for identity
(a) Macroscopical examination of the specimen to ensure compliance with the
descriptions given above.
(b) The specimen should comply with the test for anthraquinone derivatives as described
under the monograph for Alexandrian senna.
(c) Carry out thin-layer chromatographic examination on the leaf powder to confirm the
presence of emodin by co-chromatography.
Tests for purity:
N/A
Pharmaceutical preparations:
See under the monograph for Alexandrian senna.
Uses:
Laxative
Storage:
In a cool dry place.
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Chenopodium ambrosioides L.

Family name:

Chenopodiaceae.

Synonyms:

(a) Adonois ambrosioides Lour.

(b) Ambrina ambrosioides Spach.

(c) Atriplex ambrosioides Crant.

Common names:

(a) Mexican tea; Worm-seed; Mexican
goose-american; Wormseed; Gooxfoot;
Chenopodium Sweet pigweed (E).

(b) Anserine, Chenopode vermifuge (F).

African names:

(a) Arabic: clusall sls

(b) Bambara: N/A

(c) Hausa: Kafi kasha wari

(d) Peuhl: N/A

(e) Swahili: Kwima = C. botrys.

(F) Yoruba: Arunpale, A run tan tan, O-n-orun goo, Koriko Oyinbo, Ewe imi, Asin.

Brief description of the plant:
Annual or perennial plant that exceeds 1 m in height more or less downy with amber-
coloured acorns; ovate lanceolate leaves with widely dentate edges; presence of
glandulous dots under the lamina; inflorescence axillary spike-like tufts; flowers,
greenish, numerous and very small; fruit dehiscent with seed, bright and brownish.
Geographical distribution:
Originates from America, ruderal in mediterranean Africa and the sahel region.
Parts used:
Fruit, flowering and fruiting overground parts.
Name of drug:
Fructus chenopodium, Chenopodium, Worm seed.
Definition:
Chenopodium consists of the dried or fresh flowering or fruiting aerial parts of
Chenopodium ambrosioides L. var. anthelminticum. A. Gray (family, Chenopodiaceae).
Description:

The odour is strong, peculiar, and recalls that of eucalyptus, and the taste is pungent and

bitter.

Macroscopical: Leaves are simple, oval-lanceolate and serrated when at the base of the

stem; the lamina is 15-60cm by 5.20mm or 5.20cm by 1.5mm at the base of stem. Apex

IS acuminate to obtuse. The flowers are small and usually clustered on the axillary spikes

but dense towards the extremities of branches. The leaves are greenish in colour and

possess a characteristic, strong aromatic odour with pungent and bitter taste. The fruits

are small and subglobular; each surrounded by the five partite perianth, from 0.7 to 1.0

mm in diameter, very light, and dull greenish yellow or brownish in colour. On gently

rubbing the fruit, the perianth and membranous pericarp are removed, exposing a single,
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shining, block, lenticular seed about 0.5 to 0.9 mm in diameter, containing a strongly
curved embryo and a scantly endosperm. The fruits occasionally occur in small groups
attached to short pieces of stem.
Microscopical: The leaf has wavy epidermal cells on both surfaces, 20.3-71.3 um by
11.6- 37.8um; devoid of calcium oxalate crystals but rich in trichomes, with few
unicellular, covering trichomes and more glandular trichomes 60.9- 124.7um by 11.6-
20.3um at the base. Large egg-shaped oil globules situated on the epidermis, are also
characteristic. Anomocytic stomata are present on both surfaces and two layers of
palisade cells lie immediately below the upper epidermis. Stomatal index: 6.3-14.4-25 for
both epidermises; Palisaderatio; 3.5-4.1-4.8; Vein-islet number: 8-12-14; Veinlet
termination number: 11-14.5-19.

Powder: Contains parenchymatous epidermal cells with wavy anticlinal walls; fragments

of trichomes, mostly glandular, and anomocytic stomata; calcium oxalate crystals are

absent. Odour and taste are aromatic and characteristic.

Chemical constituents:
Chenopodium contains about | per cent of volatile oil, which consists mainly of 70 per
cent ascaridol.

Tests for identity:

(a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the descriptions given above.

(b) Thin-layer chromatographic examination to confirm the presence of ascaridole by co-
chromatography.

Test for purity:

(a) Chenopodium contains not more than 2 per cent of stalks and other foreign organic
matter.

(b) Moisture: Not more than 76 per cent.; Ash: Not more than 16.5 per cent.; Water-
soluble ash: Not less than 3 per cent.; Acid - insoluble ash, not more than 2 per cent.;
Alcohol-soluble extractive: not less than 10 per cent.; Water-soluble extractive: Not
less than 14 per cent.

Assay:

Ascaridol content of the oil can be estimated chemically briefly as follows:

The preparation of 5 per cent w/v solution of the oil in acetic acid (90 per cent) of which

5 ml are added to a previously cooled mixture to - 3°C and consisting of 3 ml of an 83

per cent aqueous solution of potassium iodide, 5 ml of hydrochloric acid and 10 ml of

glacial acetic acid placed in a stoppered tube. After setting the tube, with its contents,
aside in a cool place for 5 minutes, the liberated iodine is titrated with N/10 sodium
thiosulphate. At the same time a blank experiment is carried out without the oil. The

difference between the two titrations represents the iodine liberated by ascaridol. Each mli

of N/10 sodium thiosulphate is equivalent to 0.00665 g of ascaridol.

Uses:

Chenopodium is a vermifuge used to expel round-worms and hookworms. It is

administered in the form of powder, but the volatile oil, Oleum chenopodii, is now

generally preferred. It should be taken at bed time, fasting, and followed by a purgative.

Dose: 1-4 g.
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Storage:
In well-closed containers, in a cool dry place, protected from light.
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Chrysopogon nigritanus (Benth.) Veldkamp

Family name:
Poaceae.
Synonyms:
(a) Vetiveria nigritana (Benth.) Stapf
(b) Andropogon nigritanus Benth.
(c) Jardinea kibambeleensis Vanderyst
(d) Mandelorna insignis Steud.
Common names: -
() Black Vetivergrass, vertiver, Adrenaline S
grass (E).
(b) Vétiver (F)
African names:
(a) Arabic: N/A R '
(b) Bambara: Ngongonari, Bangasa, Ngokoba, Babin, Gongo d111 Ngongon.
(c) Hausa: Jema, Geema, Darambuwa, Kambu.
(d) Peuhl: Séban, Saban.
(e) Swahili: N/A
(F) Yoruba: N/A
Brief description of the plant:
Tufted perennial; culms 1.5-3 m. high. Leaf-blades narrow, up to 90 cm. long and 7 mm.
wide. Panicle lanceolate, 15-40 cm. long, its longest raceme 5-15 cm. Sessile spikelet
4.5-7 mm. long, including the bearded (hairs 0.5-1 mm.) callus which is rounded to fit
the slightly hollowed tip of the internode; lower glume spinulose; upper glume awnless;
upper lemma with a straight or curved awn [-4(—9) mm. long, usually protruding from the
glumes but sometimes enclosed by them.
Geographical distribution:
Tropical and S. Africa generally.
Part used:
Roots, Culms, Stem, Stalk, Foliage.
Name of drug:
Vertiver.
Definition:
Vertiver is the dried tops of Vetiveria nigritana (Benth), Stapf (family, Poaceae).
Description:
Macroscopical: Caespitose perennial; culms 150-300 cm high, unbranched, the
uppermost nodes exposed, glabrous; ligule scarious with shortly ciliate margin or a line
of hairs on an extremely short scarious rim; leaf laminas up to 90 cm x 7 mm, narrow.
Panicle 15-40 cm long, lanceolate; main axis minutely ciliolate; whorls 8-10 each with
up to 15 racemes; racemes very slender; rhachis internodes longer than the spikelets,
glabrous; pedicels shorter than the sessile spikelets, glabrous. Sessile spikelet ¢c. 7 mm
long, narrowly linear-lanceolate; inferior glume coriaceous, spinulose on the back;
superior glume coriaceous to chartaceous, sharply keeled in the middle and with inflexed
margins, spinulose along the keel, drawn out into a shortly aristate tip; inferior floret with
ovate hyaline lemma; superior floret bisexual, the lemma hyaline with a bilobed apex;
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awn c¢. 5 mm long, sometimes slightly exserted from the glumes, glabrous on the column,
minutely scabrid on the bristle. Pedicelled spikelet neuter, shorter than the sessile; glumes
similar to those of the sessile spikelet but less coriaceous and less spinulose; inferior
glume c. 5 mm long, sparingly aculeolate along the keel towards the apex or almost
smooth; superior glume smooth with flexible ciliate margins; inferior lemma hyaline with
ciliate margins.

Chemical constituents:
Saponin, fish poison.

Tests for identity:
(a) Macroscopical examination of the specimen to ensure compliance with the above

descriptions.
(b) Shake the powdered drug with water. It foams and the foam does not disappear on
heating.

Tests for purity:
N/A

Pharmaceutical preparations:
N/A

Uses:
Molluscicidal, antimicrobial. Anti-diarrhoea, antioxidant.

Storage:
In a cool dry place.
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Chrysanthemum cinerariaefolium (Trevir.) Vis.

Family name:
Asteraceae

Synonyms:
(@) Pyrethrum cinerariaefolium Trev.
(b) Tanacetum cinerariaefolium (Trevir.)

Sch. Bip.

Common names:
(@) Insect flower plant, Pyrethrum (E).
(b) Pyrethre (F)

African names:
(a) Arabic: 2wl o)) 523
(b) Bambara: N/A
(c) Hausa: Raariyaar kasa = C. americanum
(d) Peuhl: N/A
(e) Swahili: Pareto
(f) Yoruba: N/A

Brief description of the plant:
Herbaceous plant in light tufts, highly fragmented; 20 to 30 cm high, leaves with
numerous and close subdivisions, velvety and silvery on the surface; bracts of yellowish
involucre.

Geographical distribution:
Cultivated in the mountainous regions of Africa.

Part used:
Flower heads.

Names of drug:
Flos Pyrethri, Pyrethrum Flower, Fleur de Pyrethre.

Definition:
Pyrethrum flower is the dried flower heads of Chrysanthemum cinerariaefoliumVisiani
(fam. Asteraceae).

Description:
Pyrethrum flower occurs loose or in compressed masses; odour faintly aromatic; taste,
bitter and acrid.
Macroscopical: Flower head hemispherical or subglobular; about 5 to 12 mm in
diameter; dull brownish-yellow or greyish-brown, commonly attached to a short piece of
longitudinally striated stalk; composed of few ray florets, and numerous disc florets,
carried on a receptacle surrounded by an involucre. Involucre of 2 to 3 rows of hairy
imbricated bracts, having a membranous white but not dark brown margin (distinction
from C. roseum); outer bracts, lanceolate, each with a distinct keel, inner bracts,
spathulate, somewhat longer than the outer ones. Ray florets 15 to 23, in a single outer
whorl, pistillate, corolla, pale brownish or whitish but not red or reddish-purple
(distinction from C. roseum), shrivelled, ligulate, oblong, 10 to 20 mm long, having three
short obtuse or rounded teeth, the middle tooth being smaller than the lateral ones and
showing about 17 veins of which 4 to 6 are more strongly developed. Disc florets, about
6 mm long, hermaphrodite; corolla, tubular, yellow, with 5 short lobes at the summit;
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stamens, 5, epipetalous, ovary, inferior, 5-ribbed, 5 mm long and crowned by a
membranous cap-shaped calyx, about 11 mm high. Receptacle, nearly flat, usually about
4 to 10 mm wide, and destitute of paleae. Fruit, cypsela, 5-ribbed.

Microscopical: Involucral bracts show epidermis, with striated cuticle, numerous
stomata, twisted T-shape hairs, ovoid or spherical glandular hairs of compositae type and
lignified hypodermis. Upper epidermis of ligulate corolla, slightly papillosed (distinction
from C. roseum), while the lower epidermis consists of sinuous cells with striated cuticle.
Epidermis of the tubular corolla, papillosed near the apex, and consists of regular cells
with striated cuticle and containing small clusters of calcium oxalate.

Calyx shows numerous elongated, lignified cells and large, irregular pitted cells, some
containing prismatic crystals of calcium oxalate. Fruit or ovary bears numerous scattered
glandular hairs of compositae type, and shows in pericarp rhombic crystals of calcium
oxalate and ducts filled with a brown granular secretion.

Powder: Powdered Pyrethrum flower is yellowish-green; characterised by the fragments
of invuceral bracts, showing lignified hypodermis, epidermal cells with striated cuticle T-
shape hairs and glandular hairs of compositae type; fragments of the ovary exhibiting
glandular hairs, prisms of calcium oxalate and ducts with brownish secretion; numerous
spiny pollen grains, 30 to 40 p in diameter; and fragments of the corolla.

Chemical constituents:

The esters: Pyrethrin | and Pyrethrin I1.

Tests for purity:

Assay:

(@) Pyrethrum flower does not contain numerous fibres or large rounded pith cells or
wider vessels (stalk).

(b) Ether-extractive, not less than 5 per cent.

(c) Ash, not more than 8 per cent; acid-insoluble ash, not more than 1 per cent.

Introduce 10 g of powdered Pyrethrum flower, .module No. 22 accurately weighed, into a
flask, add 50 cc of petroleum-benzine R., shake well, set aside for 15 minutes, and shake
frequently for 1 hour. Transfer the mixture to a small continuous extraction apparatus,
plugged with cotton-wool, and when the liquid ceases to flow pack firmly and continue
the extraction, until complete exhaustion of the drug is effected. Filter the extract through
a dry filter paper into a flask, and wash the receiver and filter with a little petroleum-
benzine R. adding the washing to the content of the flask. Add 5 cc of N/1 sodium
hydroxide in methyl alcohol R., connect the flask with a reflux condenser, and heat on a
water-bath for 2 hours. Cool, acidify with N/1 sulfuric acid, and distil in a current of
steam, until 150 cc of the aqueous distillate are collected below the petroleum-benzine
layer in the receiver. Transfer both liquids to a separator, then add 10 g of sodium
chloride, and shake vigorously. After separation, run off the aqueous layer into a second
separator, and shake with two successive portions, each of 20 cc of petroleum-benzine R.,
Mix the petroleum-benzine extract, and wash with three successive portions each of 10 cc
of water. Transfer the petroleum-benzine extract to a stoppered bottle, and rinse the
separator successively with 10 cc of neutral alcohol and 20 cc of water, adding the
rinsings to the bottle. Add 3 drops of phenolphthalein T.S., and titrate with N/50 sodium
hydroxide, until the aqueous layer shows a distinct red colouration after vigorous shaking
in the stoppered bottle for at least a minute. Carry out a blank test in exactly the same
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manner, but without the Pyrethrum flower. The difference between the two titrations
represents the amount of N/50 sodium hydroxide used.

Each cc of N/50 sodium hydroxide is equivalent to 0.00663 g of Pyrethrin I.
Uses:

Insecticide
Storage:

In well-closed containers, in a cool dry place, protected from light.
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Cinchona calisaya Wedd.

Cinchona ledgeriana Moens ex Trimen
Cinchona succirubra Pav.ex Klotzch

Family name:
Rubiaceae.
Synonym:
(@) Cinchona calisaya Wedd. var. pedigenana
Rav.
(b) Cinchona pubescens Vahl
Common names:
(@) Quinine plant, Cinchona (E).
(b) Quinquina (F).
African names:
(a) Arabic: bs
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: Mkwinini
(f) Yoruba: N/A
Brief description of the plants:
These are arborescent shrubs or small trees with branches and red bark (C. succirrubra)
or yellow (C. calisaya); the C. ledgeriana is a hybrid between C. calisaya and C.
succirrubra; opposite leaves, elliptic stipules; inflorescence paniculate at terminal cymes.
Geographical distribution:
Originates from latin America, introduced and grown in the mountainous humid tropical
region of Africa.
Parts used:
Stem and root bark.
Names of drug:
Cortex cinchonae. Cinchona bark. Jesuit bark.
Definition:
Cinchona bark is the dried stem and root barks of Cinchona succirrubra Pavon, and its
hybrids, known as red cinchona, of Cinchona ledgeriana Hoen., C. calisaya Weddel and
their hybrids with other species of Cinchona, known as Calisaya bark or yellow cinchona,
and of C. officinalis Linne, known as Pale Cinchona or Quinquina (family, Rubiaceae).
Cinchona contains not more than 2.0 percent of foreign organic matter, yields not less
than 5.0 per cent of cinchona alkaloids, of which not more than 50 per cent consists of
quinine and cinchonine.
Description:
Odour, faint and characteristic, taste, bitter to very bitter and astringent.
Macroscopical: Stem bark, occurs usually in quills, double quills, chips or curved pieces,
varying in sizes, up to 30 cm or more long, 1 to 4 cm wide and 2 to 9 mm thick, outer
surface, grey or greyish-brown' to reddish brown, usually bearing whitish or grey lichens
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and mosses, more or less rough, with corky longitudinal ridges of variable distinctness,
with or without reddish warts and variable longitudinal and transverse fissures;
exfoliation of the cork may be common as in yellow cinchona, or may not be common as
in red cinchona; inner surface, pale yellowish-brown to brown, finely to coarsely
longitudinally striated; fracture, short in the outer part and shortly fibrous in the inner
part, the longitudinally cut surface shows, especially when examined by a lens, numerous
whitish points and pale streaks in brownish matrix.

Root bark, occurs in irregularly, channelled, often twisted pieces 2 to 7 cm long, both
surfaces of similar colour, the outer somewhat scaly whilst the inner surface, striated,
frequently fissured; other characters are similar to those of the stem bark.

Microscopical: Stem bark: Cork, frequently bearing dense masses of lichens tissues on
the outer surface and formed of thin-walled, rectangular cells with brownish contents.
Cortex, rather narrow, consisting of parenchyma cells with brown walls, containing
starch granules, and showing numerous scattered idioblasts of microcrystals of calcium
oxalate and in the inner part a row of widely separated long laticiferous tubes 25 to 115 p
thick and 42 to 365 p wide. Phloem, traversed by numerous medullary rays 1 to 3 cells,
wide with rectangular thin-walled cells and showing numerous blast fibres, isolated or in
small groups of single files. The fibres 300 to 470 p long and 20 to 135 p, mostly up to
200 p wide, spindle-shaped, with narrow lumen, stratified strongly lignified walls having
numerous funnel-shaped pits and blunt, rarely forked tips.

Root bark: Almost entirely formed of secondary phloem similar to that of the stem bark,
but the fibres mostly forked; occasional sclereids with thick striated pitted walls are
present; laticiferous tubes, absent.

Powder: Powdered cinchona is yellowish-brown, brown or reddish brown, characterised

by the yellowish bright bast fibres, either entire or in broken pieces fragments of brown

parenchyma, occasionally with idioblasts brown fragments of cork, few small starch
granules usually simple, 6 to 12 p, occasionally up to 21 p in diameter, rarely compound
of 2 to 5 components; scattered very minute microsphenoidal crystals of calcium oxalate
and only occasional sclereids.

Chemical constituents:

About 30 alkaloids have been reported in cinchona. The four most important alkaloids are

quinine, cinchonidine, cinchonine and quinidine. The alkaloids are combined with a

tannin, named cinchotannic acid.

Test for identity:

(a) Heat 0.5 g of powdered cinchona in a dry test-tube; purplish-red or carmine-red
vapours evolve, which condense on the cold walls of the tube as purplish-red tarry
drops, soluble in 10 ml alcohol (70 per cent); the solution having a blue fluorescence
when examined under U.V. lamp (366 nm) max.

(b) Shake vigorously about 0.1 g of powdered cinchona with 2 ml of dilute hydrochloric
acid and filter. To 1 ml of the filtrate, add a drop of potassiomercuric iodide T .S.; a
precipitate is immediately formed. Dilute the remainder of the filtrate to 10 ml with
water. The resulting solution when examined under U.V. lamp (366 nm) shows a blue
fluorescence which disappears on the addition of hydrochloric acid.
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Tests for purity:

(a) Carry out the method for thin-layer chromatography, as described in vol. 2, using
silica gel G as the coating substance and a mixture of chloroform and diethylamine
(9: 1) as the mobile phase. Apply separately to the chromatoplate at 2 cm intervals, 1
pl and 2 pl of each of the following two solutions A and B: for solution (A), to 0.1 g,
in fine powder, in a test-tube add 0.1 ml of 12 3.5M ammonia and 5 ml of
chloroform, allow to stand for thirty minutes, occasionally shaking vigorously and
filter; evaporate the filtrate to dryness on a water-bath and dissolve the residue in 1 ml
of absolute ethanol. Prepare solution (B) by dissolving 17.5 mg of quinine, 0.5 mg of
quinidine, 10 mg of cinchonine and 10 mg of cinchonidine in 5 ml of absolute
ethanol. After removal of the chromatoplate, dry at 100 to 105°C for about ten
minutes, until the odour of diethylamine is no longer detectable, cool, spray with
anhydrous formic acid and examine under an ultra-violet lamp having a maximum
output at about 366 nm. The spots corresponding to quinine and quinidine show a
distinct blue fluorescence. Spray with iodoplatinate reagent. The chromatogram
obtained with solution (B) shows three violet spots, later becoming violet-grey, due to
quinine (R, 0.2 to 0.3), quinidine (R, 0.3 to 0.4) and cinchonine (R, 0.4 to 0.5).
Cinchonidine shows as an intense dark blue spot slightly below that of quinidine. The
chromatogram obtained with solution (A) shows spots corresponding in position to,
and having at least the same intensity as, the spots due to quinine, cinchonine and
cinchonidine in the chromatogram obtained with solution (B) but spots due to
quinidine may be absent.

(b) Cinchona contains not more than a few sclereids (cuprea).

(c) Ash, not more than 6.0 per cent; acid insoluble ash, not more than 20 per cent.

Assay:

(a) For total alkaloids: Introduce 10 g of powdered cinchona, module No. 22, accurately
weighed, into a flask add 10 g of calcium hydroxide and 10 ml of water, mix weJl and
set aside for 15 minutes, add 50 ml of alcohol (90 per cent), mix well and shake
frequently for one hour. Transfer the mixture to a small continuous extraction
apparatus plugged with cotton-wool and when the liquid ceases to flow, pack firmly
and continue extraction for about four hours or until complete extraction of the
alkaloids is effected. Evaporate the alcohol extract to about 10 ml, add 10 ml of N/I
sulfuric acid and 40 ml of water, heat to boiling, cool and filter into a separator. Wash
the residue in the flask with several portions, each of about 10ml of boiling N/10
sulfuric acid until complete extraction of the alkaloids is effected. Filter each portion
into the separator then add to the mixed acid filtrate and washings in the separator,
about 20 ml of chloroform and shake vigorously. Allow the chloroform to separate
and run it into a second separator containing 20 ml of N/10 sulfuric acid, shake well,
allow the chloroform to separate to reject it. Repeat the shaking of the acid liquid in
the first separator with two further portions, each of about 10 ml of chloroform,
running each into the second separator and washing it with the same acid liquid as
before. Transfer the acid washing contained in the second separator, to the first one,
make strongly alkaline with dilute solution of ammonium hydroxide and shake with
successive portions, each of 20 ml of chloroform until complete extraction of the
alkaloids is affected. Wash the combined chloroform extracts with about | g of
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anhydrous sodium sulphate filter through a dry filter paper into a porcelain dish and
wash the filter and sodium sulfate on the filter, with a few ml of chloroform, adding
the washings to the chloroform extract in the dish. Evaporate

the chloroform to dryness, add 5 ml of alcohol and evaporate again to dryness.
Dissolve the residue in 20 ml of N /10 hydrochloric acid and titrate with N/ 10
sodium hydroxides using methyl red T.S. as indicator. Each ml of N/10 hydrochloric
acid is equivalent to 0.03091 g of cinchona alkaloids.

(b) For quinine and cinchonidine: filter the titrated liquid, and wash the dish and filter

with successive portions, each of 5 ml of distilled water, to obtain 50 ml of filtrate.
Add to the filtrate 12.5 g of powdered sodium potassium tartrate, shake until
dissolved, and set aside for 24 hours. Filter through a small hardened filter, and wash
the flask and filter with 20 ml of an aqueous solution of sodium potassium tartrate (1
:4), using small quantities of the solution at a time. Return the filter to the flask, add
10 ml of sodium hydroxide T.S. and 20 ml of chloroform and set aside with frequent
shaking, until the alkaloidal tartrates are completely decomposed. Transfer to a
separator, and run off the chloroform layer. Extract the flask and the liquid in the
separator with further portions, each of 20 ml of chloroform until complete extraction
of the alkaloids is effected. Wash the combined chloroform extracts with little water,
reject the water, dehydrate the chloroform extract with about | g of anhydrous sodium
sulfate, filter through a dry filter into a porcelain dish, and wash the filter and sodium
sulfate on the filter with a few ml of chloroform adding the washings to the
chloroform extract in the dish. Evaporate the chloroform, add 5 ml of alcohol and
evaporate again. Dissolve the residue in 10 ml of N/10 hydrochloric acid and titrate
with N/10 sodium hydroxide, using methyl red T.S. as indicator. Each ml of N/10
hydrochloric acid is equivalent to 0.03091 g of alkaloids, calculated as quinine and
cinchonidine. To 5 ml of titrated liquid, add 2 drops of bromine T.S., followed by 1
ml of dilute solution of ammonium hydroxide; an emerald-green colour is produced.

Pharmaceutical preparations:
Extractum Cinchonae Fluidum
Extractum Cinchonae Siccum
Tinctura Cinchonae Composita

Uses:

Bitter stomachic and tonic and as a source of quinine, quinidine and cinchonidine;
Antimalarial.

Storage:

In well-closed containers, protected from light.
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Cinnamomum camphora (L.) J. Presl

Family name:
Lauraceae.
Synonyms:
(a) Camphora officinarum Nees ex Wall.
(b) Camphora camphora (L.) H. Karst.
(c) Laurus camphora L.
Common names:
(a) Camphor, Camphor Laurel, Camphor
Tree, Japanese Camphor, Chinese
camphor tree (E).
(b) Camphre, Camphrier(F).
African names:
(a) Arabic: 4 4S 48 3
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(f) Yoruba: N/A
Brief description of the plant:
Cinnamomum camphora (commonly known as Camphor tree, Camphorwood or camphor
laurel) is a large evergreen tree that grows up to 20-30 metres tall. The leaves have a
glossy, waxy appearance and smell of camphor when crushed. In spring it produces
bright green foliage with masses of small white flowers. It produces clusters of black
berry-like fruit around one centimetre in diameter. It has a pale bark that is very rough
and fissured vertically.
Geographical distribution:
Moist subtropical areas, including the Gulf Coast.
Part used:
Leaves and Seeds.
Name of drug:
Camphor leaf.
Definition:
Camphor leaf is the leaf of Cinnamomum camphora (L.) J. Presl (family, Lauraceae).
Description:
Macroscopical: Camphor is an evergreen tree with oval to elliptical leaves, arranged
alternately on the stem. Slender twigs are initially green but change to reddish brown.
Buds are sharply pointed, roughly 1/2 inch in length. Camphor tree bark is variable, from
scaly to irregularly furrowed with flat topped ridges. The camphor tree habit ranges from
small to medium (25 to 40 feet tall), but some specimens have attained over 100 feet.
Leaf margins are entire, but can be wavy with a shiny, dark green color. Fragrant flowers
are greenish white to pale yellow, borne on panicles about 3 inches long. The fruit is dark

125


http://en.wikipedia.org/wiki/Evergreen
http://en.wikipedia.org/wiki/Tree
http://en.wikipedia.org/wiki/Camphor
http://en.wikipedia.org/wiki/Flower
http://en.wikipedia.org/wiki/Fruit
http://en.wikipedia.org/wiki/Bark

blue to black, fleshy and approximately 1 to 1.5 cm in diameter. These are produced in
large quantities during the winter and spring months in central and north Florida.

Chemical constituents:

The main chemical components are a-pinene, camphene, b-pinene, sabinene,
phellandrene, limonene, 1,8-cineole, y-terpinene, p-cymene, terpinolene, furfural,
camphor, linalool, bornyl acetate, terpinen-4-ol, caryophyllene, borneol, piperitone,
geraniol, safrole, cinnamaldehyde, methyl cinnamate and eugenol.

The brown and yellow camphor oil has a very high safrole content, with yellow having
between 10 - 20 % and the brown having 80%. These two oils are considered toxic, as
well as carcinogenic.

Tests for identity:

(a) A quick and easy method of identifying camphor is by crushing the leaves or peeling
a twig or bark. This will release oils and the scent of camphor.

(b) Macroscopical and microscopical examination to ensure compliance with the
descriptions given above.

(c) Gas chromatographical examination of the sample to confirm the presence of
camphor.

Tests for purity:

N/A

Pharmaceutical preparations:

N/A

Analgesic, Anthelmintic, Antianxiety, Antiarrhythmic, Antirheumatic, Antispasmodic,
Aromatherapy, Cardiotonic, Carminative, Deodorant; Diaphoretic.

126



Cinnamomum zeylanicum Blume

Family name:
Lauraceae.

Synonym:
(a) Cinnamomum verum J. Presl
(b) Laurus cinnamomum L.

Common names:
(@) Cinnamon tree Celon cinnamon, True

cinnamon (E).
(b) Cannelle de Ceylan, Cannelier de
Ceylan (F).

African names:
(a) Arabic: 4w 48 3
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: Abdalasini, Mdalasini.
(F) Yoruba: N/A

Brief description of the plant:
Shrub or small tree with brownish-green smooth bark, with opposite, oblong ovate
coriaceous shiny leaves 15 to 20 cm long equipped with 3 or 5 longitudinal ribs;
inflorescence axillary and terminal panicles; unisexual whitish flowers.

Geographical distribution:
Originates from Ceylon and cultivated in humid African region and in the islands of the
Indian Ocean.

Part used:
The inner bark of shoots of coppiced trees.

Names of drug:
Cortex cinnamomi ceylanici, Cinnamon bark, Cannelle de Ceylan.

Definition:
Cinnamon is the dried bark of the shoots of coppiced trees of Cinnamomum zeylanicum
Nees (fam. Lauraceae), deprived of most of its cortex, and known as Ceylon Cinnamon.
Cinnamon contains not more than 2.0 per cent of foreign organic matter. It yields not less
than 1.0 per cent of volatile oil.

Description:
Odour, fragment, taste, sweet and aromatic.
Macroscopical: Cinnamon occurs in long, flexible, slender single or double, closely
packed compound quills; up to about 2 meters long, 1 cm in diameter and about 0.5 mm
thick; outer surface, yellowish-brown, smooth, with fine pale undulating longitudinal
lines and occasional small scars or holes, rarely showing patches of reddish-brown cork;
inner surface, rather darker than the outer and finely striated longitudinally; brittle;
fracture, short and splintery.
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Microscopical: Cortex may be represented by a few parenchyma cells. Pericycle,
consisting of an almost continuous tangential band of sclereids with small groups of long,
narrow fibres on the outer side; the sclereids, isodiametric or slightly tangentially
elongated, with unequally thickened walls, and occasionally containing starch granules.
Phloem, traversed by medullary rays, 1 to 3 mostly 2 cells wide, and showing numerous
bast fibres, isolated or rarely in small groups of single fibres; each up to 700 p long, and
not more than 30 p wide, with strongly thickened lignified walls and very narrow lumen;
axially elongated secretion cells containing volatile oil or mucilage; parenchyma,
generally containing small starch granules,mostly 8 to 10 p in diameter and a few minute
acicular crystals of calcium oxalate, especially those of the medullary rays.

Powder: Powdered Cinnamon is light brown or yellowish-brown; characterized by

fragments of bast fibres, mostly isolated with thick walls and rarely exceeding 30 [ in

diameter; sclereids, numerous and unequally thickened; fragments of parenchyma,
containing starch granules and minute acicular crystals of calcium oxalate and
accompanied with occasional isolated secretion cells. Starch granules, simple or
compound, mostly 4 to 8, rarely up to 10 p in diameter; calcium oxalate, minute acicular
crystals, up to 8 p long; very few cork cells.

Chemical constituents:
Volatile oil 1-2 per cent., tannins and mucilage. The volatile oil contains 55-65 per cent
cinnamic aldehyde and 4-10 per cent of eugenol.

Test for identity:

Carry out the method for thin-layer chromatography as described in vol. 2, using silica

gel GFs4 as the coating substance and dichloromethane as the mobile phase, but allowing

the solvent front to ascend 10 cm above the line of application. Apply separately to the
plate, as bands 20 mm long and not more than 3mm wide, 10 ul of each of the following
two solutions: (solution A) shake 0.1 g of the substance being examined, in powder
sufficiently fine to pass through a sieve with a nominal mesh aperture of 500 pm, for two
minutes, with 2 ml of dichloromethane, filter and evaporate to dryness over a water-bath;
dissolve the residue in 0.4 ml of toluene; (solution B) dissolve 50 pl of cinnamaldehyde
and 10 ul of eugenol in 10 ml of toluene. After removal of the chromatoplate, allow the
solvent to evaporate. Examine under an ultra-violet lamp having a maximum output at

254 nm, marking the quenching zones, and at 365 nm, marking the fluorescent zones.

The chromatogram obtained with solution (A), when examined in ultra-violet light of

wavelength 254 nm, shows a quenching zone due to eugenol, which corresponds to that

in the middle of the chromatogram obtained with solution (B), and when examined in

ultra-violet light of wavelength 365 nm, a light-blue band due to o-

methoxycinnamaldehyde is visible.

Spray with a solution of 2.5 g of O-dianisidine in 10 ml of glacial acetic acid; just above

the band due to O-methoxycinnamaldehyde, the band due to cinnamaldehyde is coloured

yellowish-brown.
Tests for purity:

(a) Cinnamon contains no vessels (wood); no starch granules exceeding 10 p in diameter
(foreign starches Cassia bark); no fibres over 30 p wide (Cassia bark); not more than
occasional cork cells (Cassia Bark, Cinnamon Feathering).

(b) Ash, not more than 7.0 per cent; acid-insoluble ash, not more than 2.0 per cent.
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(c) 14-16 per cent Alcohol (90 per cent) Soluble extractive; 26-36 per cent Crude fibre.
Not more than 2 per cent foreign matter.
Assay:
Carry out the assay described under "Determination of Volatile Oils™ using about 100 g
of powdered Cinnamon, Module No. 21, accurately weighed.
Pharmaceutical preparations:
Agua Cinnamomi
Pulvis Creta Aromaticus
Tinctura Cinnamomi
Tinctura Cardamomi Composita
Uses:
Flavouring agent, carminative.
Storage:
In well-closed containers, in a 'cool dry place, protected from light.
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Citrullus colocynthis (L.) Schrad.

Family name:
Cucurbitaceae.

Synonyms:
(a) Colocynthis vulgaris Schrad.
(b) Cucumis colocynthis L.

Common names:
(a) Colocynth, Bitter apple, Bitter cucumber,

Desert gourd,vine of Sodom (E).

(b) Coloquinte (F)

African names:
(@) Arabic: Jhisll
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: Egusi-baara

Brief description of the plant:
Annual or perennial (in wild) herbaceous vine; stems angular and rough; leaves rough, 3-
to 7-lobed, 5-10 cm long, middle lobe sometimes ovate, sinuses open; flowers
monoecious, solitary, peduncled, axillary, corollas 5-lobed; ovary villous; fruit a pepo,
nearly globular, 4-10 cm in diameter with somewhat elliptical fissures, about size of
small orange, green and yellow variegated becoming yellow when ripe, with hard rind,
pulp light in weight, spongy, easily broken, light yellowish-orange to pale yellow;
intensely bitter; seeds numerous, ovoid, compressed, smooth, dark brown to light
yellowish-orange, borne on parietal placenta.

Geographical distribution:
Tropical and subtropical north Africa and Asia, in the semi-desert regions from the
Atlantic Is. eastwards to Afghanistan and Pakistan.

Part used:
The dried pulp

Name of drug:
Colocynth pulp

Definition:
Colocynth pulp is the dried pulp of Citrullus colocynthis (L.) Schrad. (family,
Cucurbitaceae).

Description:
Macroscopical: Perennial trailing herb with somewhat woody tuberous rootstock; stems
angled, shortly hairy when young becoming scabrid. Leaf-blade + elongate-ovate in
outline, distinctly scabrid-hairy beneath, smooth except on the nerves above, 26-110 mm.
long, 24-66 mm. broad, palmately deeply 3-5-lobed; lobes pinnately lobulate, with the
central lobe longest, long-ovate in outline; petiole 8-60 mm. long, rather densely rough-
hairy. Tendrils simple, less often bifid. Probracts lanceolate-elliptic, 4-5 mm. long,
caducous. Male flowers on 8-20 mm. long pedicels; receptacle-tube broadly obconic,

130




1.5-2.5 mm. long, green; lobes lanceolate, 2-4 mm. long; petals greenish-yellow, + 8-9
mm. long and 5 mm. broad, united below. Female flowers on 10-45 mm. long pedicels;
ovary hairy, subglobose, 7-9 mm. long, 5-8 mm. across; receptacle-tube short; lobes
lanceolate, 3-5 mm. long; petals 6-10 mm. long, 4-6 mm. broad. Fruit on a stalk up to 55
mm. long, subglobose, smooth, green longitudinally striped or mottled with yellow or
rather uniformly yellow when ripe, 50-120 mm. or more in diameter, firm-walled, fleshy.
Seeds ovate in outline, smooth, 6.5-10 x 3.5-5 x 2-2.5 mm.

Chemical constituents:
The pulp contains Colocynthin, extractive, a fixed oil, a resinous substance insoluble in
ether, gum, pectic acid or pectin, calcium and magnesium phosphates, lignin and water.

Tests for identity
Macroscopical examination of the specimen to ensure compliance with the descriptions
given above.

Tests for purity:
N/A

Pharmaceutical preparations:
N/A

Uses:
It is a powerful drastic hydragogue cathartic.

Storage:
In a clool dry place.
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Citrus aurantium L. (pro. Sp)
Family name:
Rutaceae.
Synonyms:
(@) Citrus aurantium L. var. amara L.
(b) Citrus bigaradia Loisel
(c) Citrus bigarradia Duhamel
(d) Citrus vulgaris Risso
Common names:
(a) Bitter-orange tree (E).
(b) Bigaradier; Orange amer (F).
African names:
(a) Arabic:
(b) Bambara: N/A
(c) Hausa: Babban-leemuu, Lenu maka,
Lemun zaakii, Dan-kaabuga
(d) Peuhl: N/A
(e) Swahili: Mkaburi shenzi, Chungwa-chungu.
(f) Yoruba: Oro-oyibo, Jaganyin, Ganin ganin.
Brief description of the plant:
Shrub 4 to 5 m high, very branchy with thorny branches, oval leaves, unbroken, 6 x 4 cm,
lamina joined to a winged leaf-stalk and pitted with cells containing essential oil; flowers
white and solitary; fruits acidic and very bitter and inedible.
Geographical distribution:
Originates from the north of India and grown in mediterranean parts of Africa reaching
into forest areas.
Part used:
Outer part of the pericarp, fresh or dried.
Names of drug:
Flavdo Aurantii Amari, Bitter-Orange Peel, Ecorce d'orange.
Definition:
Bitter-Orange Peel is the fresh, or the dried outer part of the pericarp of the ripe or nearly
ripe fruit of Citrus aurantium L. Subsp. amara Engl. (Fam. Rutaceae). Bitter-Orange Peel
contains not less than 2.5 per cent v/w of volatile oil.
Description:
Odour, aromatic, fragrant and characteristic, taste aromatic and bitter.
Macroscopical: Dried Bitter-Orange Peel occurs in thin, narrow strips, or occasionally in
irregular ribbon-like bands; 2 to 12 cm mostly 4 to 6 cm long, up to 4 cm wide, 2 to 6
mm thick; outer-surface, red or deep orange-red, to reddish-brown or dark orange-red,
somewhat rough with numerous small minute pits; inner surface, whitish, with little
amount of the white spongy part of the pericarp attached, and showing small raised points
and fine anastomosing raised lines, marking the course of the vascular bundles; fracture,
short.
Microscopical: Epidermis, consisting of small polygonal cells, showing stomate and
thick cuticle, followed by parenchyma, the outer layers formed of slightly thick-walled
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cells, containing chloroplasts or chromoplasts and occasional calcium oxalate prims and
showing numerous schizolysigenous oil glands, arranged mostly in two irregular rows;
the inner layers, formed of branched parenchymatous cells with large intercellular spaces,
traversed by delicate, anastomosing vascular bundles and containing sphoerocrystalline
masses of hesperidin; some of the cells contain prismatic crystals of calcium oxalate.
Powder: Powdered Bitter-Orange Peel is whitish-yellow to yellowish-grey; characterised
by numerous fragments of parenchyma, the cell walls from 2 to 12 p thick; numerous oil
droplets or fragments of oil glands; few fragments of epidermal cells; few lignified,
narrow, spiral, or pitted vessels; calcium oxalate prisms, 15 to 45 u long.
Chemical constituents:
Volatile oil, bitter principle aurantiamarin, hesperidin, isohesperidin, hesperic acid, bitter
resin, bitter aurantiomaric acid and eriodictyol glycoside and small amounts of vitamins
A, B, C and D. Also pectin, a little fixed oil, carotenoid pigments kryptoxanthin,
zeaxanthin, citraurin and violaxanthin.
Tests for identity:
(a) Mix little powdered Bitter-Orange peel with a few drops of potassium hydroxide T.S.,
a yellow colour is produced.
(b) Mount little powdered Bitter-Orange peel in hydrochloric acid; a pale green colour is
produced (distinction from sweet-orange peel which gives a deep green colouration).
Tests for purity:
(@) Ash, not more than 7.0 per cent.
(b) Yields 30-40 per cent of extractive to alcohol (60 per cent).
Pharmaceutical preparations:
Extractum Aurantii Amari Fluidum
Syrupus Aurantii Amari
Tinctura Aurantii Amari
Tinctura Cinchonae Composita
Tinctura Gentiana Composita
Concentrated orange peel Infusion (Infusum Aurantii Concentratum)
Uses:
Stomachic, flavouring agent.
Storage:
In the entire form, in well-closed containers, protected from light and heat.
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Citrus limonum Risso
Family name:
Rutaceae.
Synonyms:
(a) Citrus aurantifolia Swingle
(b) Citrus limon (L.) Burm. f.
(c) Citrus medica var. acida Brandis
Common names:
Lemon, Citron (E). Citronnier, Limonier,
Lime, Citron vert (le fruit) (F).
African names:
(a) Arabic: o5
(b) Bambara: Limono, nemuna, bulm mu'na,
leburu kumuni
(c) Hausa: Olomankilisi
(d) Peuhl: Lemo, Limo
(e) Swahili: Limao
(F) Yoruba: Osan, orombo-were
Brief description of plant:
Short-boled shrub that sometimes branches off near the base, branches more or less wide
spreading, and thorny; leaves, simple, dentate 6 cm by 4.5 cm; articulated near the
lamina, pitted with essential oil cells; inflorescence small axillary; highly fragrant white
flowers, fruit is a spherical or ovoid berry of 3 to 4 cm in diameter, yellow when ripe.
Geographical distribution:
Grown all over tropical Africa and in the mediterranean region.
Part used:
The fresh or dried part of the pericarp.
Names of drug:
Flavedo Limonis. Lemon Peel. Ecorce de Citron.
Definition:
Lemon Peel is the fresh or the dried outer-part of the pericarp of the ripe, or nearly ripe,
fruit of Citrus limonum Risso, (family, Rutaceae).
Description:
Odour, aromatic, fragrant and characteristic; taste, aromatic and bitter.
Macroscopical: Dried Lemon Peel occurs in strips or pieces, up to 2 cm wide, 2 to 3 mm
thick, often 10 cm or more long; outer surface, citron yellow, more or less rough; inner
surface, white, with a small amount of the white spongy part of the pericarp; fracture,
short.
Microscopical: Epidermis, consisting of small polygonal cells, with thick cuticle and
occasional stomata; followed by parenchyma containing numerous prisms of calcium
oxalate and sphaerocrystalline masses of hesperidin; the outer layers, with numerous
large ovoid schizolysigenous oil glands, almost in one row and formed of parenchyma,
with yellow
chromoplasts, and the inner layers, of spongy parenchyma of branched cells, with large
intercellular spaces, and traversed by scattered vascular bundles.
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Chemical constituents:
Volatile oil, hesperidin (and other flavonoid glycosides) and Vitamins B2, C and also a
bitter principle, mucilage, pectin and calcium oxalate.
Tests for identity:
a) Macroscopical examination of the specimen to ensure compliance with the above
given Descriptions.
b) Choromatographical examination to confirm the presence of hesperidin by co-
chromatography.
Test for purity:
N/A
Pharmaceutical preparations:
Compound Orange Spirit (Spiritus Auranti Compositus)
Aetheroleum Citri
Lemon syrup
Uses:
Flavouring agent
Storage:
In the entire form, in well-closed containers, in a cool dry place, protected from light.
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Cissus quadrangularis L.

Family name:
Vitaceae

Synonyms:
Vitis quadrangularis (Linn.) Wall. ex Wight &
Arn.

Common names:
Adament Creeper, Bone Setter, Edible-stemmed
Vine, Veld Grape, Winged Treebine (E).
Vigne de Bakel, Cissus de Galam, Raisin de
Galam (F).

African names:
Arabic: As fel ¢l fil, Syed’ap
Bambara: N/A
Hausa: Da’ddori, Geewaya-tsaamiya, Do’doriya.
Peuhl: N/A
Swabhili: N/A
Yoruba: Ogbakiiki

Brief description of the plant:
A glabrous large climber or trailer, with stout succulent quadrangular and almost winged
stems, leafy only on the young shoots; fruits glabrous, red when ripe; in savannahregions.

Geographical distribution:
Widespread in the drier parts of Africa, Arabia and India.

Part used:
Roots and leafy stem

Name of drug:
Veld grape, Bone-setter.

Definition:
Veld grape is the leafy stem of Cissus quadrangularis L. (family, Vitaceae).

Description:
Macroscopical: A Succulent climber up to 4 m long, frequently leafless; stems 4-angled,
up to 1.5 cm wide, green with often reddish edges, glabrous to shortly pubescent;
internodes 4—7 cm long; old stems woody with greyish bark. Leaves somewhat fleshy;
petiole 1-40 mm long; blade + broadly ovate, 1.5-10 x 1-11 cm, cuneate, rounded or
cordate at the base, rounded to acute at the apex, sometimes * deeply 3-5-lobed, dentate.
Flowers in 2-10 cm long inflorescences; peduncle 0.1-3.5 cm long; pedicels 3-8 mm
long, up to 12 mm in fruit. Calyx 1 mm long, glabrous. Petals yellowish-green to cream,
c. 2.5 mm long, glabrous. Fruits ovoid to ellipsoid, 8-12 x 5-8 mm, reddish, smooth or
with slight swellings, glabrous. Seed ellipsoid, compressed, 7-9 x 4-6 mm, with dorsal
ridge, otherwise smooth.

Chemical constituents:
Fish poisons, Phytosterols, Friedelin, Ascorbic acid,
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Two new iridoids 6-O-[2,3-dimethoxy]-trans-cinnamoyl catalpol and 6-O-meta-methoxy-
benzoyl catalpol along with a known iridoid picroside 1, two stilbenes quadrangularin A
and pallidol, quercitin, quercitrin, beta-sitosterol and beta-sitosterol glycoside. The
following marker constituents were also characterized : onocer-7-ene-3 alpha, 21 beta-
diol, delta-amyrin, delta-amyrone and 3,3'4,4'-tetrahydroxybiphenyl and 3,3'4,4'-
Tetrahydroxybiphenyl.
Tests for identity
(a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the above descriptions.
(b) HPTLC or HPLC examination of the specimen for the marker constituents listed
under constituents following the method described by Mehta M, Kaur N and Bhutani
KK. in Phytochem Anal. (2001) Mar-Apr;12(2):91-5.
Tests for purity:
N/A
Pharmaceutical preparations:
N/A
Uses:
Anti-imflammatory, aphrodisiac, bone fracture repair, anti-oxidant, anti-arthritis, anti-
osteoporosis, hepatoprotective, anti-obesity, analgesic, tonic, antimicrobial.
Storage:
In a cool dry place.
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Claviceps purpurea (Fr.) Tul.

Family name:
Clavicepitaceae.
Synonym:
Sclerotium clavus DC.
Common names:
Ergot of rye and other cereals; e.g.: millet, sorghum.
African names:
(a) Arabic: Ergot
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(f) Yoruba: N/A
Brief description: !
Ascomycete fungus whose mycelium develops as |
parasite in the flowers of graminae which are thereby
castrated; the conidia which are accompanied by an honeydew much sought after by
insects ensure the development of the fungus. The final phase of the development is a
sclerotium or ergot (form of resistance) replacing the flower when the graminae ripens.
Ergot germinates from the soil in spring and produces ascus and ascospores.
Geographical distribution:
Cosmopolitan
Parts used:
Sclerotium
Name of the drug:
Ergot
Definition:
Ergot (Ergot of Rye) is the dried sclerotium of a fungus, Claviceps purpurea Tulsane
(family, Clavicepitaceae), arising in the ovary of the rye, Secale seriale.
Description of the drug:
The Sclerotia are elongated masses, more or less curved, pointed at the two ends, 1 to 4
cm long and 2 to 7 mm wide. The surface is black-purple, is coloured with many
longitudinal furrows, one of them deeper than the others on the curved side. The crease is
net, whitish on the inner side and surrounded by brownish-purple edge. Odour unpleasant
becoming more unpleasant while getting old; extract by trituration with sodium
hydroxide. Taste slightly bitter.
Powder: Shows small groups of pseudo-parenchyma with rounded cells in transverse
sections; oily globules present.
Chemical constituents:
Moisture: 2 to 10 per cent.
Minerals: 2 to 6 per cent of calcium, magnesium, potassium phosphates.
Sugars: Glucose, Manitol.
Lipids: 20 to 40 per cent lipidic extract contains 1 per cent sterols.
138




Assay:

Colouring substances: 1 to 2 per cent

- Red hydroxylated and carboxylated derivates of Anthraquinone
- Yellow colouring matter

Proteinoid:

- Amino-acids

- Amines some of which are active components of the drug
- Amino-alcohol (choline)

- Sulphated betain

- Alkaloids which are active principles of the drug.

(a) Polypeptidic alkaloids insoluble in water (80 per cent)

- group of Ergotamine

- group of Ergotoxine

(b) Non polypeptidic alkaloids water soluble (20 per cent).

(a) Identification of anthraquinone pigments: To one g of powder moistened with a few
drops of sulphuric acid 1/10, add 10 ml ether; progressive pink colour appears. The
solvent is collected and shaken with 2 ml of calcium carbonate (10 per cent) in water.
The aqueous layer develops purple colour.

(b) Identification of alkaloids: The powder is cleaned with petroleum-ether, impregnated
with ammonium hydroxide; add more ether. The organic phase is collected, shaken with
aqueous solution of tartric acid (1 per cent).

To 1 ml of the aqueous phase add same volume of solution of PDAB (dimethyl amino
benzaldehyde). A blue-purple colouration, characteristic of indole alkaloids is obtained.
(c) Total alkaloids: 10 g of ergot powder is cleaned with petroleum-ether. The powder,
dried at a temperature less than 40°C is moistened with ether and ammonium hydroxide
to free the alkaloids. Then extract in a soxhlet for 5 hours. Separate and filter the ether
phase and shake it several times with an aqueous solution of tartric acid 1 per cent in
separating funnel. The aqueous solutions which disolve the alkaloids are collected and
make up to 50 ml. Pippete 1 ml and add to 2 ml of p-dimethylaminobenzaldehyde
reagent. After 5 minutes, the blue-purple colour obtained is compared with the colour
obtained in the same conditions with a reference solution of ergotomine tartarate, 1 ml of
which corresponds to 0.1 g of ergotamine base. The percentage of total alkaloids should
not be less than 0.15 per cent (calculated as ergotomine).

(d) Water soluble alkaloids: 25 ml of the aqueous solution of alkaloid tartrates are made
alkaline with ammonium hydroxide and exhausted, with ether. The ether phase solutions
are collected and washed several times with water. The ether solution without water
soluble alkaloids is shaken with the tartric acid aqueous solution, 1 per cent.

The dosage as previously gives the percentage of water insoluble alkaloids.

The water-soluble alkaloids are obtained by deduction, and expressed as ergometrine
using a coefficient.

According to the International Pharmacopoeia, ergot of rye should not contain less than
0.023 per cent of water-soluble alkaloids (calculated as ergometrine).

Pharmaceutical preparations:

Powder
Prepared Ergot
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Liquid extract

Uses:
Vasodilatator, oxytocic, anti-migrain, central nervous system sedative.
Storage:
To be stored in well-closed dry containers, in cold dry places, protected from light.
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Cocculus pendulus (J.R.Forst. & G.Forst.) Diels

Family name:
Menispermaceae

Synonyms:
(@) Cocculus leaeba (Del.) DC.
(b) Cebatha pendula (J. R. & G. Forst.) O. Ktze.
(c) Epibaterium pendulum J. R. & G. Forst.
(d) Menispermum leaeba Del.

Common names:
Moonseed

African names:
(a) Arabic: N/A
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A

Brief description of the plant:
Much-branched woody, glaucous, puberulent, dioecious climber with elongate twining
branches. Leaves are subsessile, leathery and lanceolate-oblong or ovate-oblong, entire or
rarely lobed and mucronate. Flowers are small, solitary and axillary. Fruit is a spherical
drupe with hourseshoe-shaped seeds.

Geographical distribution:
Widely spread from the Cape Verde Is. & Spanish Sahara to Somalia

Part used:
Leafy stem

Name of drug:
Cocculus herb

Definition:
Cocculus herb is the leafy stem of Cocculus pendulus (J.R.Forst. & G.Forst.) Diels
(family, Menispermaceae).

Description:
Macroscopical: Dioecious, much-branched liana or scandent shrub; stem up to 15 cm in
diameter at base, striped, dark grey, branchlets long, slender, terete, hairy. Leaves
arranged spirally, simple; stipules absent; petiole 2-10 mm long; blade oblong-lanceolate,
in lower leaves sometimes ovate, 1.5-5 cm x 0.5-2 cm, base cuneate, rounded or
sometimes spear-shaped, apex obtuse, with mucro, sometimes notched, leathery,
glabrous, basal veins 3, conspicuous. Inflorescence a small axillary cyme, solitary or
clustered; male inflorescence few- to many-flowered, up to 2 cm long; female
inflorescence 1-2-flowered, up to 1.5 cm long. Flowers unisexual, small; sepals 6, ovate-
elliptical, fleshy to membranous, 3 outer ones 1-1.5 mm long, slightly hairy, 3 inner ones
larger, finely hairy to glabrous; petals 6, ovate-obovate, 0.5-2 mm x 0.5-1 mm, apex
notched; male flowers sessile or with short pedicel, stamens 6-9, up to 1.5 mm long, free;
female flowers with pedicel up to 1 cm long, staminodes 6, c. 1 mm long, ovary superior,
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consisting of 3(—6) free, ovoid, laterally compressed carpels c. 1 mm long, stigma c. 0.5

mm long. Fruit composed of 1-3 obovoid, flattened drupes, each drupe 4-7 mm x 4-5

mm, dark red, stone ribbed on lateral faces, 1-seeded. Seed horse-shoe shaped, laterally

flattened.

Chemical constituents:

The stems and leaves contain a great variety of bisbenzylisoquinoline dioxine alkaloids,

including cocsuline, cocsoline, cocsulinin, siddiquine, penduline, tetradine, isotrilobine,

siddiqguamine, kohatine, telobine, pateline, kurramine, isotrilobine and tricordatine, and
many derivatives of these.
Tests for identity:

(a) Macroscopical examination of the specimen to ensure compliance with the
descriptions given above.

(b) Examine an alkaloidal extract of the specimen and test with the common alkoid
reagents (Wagner’s, Dragendorff’s, Mayer’s reagents). Positive reaction (precipitate)
should be obtained.

Tests for purity:
N/A
Pharmaceutical preparations:
N/A
Uses:
Febrifuge, vermifuge, diuretics; leprosy; liver disease.
Storage:
In a cool dry place.
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Cocos nucifera L.
Family name:
Arecaceae
Synonym:
Cocos mamillaris Blanco.
Common names:
Coconut (E); Cocotier (F).
African names:
(@) Arabic: ¢l s
(b) Bambara: Coco
(c) Hausa:  Kwar  kwar-atta-gara,  Attacara,
Attagara.
(d) Peuhl:
(e) Swahili: Mnazi, Nazi (Mbata = Copra)
(f) Yoruba: 1gi Agbon
Brief description of the plant:
Monoecious palm tree of 20 m, strait or curved
stem with marked foliar scars; pinnets leaves
gather at the top of the stem ranging from 5 to 10
m in length; inflorescence surrounded by spathes; & .
flowers male and female succeeed each other on a long stalk; the fruit is a drupe; the seed
is the coconut spherical in shape with a hard shell that encloses an oil-rich albumen and
the coconut milk.
Geographical distribution:
Originates from the Pacific and is generally grown along intertropical coastal regions.
Part used:
The carefully dried shredded soft parts of the fruits formed of spermodern and endosperm
known as coconut meat or copra.
Names of drug:
Fructus cocos nucifera, Coconut fruits, Fruit de Coco.
Definition:
Coconut is the carefully dried shredded soft part of the fruits formed of spermoderm and
endosperm, containing not more than 3 per cent of foreign organic matter and yielding
not less than 37 per cent of fixed oil.
Description:
Odour faint, taste agreeable.
Macroscopical: Fruit, oval or subspherical with blunt pointed tips. The tough epicarp,
mass of fibrous tissue forming meso carp and woody shell or endocarp are several mm
thick. The thin soft spermoderm and endosperm are closely united. A raphe with
numerous branches runs through the spermoderm; Embryo, minute and lies below the
micropyle. The edible part (copra) occurs in the form of white or almost white raspings.
Microscopical: Pericarp; epicarp undifferentiated in mature and ripe fruits. Mesocarp,
fibrous, formed of longitudinal bundles of fibres running in a thin-walled
parenchymatous ground tissue, often impregnated with brown substance. Fibres; thick-
walled, pitted, lignified, showing here and there on the surface warty siliceous bodies up
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to 12 p in diameter; vascular bundles running in the mesocarp are bicollateral with two
phloem patches accompanied with bast fibres, the xylem being formed of spiral,
reticulate and pitted lignified vessels and tracheids. Endocarp, of elongated sclereid cells
in groups arranged in different directions. The sclereids having yellow thick pitted,
strongly lignified walls, lumen narrow, with dark brown contents.
Copra: Spermoderm (testa); in the outer spermoderm, cells are large, elongated in various
directions, with porous walls of medium thickness; in the inner spermoderm, they are
small and non-porous. Endosperm; the first 2-3 layers are isodiametric becoming
gradually radially elongated and larger towards the inner side, cells contain oil globules
or crystals of fat and aleurone grains with crystalloids; having no distinct outer coat or
ground substance; varying from minute up to 25 g or more. On defatting with ether,
protein matter left is in form of a network or groups, resembling aggregates of starch.
Powder: Copra; coarsely powdered soft parts (spermoderm and endosperm) consist
chiefly of fragments of parenchyma cells; those of the outer spermoderm are distinctly
pitted and arranged in various directions, while the cells of inner spermoderm are smaller
and not pitted; isodiametric cells from the outer parts of endosperm; elongated cells from
the inner parts of endosperm. The latter parenchyma cells are thin-walled, contain oil
globules and fat crystals, in addition to aleurone grains with crystalloids only; powder
contains not more than few sclereid cells from endocarp.

Chemical constituents:
Dry copra (coconut meat) contains protein about 6.3 per cent, fat (oil) about 57.3 per
cent, carbohydrates about 38 per cent, and minerals about 2 per cent. Carbohydrate is
formed mainly of sucrose 14.33 per cent, raffinose 2.42 per cent, galactose 2.42 per cent,
pentose 2.40 per cent, fructose 1.20 per cent, glucose 1.19 per cent, dextrin 0.58 per cent,
starch 0.87 per cent.

Tests for identity:
(a) Macroscopical and miroscopical examination of the specimen to ensure compliance

with the above given descriptions.
(b) Chromatographical examination to confirm the presence of simple sugars by paper
chromatography.

Test for purity:
N/A

Uses:
In domestic cookery and confectionary, desiccated canned. From the dried meat (copra)
coconut oil is obtained used in the butter manufacture and as lard substitute, as well as
soap; coconut cake, a by-product that ranks among the most concentrated of cattle foods.
Coir fibres from the pericarp are used in making mats, matting and cordage, and for
caking.

Storage:
Whole nuts should be stored in a cold place. Copra and oil in well-closed containers,
protected from light, at a low temperature.

COCONUT OIL
Names of drug:
Oleum Cocos nicifera, Coconut oil, Huile de Coco.
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Definition:

Coconut oil is the refined oil obtained by expression of the spermoderm and endosperm

Cocos nucifera L. contains an amount of volatile fatty acids corresponding to a Reichert

Meissel value not less than 6 and a Polenske value not more than 20.

Description:

Coconut oil is a solid fat, melting at about 20-27°C, almost white or yellowish-white,

odourless; taste, bland.

Macroscopical: Greasy, somewhat crystalline fat, with a certain degree of brittleness at

low temperature; becoming a nearly colourless liquid at high temperatures; having a good

keeping quality.
Chemical constituents:

Mainly glycerides of caprylic (5-10 per cent), capric (4-15 per cent), lauric (37-51 per

cent), myristic (7-19 per cent), palmitic (2-11 per cent), stearic (1.3 per cent), oleic (5-8

per cent) and linoleic acids (1-3 per cent).

Tests for identity and purity:

(@) Coconut oil is very slightly soluble in alcohol (9 per cent). It is miscible with ether,
with chloroform, with carbon tetrachloride and with petroleum-benzine.

(b) Specific gravity 0.917 to 0.919, refractive index 1.4475 to 11.4495, unsaponifiable
matter, not more than 0.5 per cent; saponification value, 250 to 265; lodine value 7.5
to 10.5; Reichert Meissel value 6-8; Polenske value 15 to 20. Coconut oil does not
respond to tests for rancid oils.

(c) Shake 5 ml of the oil or melted fat for 1minute with 5 ml, of hydrochloric acid, add 5
ml of a saturated solution of resorcinol in bezine R. and shake the mixture for 5
seconds, then set aside for 5 minutes; the colour of the acid layer is deeper than that
produced by diluting 3.8 ml of N100 potassium permanganate in 100 ml with water.

Pharmaceutical preparation:
Coal Tar and Salicylic acid Ointment.
Uses:

Oil is enormously used in every form of food stuff to which a solid fat may be required,

sometimes as adulterant to butter-fat. In pharmacy, it is mainly used in the manufacture

of soap, cosmetics and as an ointment base.

Coconut oil is used as a source of medium chain-length triglycerides in dietary

preparations for patients with fat malabsorption syndromes. The medium chain-length

triglycerides are more readily absorbed from the gastro-intestinal tract than long-chain
triglycerides and are not dependent on biliary and pancreatic secretions for their
absorption.

Storage:
In well-closed containers, in a cold place, protected from light.
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Coffea arabica L.
Family name:
Rubiaceae
Synonym:
(a) Coffea corymbulosa Bertol.
(b) Coffea moka Heynh.
(c) Coffea laurifolia Salish.
(d) Coffea sundana Migq.
(e) Coffea vulgaris Moench.
Common names:
(a) Coffee tree, Arabian coffee (E)
(b) Cafeier d'Arabie (F)
African names:
(a) Arabic: ¢»
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: Kahawa, Buni.
(f) Yoruba: Kofi
Brief description of the plant:
Shrub 2 to 3 m high with numerous wide spreading leaves; leaves opposite, elliptical dark
green shiny and smooth of 5 to 15 cm by 3 to 5 cm; inflorescence in contracted axillary
cymes; flowers white and sweet-smelling; fruits: berry-shaped containing one to 2 seeds.
Geographical distribution:
Cultivated in the highland of tropical Africa.
Part used:
Seeds
Names of drug:
Semen coffea arabica, Coffee beans, Grains de cafe.
Definition:
Coffee beans are the dried seeds of Coffea arabica L. (family, Rubiaceae) deprived of
most of the seed coat. It contains not more than 2 per cent of foreign organic matter and
not less than 1 per cent of caffeine.
Description:
Taste very characteristic and agreeable, odour fragrant aroma.
Macroscopical: Seeds planoconvex, light green in colour 0.5-0.8 cm long, 0.3-0.4 cm
broad, having a characteristic longitudinal groove on one surface, surface smooth,
glabrous; seeds albuminous, with a curved embryo.
Microscopical: The epidermis and one or two layers immediately beneath it are
composed of cells with evenly thickened walls, the rest of the endosperm consists of
parenchymatous cells with thick walls and very large pits; the pits are so large that they
form ovate spaces that may be as long as the cell width or attain half that length. The
leafy cotyledons consist of small delicate, parenchymatous cells containing mainly oil,
proteid matter and occasional small starch granules.
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Powder: Powdered coffee bean is deeply coloured brown, but may be decolourised by a
short maceration in solution of chlorinated soda; powder revealed fragments of
endospermal cells, parenchymatous cells with oil globules, starch granules of cotyledons,
very few sclerenchymatous cells of the seed coat; they are almost about eight times as
long as they are broad, usually taper bluntly but sometimes terminated by flat transverse
walls often arranged side by side width their long axes parallel and bear numerous large
oblique pits, also fragments of small vessels derived from the raphe may also be found.

Chemical constituents:

Caffeine, trigonelline, a non-toxic alkaloid, tannin, volatile oil.

Test for identity:

Extract 1 g of powdered coffee beans with 10 ml of dilute hydrochloric acid, filter,
evaporate in an evaporating dish to dryness, add 1 ml concentrated hydrochloric acid and
0.1 g potassium chlorate, evaporate to dryness on a water bath, a yellow residue is left,
which becomes crimson on further heating. The colour turns purple when the dish is
exposed to vapours of ammonia.

Test for purity:

Assay:

Uses:

Yields 4 to 7 per cent of total ash, nearly all of which is acid-soluble.

Extract for 3 hours in aSoxhlet with chloroform 11 g of finely powdered sample which
has been previously moistened with 3 ml water and allowed to stand for 30 minutes.
Evaporate the extract to dryness. Take up the residue of fat and caffeine with water (hot),
filter through cotton pledget and a moistened paper into 55 ml volumetric flask, wash
with H, O(hot), make up to the mark, pippete 50 ml of the liquid into separating funnel
and shake with four portions of H,SO,4, Evaporate the combined chloroformic extracts in
a tared dish, dry at 100°C and weigh the caffeine. Remove the weighed caffeine to a
Kjeldahl flask by means of chloroform, rinse with H,SO,4 and determine the percentage of
nitrogen by the Kjeldahl-Gunning method. Multiply by the factor 3.464 to obtain the
percentage of anhydrous caffeine.

It is one of the most important beverage plants, stimulant, diuretic, in treatment of
poisoning with morphine.

Storage:

In well-closed containers, in cool dry place, protected from light.
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Cola acuminata (P. Beauv.) Schott et Endl.
Cola nitida (Vent.) Schott et Endl.

Family name:
Sterculiaceae
Synonyms: E
(@) Cola acuminata (P. Beauv.) Schott et &
Endl.
1. Sterculia acuminata P. Beauv.
2. Cola pseudo-acuminata Engl.
(b) Cola nitida (Vent.) Schott et Endl.
1. Sterculia nitida Vent.
2. Colavera K. Schum.
3. Cola acuminata Engl.
Common names:
Cola. Kola tree(E). Colatier (F).
African names: )
Avrabic: sl o &350 5sa
Bambara: Goro
Hausa: Goro, Ajaaru
Peuhl: Goro, Goroyi
Swahili: N/A
Yoruba: Goro, Obi gbanja, Obi abata = C. acuminata.
Obi-gidi, Obi-abata (C.acuminata), Goro, Obi-gbanja (C.nitida).
Brief description of the plant:
A tree attaining 10 to 20 m with dark gnarled bark; leaves: alternate, oval lanceolate,
cuneate at the base and acuminate at the tip or long stalks; flowers: male and female
greenish-yellow or cream stripped with red on the inner side. They are characteristic to
both species of the cola. Fruits: follicules reaching 13 cm for the Cola nitida and 20 cm
for the Cola acuminata, the Cola nitida seed contains 2 cotyledons and the Cola
acuminate seed contains 4 to 6 cotyledons.
Geographical distribution:
Humid dense West African forests
Part used:
Dried ripe seeds
Names of drug:
Kola nuts, Semen Kola, Kolatier.
Definition:
Kola nuts are the dried ripe seeds of Cola nitida (Vent.) Schott & Endl. or of C.
acuminata (P. Beauv.) Schott & Endl. (family, Sterculiaceae).
Names of drug:
Kola nuts, Semen Kola, Kolatier.
Description:
Macroscopical: Dried seeds consist of the kernels only, mostly entire, sometimes
separated into two cotyledons (or more in the case of C. acuminata). Externally, with dull
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dark brown or reddish-brown colour, internally, usually somewhat paler. Seeds are hard,
solid and exhibit when cut a perfectly uniform section. They are about 2 to 5 cm long and
about 2 cm in breadth and in thickness. They are flat on one side and curved on the other
or wedge-shaped or irregularly 6-sided. A shallow furrow encircles the kernel, where the
two cotyledons meet; transverse to this furrow at one end of the seed, a distinct cleft may
be found, partially separating each cotyledon into two portions; a small radicle will be
found towards the bottom of the transverse cleft. Kola is odourless, has a bitterish
astringent taste.

Microscopical: Cotyledon cells consist of thin walled parenchyma cells, with fat masses,
abundant small simple starch granules which are polyhydral, ovoid or spherical, with 2-3
radiate hilum, often eccentric; measuring from 10 to 25 to 40 p in diameter larger
granules exhibit faint concentric striations.

Powder: Light greyish-brown to light reddish-brown, odourless, almost tasteless. It is
characterised by the presence of cellulosic parenchyma cells, fatty masses, abundant
small simple starch grains with cleft hilum.

Chemical constituents:

Alkaloid caffeine 1-2.5 per cent, kolatin, kolatein, starch (40 per cent), lipids (2 per cent),
lipase and oxydase enzymes, sugars: glucose and laevulose.

Test for identity:

(a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the above descriptions.

(b) It gives a positive reaction to Murexide test for purine alkaloids as described under
‘Test for identity’ in Coffea arabica monograph.

For caffeine content as described in vol. 2 and under Coffea arabica.

Central Nervous System stimulant.

Storage:

In well-closed containers, protected from light.
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Combretum aculeatum Vent.

Family name:
Combretaceae

Synonyms:
(a) Combretum stefaninianum Pampan.
(b) Combretum ovale G. Don.
(c) Poivrea aculeata (Vent.) DC
(d) Poivrea ovalis (G. Don) Walp.
(e) Poivrea hartmanniana Schweinf.
() Combretum leuconili Schweinf.
(9) Combretum leuconiloticum Schweinf.
(h) Commiphora holstii Engl.
(i) Combretum denhardtiorum Engl. & Diels

Common names:
N/A

African names:
(a) Arabic: ikik, savat
(b) Bambara: Kolobé, Konti, Uolo, Wolo-konti, Kabana, Kéti, Wolo, Wolo koli
(c) Hausa: Fara-geeza, Bubukia
(d) Peuhl: N/A
(e) Swahili: N/A
(f) Yoruba: N/A

Brief description of the plant:
Scandent shrub or woody climber up to 4 m tall; young branches pubescent or pilose.
Leaves subopposite; blade elliptic to obovate, up to 6.5 x 4 cm, acute to emarginate at the
apex, sparsely to densely pubescent or pilose on both surfaces; petiole 1-10 mm long,
persisting as a recurved spine. Flowers 5-merous, fragrant in pubescent short racemes;
bracts sometimes * leafy. Lower receptacle 4-7 mm long, tomentose, upper 4-5 mm
long, campanulate, pubescent. Sepals greenish or red. Petals 4-6 x 1-2 mm, white,
pubescent outside; filaments 5-10 mm long. Fruits 5-winged, 1.2-2.7 cm long, ovoid,
yellowish brown, glabrous to pubescent; wings papery, 4-6 mm wide.

Geographical distribution:
Eritrea, Ethiopia, westwards to Senegal, and in East Africa.

Part used:
Leaves, root, stem and bark.

Name of drug:
Combretum aculeatum leaf

Definition:
Combretum aculeatum leaf is the dried leaf of C. aculeatum Vent. (family,
Combretaceae).

Description:
Macroscopical: Climbing shrub up to 8 m tall or, in the absence of support, a compact or
rambling shrub up to 4.5 m tall; young branches grey to rufous pubescent, older shoots
with yellow-brown to dark red bark; inner bark greenish or pale yellow. Leaves alternate
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or subopposite; petiole up to 1.5 cm long, usually persistent and forming recurved spines
up to 17(-30) mm long; blade broadly elliptical to obovate, up to 7(-8.5) cm x 5 cm, base
cuneate, apex retuse to shortly acuminate, lightly to densely pubescent on both surfaces,
lateral veins in 4-6 pairs, rather prominent below. Inflorescence of short axillary racemes
c. 2 cm long. Flowers bisexual, 5-merous, fragrant; lower receptacle 4-8 mm long,
constricted above and below the ovary, tomentose; upper receptacle urceolate-
campanulate, (3-)4-6 mm x 3-4 mm, pubescent; sepals deltate, sometimes attenuate,
greenish or red; petals oblanceolate to obovate, 4-8 mm x 1-2 mm, white, lightly
pubescent outside; stamens 10, in 2 circles, filaments 4-10 mm long, anthers ¢. 7 mm
long; ovary inferior, style c. 8 mm long. Fruit indehiscent, 5-winged, obovate in outline,
up to 27 mm x 23 mm, apex emarginate; body shortly pubescent; wings papery, c. 5 mm
wide, purplish and somewhat shiny when young, yellow-brown when ripe; stipe 6-12
mm long. Seed c. 1 cm long, beige-brownish.

Chemical constituents:
N/A

Tests for identity
Macroscopical examination of the specimen to ensure compliance with the descriptions
given above.

Tests for purity:
The feed composition of Combretum aculeatum browse per 100 g dried green leaves (dry
matter content 90.7%) was: organic matter 91.0 g, crude protein 16.1 g, neutral detergent
fibre 28.5 g, acid detergent fibre 21.7 g, lignin 3.8 g, tannin 6.8 g. An analysis in Niger
indicated per 100 g dry matter: crude protein 9.5 g, neutral detergent fibre 33 g, acid
detergent fibre 27 g, ash 6 g.

Pharmaceutical preparations:
N/A

Uses:
Leaf: diuretics, laxatives, vermifuges. Root: naso-pharyngeal affections, stomach
troubles, antiplasmodial.

Storage:
In a cool dry place.
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Family name:
Synonyms:

Common names:

African names:

Combretum indicum (L.) DeFilipps

Combretaceae
Quisqualis indica L.

Creeper, Rangoon; Drunken Sailor; Rangoon g %’ _
Creeper, Chinese honeysuckle, Red jasmine, ¥ 3’~
Yesterday, today, and tomorrow, ‘Love and ’
Innocence’ (E). Liane vermifuge (F).

(@) Arabic: wigh by sl 5i gl JI S
(b) Bambara: N/A

(c) Hausa: N/A

(d) Peuhl: N/A

(e) Swahili: N/A

(F) Yoruba: Ogan-funfun, Ogan-igbo.

Brief description of the plant:

Quisqualis indica is a large climbing, woody shrub reaching a length of 2 to 8 meters.
Brown hairs give the younger parts a rusty appearance. Leaves are oblong to elliptic,
opposite, 7 to 15 centimeters long, rounded at the base and pointed at the tip. Flowers are
fragrant, tubular, showy, first white, then becoming red, reddish-purple or orange,
exhibiting the range of colors in clusters, on the same flower stalk. Fruit is narrowly
ellipsoid, 2.5 to 3 centimeters long, with five, sharp, longitudinal angles or wings. Seeds
are pentagonal and black.

Geographical distribution:

Widespread in tropical Africa and Asia; cultivated throughout the Tropics.

Part used:

Roots, Fruits, Seeds (dried nuts) and Leaves.

Name of drug:

Red Jasmine

Definition:

Red jasmine is the dried leaves of Quisqualis indica L (family, Combretaceae).

Description:

Macroscopical: Woody climber; young branchlets tomentose to sparsely pubescent,
rarely sparsely glandular. Leaves opposite or subopposite; lamina papyraceous, elliptic or
oblong-elliptic, 8-14.5 cm long, 3.5-9 cm wide, apex acuminate or subcaudate, base
rounded or subcordate, tomentose to nearly glabrous, minutely verruculose; lateral nerves
5-7 pairs, domatia sometimes present; petiole up to 10 mm long, the base sometimes
persisting and forming a spine. Inflorescence terminal and axillary spikes 2-5(-10) cm
long, sometimes forming a leafy panicle; bracts lanceolate-acuminate or elliptic, 6-10
mm. long, 1-3 mm wide. Flowers fragrant. Lower receptacle 3—4 mm long, pubescent to
sericeous-tomentose; upper receptacle narrowly tubular, expanding slightly at the apex,
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6-8 cm long, tomentose to pubescent. Sepals triangular, 1-3 mm long, acute. Petals
imbricate in bud, white becoming dark red on the inner face, enlarging at anthesis, oblong
to oblong-obovate, up to 25 mm long, 13 mm wide, apex acute (in the Flora area)
orobtuse, shortly clawed. Stamen-filaments 7-8 mm long; anthers 0.9 mm long. Style
with upper part free for 10-20 mm fruit (from West African material) ovate-elliptic in
outline, 2.5-4 cm long, 0.75-1.25 cm wide, appressed pubescent to glabrous; wings 1-2
mm wide, stout; stipe 0.5-1 mm long.

Chemical constituents:

Phytochemical screening yields major classes of constituents: alkaloids, carbohydrates,

protein, amino acid, saponins, glycosides, steroids, tannins, flavonoids and phenolic

compounds.

(@) Plant yields a fatty oil, 15%; gum; resin.

(b) The nut yields 12.96 percent moisture; a yellow oil, 28.37 percent of the original nut.

(c) Studies yield quisqualic acid, quisqualin A.

(d) An analysis of the seed reported the presence of oleic and palmitic acids in the oil, in
addition to sitosterol, and an acetyl derivative from the saponifable matter.

(e) Leaves yield rutin, trigonelline, L-proline, L-aspargine, and quisqualic acid.

(F) Flower gum yields pelargonidin-3-glucoside.

Tests for identity:

Macroscopical examination of the specimen to ensure compliance with the descriptions
given above.

Tests for purity:

N/A

Pharmaceutical preparations:

Uses:

N/A

The seeds of this and the related species Quisqualis fructus and Quisqualis chinensis
contain the chemical quisqualic acid, used in neuroscience in the treatment of such
conditions as spinal cord injury, strokes, multiple sclerosis, Alzheimer’s Disease,
Parkinson’s Disease, Huntington’s Chorea, and alcoholism. Antimicrobial, antitumour,
anthelmintic, astringent.

Storage:

In a cool dry place.
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Combretum micranthum G. Don
Family name:
Combretaceae
Synonyms:
(a) Combretum altum Lerr.
(b) Combretum floribundum Engl. and Diels
(c) Combreturn raimbaultii Heck
Common name:
Kinkeliba (F) 7
African names: B
(a) Arabic: aue i
(b) Bambara: Kokobe, Dolabe, Baraule,
Singolobé.
(c) Hausa: Geza, Siesa, Farar geézaa, Gaiza, Gaza Geézaa.
(d) Peuhl: Talli gugumi, Gougoumi.
(e) Swahili: N/A
(F) Yoruba: Okan, 00gan bule, Ogan ibule.
Brief description of the plant:
The Combretum micranthum is a bushy shrub or sarmentous creeper that can climb up to
15 to 20 m; opposite leaves, oval acuminate, lamina covered with reddish scales on the
inner side with downy tufts at the axis of lateral ribs; short axillary clusters on scaly
stalks; calyx covered with ferruginous scales; whitish corolla; fruit: four winged, smaller
1.5 x 1.5 cm with a scaly and ferruginous uberuhum.
Geographical distribution:
The two combretum species are found in the Sudano-Sahelian and other tropical regions.
Part used:
Leaf
Name of drug:
Kinkeliba leaf
Definition:
Kinkeliba leaf is the dried leaf of Combretum micranthum G. Don. (family,
Combretaceae).
Chemical constituents:
The principal substances identified belong to the following groups:
- Flavonoids
- Quaternary alkaloids named Combretin A and Combretin B
- Gallic tannins
- Catecho tannins
- Choline
- Organic acids: tartaric, citric
- Mineral substances with abundant potassium
Tests for identity:
a) Macroscopical and microscopical examination of the specimen to ensure compliance
with the above descriptions.
b) Add a few drops of ferric chloride reagent to an aqueous extract of the sample, a dark
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colouration is produced.
Test for purity:
N/A

Pharmaceutical preparations:
N/A
Uses:
(@) In decoction (5 to 10 per cent) it is diuretic and cholagogue.

(b) In less concentrated decoction it is used as hygienic drink.
Storage:

To be stored in a cool dry place.
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Combretum nigricans Lepr.

Family name:
Combretaceae

Synonyms:
(@) Combretum elliotii Engl. & Diels
(b) Combretum lecanthum Engl. & Diels

Common names:
N/A

African names:
(a) Arabic: N/A
(b) Bambara: diangara, diangara ké, iribéléni,

sama m’bali, simbabali, tiankara, Takara.
(c) Hausa: Ciiriiri, Dangeera, Dagara, Dagra
tsiriri, Dageera , Chiriri.

(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A

Brief description of the plant:
A small tree to 10 m high by 1 m girth with smooth bark and bole often twisted, of
savanna and fringing forest of dry regions. The species is represented by two varieties:
var. nigricans is recorded from Senegal and The Gambia, and var. elliotii (Engl. & Diels)
Aubrév. from Senegal across the Region to Nigeria, and on into Sudan. Var. nigricans has
the leafy stems puberulous, and var. elliotii is distinguishable by their near
glabrousness.The wood is dirty white to yellowish-green at the heart. It is very hard and
is included in the general designation of ‘breakaxe’ (Hausa, karya gatari) (14). When dry
it is reported to be susceptible to borer attack. It has no recorded use except for firewood
(6, 11).The bark in the hot season freely yields a gum known as chiriri in Hausa, which is
an item of market-trade in the sudano-guinean region (1, 4, 5, 12). It is white, yellow or
red-brown, water-soluble and of good viscosity. It might substitute Acacia gums but it
does not appear to have been accepted for industrial use. It is edible. It has good adhesive
properties.

Geographical distribution:
It is a widespread Sahelian species distributed throughout tropical West Africa from
Senegal to Cameroon and eastwards to the Sudan.

Part used:
Bark

Name of drug:
Combretum nigricans gum

Definition:
It is the gum exudates obtained from Combretum nigricans Lepr. (family,

Combretaceae).

Description:
Macroscopical: The species is either a tree or a shrub, 4-12 m high, with a dense,
rounded crown. The bark is rough or finely scaly, grey to ochre, the slash is brown on the
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upper surface and pink-yellow beneath. The bole is twisted and often low branched, up to
30 cm in diameter, the bark of the bole and older branches are pinkish-brown. The
branches and leaves are glabrous to sparsely pubescent, glutinous when young. The
leaves are opposite to sub-opposite, 8-12 cm long and 3-5.5 cm wide including a 0.3-1
cm long petiole. The blade is ovate to elliptic with acuminate apex and rounded or shortly
cuneate base. Nerves are pinnate; 6-8 pairs of lateral nerves are visible on both surfaces.
The under surface of the leaves are sometimes glabrous, but without white scales. The
mature dry leaves have a reddish brown colour. The inflorescence is an axillary or spike-
like raceme, glabrous or downy, 1-7 cm long. The flowers are 4merous, glabrous to
pubescent, greenish yellow, 34mm in diameter. The petals are about 1 mm long,
spatulate, pilose on back and strongly ciliate. The petals and filaments are cream. A
bright red disk is present. The stamens are longer than the petals.

Chemical constituents:

Pentacyclic triterpene: 11lalpha-acetoxy-20,24-epoxy-25-hydroxy-dammar-3-one and the
corresponding diol, 20,24-epoxy-11alpha, 25-dihydroxy-dammar-3-one.

Tests for identity:

Macroscopical examination of the specimen to ensure compliance with the above given
descriptions.

Tests for purity:

N/A

Pharmaceutical preparations:

N/A

Anthelminthic, cytotoxic.

Storage:

In a cool dry place.
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Commiphora myrrha (Nees) Engl.

Family name:
Burseraceae
Synonyms:
(@) Commiphora molmol Engl. ex Tschirch
(b) Balsamodendron myrrha Nees,
(c) Commiphora myrrha Holm,
(d) C. myrrha (Nees) Engl. var. molmol Engl.
Common names:
Myrrh, Arabian myrrh, Somali myrrh (E).
Molmol; myrrhe des somalis; oleo-resine (F).
African names:
(a) Arabic:
(b) Bambara: Barakante = C. balsamifera
(c) Hausa: Dashi, 'Biskiti.
(d) Peuhl: Bardi = C. africaina
(e) Swahili: Mbebe, Mbele.
(f) Yoruba: Turari
Brief description of the plant:
Small short-baled tree with rounded top with a deep brown bark exuding a gum-oleo-
resin from its shakes. The branches covered with deciduous leaves generally end in
thorny top.
Geographical distribution:
Originates from Somalia, found in arid and tropical regions of Africa.
Part used:
Oleo-gum resin
Names of drug:
Gummi Resina Myrrha, Myrrh, Myrrhe, Gummi Myrrha.
Definition:
Myrrh is the air-dried oleo-gum-resin obtained from the stems and branches of
Commiphora molmol Engler, and possibly other species of Commiphora (family
Burseraceae). Myrrh contains not more than 4 per cent of foreign organic matter.
Description:
Myrrh occurs in rounded or irregular tears, or lumps of agglutinated tears of variable
sizes; externally, brownish-yellow to reddish-brown and more or less covered with a
greyish or yellowish dust; internally, rich-brown or reddish-brown, sometimes marked
with nearly white spots or lines; thin splinters, translucent or almost transparent; brittle;
fracture, waxy, granular, concoidal; odour, characteristic and aromatic; taste, aromatic,
bitter and acrid.
Chemical constituents:
Myrrh consists of a mixture of resin about 25 to 35 per cent, volatile oil, about 2.5 to 6.5
per cent. The remainder of the drug consisting of gum (57 to 61 per cent).
Tests for identity:
(a) Triturate a little of the crushed Myrrh with water, a yellowish-brown emulsion is
obtained.
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(b) Triturate 0.4 g of Myrrh with 1 g of sand, shake for a few minutes with 10 ml of
ether, filter and divide the filtrate into 2 porcelain dishes. Allow the filtrate to
evaporate. To the film left in one porcelain dish add a few drops of nitric acid, a
purplish violet colour is instanttly produced (distinction from Bisubol).

Test for purity:

(a) Alcohol-insoluble residue, not more than 70 per cent.

(b) Myrrh leaves on ignition not more than 10 per cent of ash; acid-insoluble ash not
more than 5 per cent.

(c) Finely powdered myrrh is deficient in volatile oil and may yield as much as 13 per
cent of ash.

Pharmaceutical preparations:

Tinctura Balsami Benzoini Compositae

Tinctura Myrrhea

Pilula Rhei Compositae

Uses:

Myrrh has stimulant and antiseptic properties. It is used as a mouth wash

and as a uterine stimulant and emenagogue.
Storage:

In the unground form, in well-closed containers, in a cool dry place,

protected from light.
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Convolvulus scammonia L.

Family name:
Convolvulaceae
Synonyms:
Convolvulus scammonia var.
pseudoscammonia Sa'ad.
Common names:
Scammony, Syrian Bindweed (E).
African names:
(a) Arabic: Sakmunia
(b) Bambara: N/A
(c) Hausa: N/A
(d) Peuhl: N/A
(e) Swahili: N/A
(F) Yoruba: N/A
Brief description of the plant:
It is a twining perennial, bearing flowers like those of Convolvulus arvensis, and having
irregularly arrow-shaped leaves and a thick fleshy root. The dried juice, virgin
scammony, obtained by incision of the living root, has been used in medicine as
scammonium. It has flowers of a very delicate tint of sulphur yellow and leaves of a
similar shape to our native species.

The roots are 3 to 4 feet long and from 9 to 12 inches in circumference; tapering, covered
with a light grey bark and containing a milky juice. Scammony is a gummy resin,
obtained from this milky juice of the root by clearing away the earth from the upper part
of the root and cutting off the top obliquely, about 2 inches below where the stalks spring.
Then a vessel is fixed in such a position as to receive the exuding juice, which gradually
hardens and becomes the Scammony of commerce. The best Scammony is black,
resinous and shining when in the lump, but of a whitish-ash colour when powdered, with
a strong cheesy smell and a somewhat acrid taste, turning milky when touched by the
tongue. It occurs in commerce in irregular pieces 1 to 2 inches or more in diameter.

Geographical distribution:
Native to the countries of the eastern part of the Mediterranean basin; it grows in bushy
waste places, from Syria in the south to the Crimea in the north, its range extending
westward to the Greek islands, but not to northern Africa or Italy.

Part used:
Gum

Name of drug:
Scammony

Definition:
Scammony is a gummy resin, obtained from the milky juice of the root of Convolvulus
scammonia L. by clearing away the earth from the upper part of the root and cutting off
the top obliquely, about 2 inches below where the stalks spring. Then a vessel is fixed in
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such a position as to receive the exuding juice, which gradually hardens and becomes the
Scammony of commerce.

Description:

Macroscopical: Convolvulus scammonia is a perennial growing to 0.8 m (2ft 7in).
It is hardy to zone 7. It is in flower in July, and the seeds ripen in September. The flowers
are hermaphrodite (have both male and female organs) and are pollinated by Bees, flies,
self. The plant is self-fertile. Suitable for light (sandy) and medium (loamy) soils, prefers
well-drained soil and can grow in nutritionally poor soil. Suitable pH: neutral and basic
(alkaline) soils. It cannot grow in the shade. It prefers dry or moist soil.

Chemical constituents:

The active principle is the glucoside scammonin or jalapin, C34H11406.

Tests for identity

Macroscopical examination of the specimen to ensure compliance with the descriptions
given above.

Tests for purity:

N/A

Pharmaceutical preparations:

Uses:

Powdered scamony root
Powdered Scamony resin, B.P.
Compound scamony resin Powder, B.P.

Scammony is a drastic cathartic, closely allied in its operation to Jalap; though not so
nauseous, it is more active and irritating, and in inflammatory