ANJĪR DASHTĪ
(Ficus hispida L.f. -Fruit)
Anjīr Dashtī consists of dried fruits of Ficus hispida L.f. (Fam. Moraceae); a moderate
sized tree or shrub, distributed throughout the outer Himalayan range from Chenab eastwards
to Bengal, Central and South India and Andaman Islands.
Classical synonyms of source plant:
Tīn, Kathguular
Regional and other names:
Arabic: Tīn; Assamese: Khoskadumar, Tanvardi, Teenbarree; Bengali: Kakdumur,
Kathdumur, Kakadumbar; English: Wild Fig, Devil Fig; Gujarati: Tedumbaro, Dhedadambaro,
Dhedhumbro; Hindi: Konea-dumbar, Kathumar; Kannad: Kadaatti, Arjeeru Hamu, Anjeeru,
Onagida, Hanna; Malayalam: Peyatti, Kattatti, Erumanakku, Parakasimi; Marathi: Rambal,
Kalodumbar, Bhuiumbar; Oriya: Dimiri, Ani Dambura; Persian:Anjīr Dashtī; Punjabi:
Rumbal; Sanskrit : Kakodumbur, Malayu, Malpu; Tamil: Peyatti; Telugu: Brahma medi,
Kakimedi; Urdu : Kathguular.
Description:
Macroscopic:
Dried syconus fruit, ovoid with a central circular hole and short stalk, 1-2 cm in dia.,wrinkled;
greyish-brown; seeds less than 1 mm in dia. and yellowish-brown in colour, odour and taste
not characteristic.
Microscopic:
Fruit shows a sinlge layered epidermis, covered with thick cuticle having a few unicellular
trichomes. Epidermis followed by 4-6 layers of hexagonal to polygonal collenchymatous cells,
a few cells contain rosette crystals of calcium oxalate. Mesocarp composed of large, oval to
polygonal, thick-walled parenchymatous cells, a few vascular vessels showing spiral
thickening.
Powder: Brownish yellow, odour not characteristic;taste astringent; epidermal cells with unicellular
trichomes and anomocytic stomata; trichomes are both simple and glandularupto 350µ, simple
trichomes unicellular short, straight or bent and warty and long thick walled with bulbous base; rosette
of calcium oxalate crystals upto 40µ, scattered as such or embedded in the collenchymatous cells of the
receptacle; spiral vessels upto 25µ; fragments of septate laticifers vessels; thick walled pitted sclereids
upto 100 in length; epidermal cells of the seed coat; endosperm cells and parenchyma cells.
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Fig. 1: Anjīr Dashtī - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8: 2: 0.1). Air
dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Anjīr Dashtī (Fruit) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).
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UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Anjīr Dashtī (Ficus hispida L.f fruit)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 1 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.8: 2.2: 0.1).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Anjīr Dashtī (Fruit) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 366 nm After derivatization
Fig.3: TLC fingerprints of Anjīr Dashtī (Ficus hispida L.f fruit)

Physico-chemical parameters:
Foreign matter: not more than 1 percent (Appendix 2.1.3); Loss on drying (at 105°C); not more
than 6 percent (Appendix 2.1.4);; Total ash: not more than 7 percent (Appendix 2.1.5); Acid
insoluble ash: not more than 1.5 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less
than 3 percent (Appendix 2.1.8); Water-soluble extractive: not less than 12 percent (Appendix
2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Linalool, linalool oxide, terpeneol, alkaloids,
carbohydrates, proteins and amino acids, sterols, phenols, flavonoids, gums and mucilage,
glycosides, tannins, saponins, and terpenes.
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry).
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PROPERTIES & ACTIONS: Muṣaffī-i-Dam (Blood purifier), Mushil-i-Qawī (Strong
Purgative), Muḥallil (Resolvent), Jālī (Detergent), Mufajjr-i-Awrām (Ruptures the matured
swelling).
IMPORTANT FORMULATIONS: Mā’ al-Lahm Khās, Safoof bars, La‘ūq-i Ḍīq al-Nafas
Balghamī.
THERAPEUTIC USES: Waram Aṣl al-Udhun (Parotitis), Dummal (Boil), ‘Āṣir-i-Jild
(Squeezes out secretions), Khīlān (Mole), Tha’ālīl (Warts).
DOSE:

2 – 5 g of the drug in powder form.
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POST-I-BARGAD
(Ficus bengalensis L. -Stem bark)
Post-i-Bargad consists of dried mature stem bark of Ficus bengalensis L. (Fam.
Moraceae); a large branching tree with numerous aerial roots. It occurs all over India.
Classical synonyms of source plant:
Zat al-Zawanab, Bad
Regional and other names:
Arabic: Zat-ul-Zawanab; Assamese: Vat, Ahat, Vatgach; Bengali: Bot; English: Banyan tree;
Gujarati: Vad, Vadalo; Hindi: Badra, Bargad, Bada; Kannad: Aala, Aladamara, Vata;
Kashmiri: Bad; Malayalam: Peraal; Marathi: Vad; Oriya: Bata, Bara; Persian: Bargad; Punjabi:
Bhaur; Sanskrit: Vata; Tamil: Aalamaram, Aslam; Telugu: Marri; Urdu: Bargad, Bad.
Description:
Macroscopic: Mature stem bark grey with thin, closely adhered ashy white, light bluish-green
or grey patches. Bark flat or slightly curved, thickness varies with age of tree. Externally rough
due to presence of horizontal furrows and lenticels, mostly circular and prominent. Fracture
short in outer two thirds of bark while inner portion shows a fibrous fracture; taste astringent.
Microscopic: Transverse section of mature bark shows compressed cork tissue and dead
elements of secondary cortex consisting of mostly stone cells and thin-walled, compressed
elements of cortex. Cork cells rectangular, thick-walled and containing brownish content.
Secondary cortex wide, forming more than half of thickness of bark, composed of large groups
of stone cells and parenchymatous cells. Stone cells vary in shape; parenchymatous cells thinwalled and somewhat cubical to oval, few in number and occur between groups of stone cells.
Some of the cells contain prismatic crystals of calcium oxalate, starch grains and tannin.
Secondary phloem composed of a few sieve elements, parenchyma, fibres, stone cells and latex
tubes alternating with medullary rays. Sieve elements compressed in outer region of bark while
intact in inner region; few thick-walled phloem parenchyma occurring in between patches of
phloem fibres and stone cells. Stone cells similar to those present in secondary cortex, some
phloem cells contain prismatic calcium oxalate crystals also in fibres forming crystal fibres.
Medullary rays 2—5 seriate, composed of thick-walled, circular to oval cells, few cells also
converted into stone cells and some have pitted walls, also containing plenty of starch grains,
mostly rounded, rarely oval or semi-lunar in shape, simple as well as compound type.
Compound starch grains consist of 2—3 components. Cambium composed of a few layers of
small, rectangular, thin-walled cells.

Powder:
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Brown, odour not characteristic; taste astringent; fragments of cork with rectangular thickwalled cells, parenchyma cells filled with starch grains; stone cells varying in shape and thick
walled upto 200µ; thin walled parenchyma cells contain prismatic crystals of calcium oxalate
and tannin; fragments of laticiferous tubes; medullary ray parenchyma cells; crystal fibres with
prismatic calcium oxalate crystals; starch grains simple and compound (2-3 components;
numerous simple starch grains, mostly rounded, rarely oval or semi-lunar in shape; lignified
thick walled fibres of length upto 750µ and breadth upto 25µ.
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Fig. 1. Bargad - Powder Microscopy
Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
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with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 12 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (6.5 : 3.5 :
0.1). Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Bargad (stem bark) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 366 nm After derivatization
Fig.2: TLC fingerprints of Bargad (Ficus bengalensis L. stem bark)

Thin Layer Chromatography of Alcohol Extract
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8 : 2 : 0.1).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Bargad (stem bark) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 366 nm
After derivatization
Fig.3: TLC fingerprints of Bargad (Ficus bengalensis L. stem bark)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 6 percent (Appendix 2.1.4); Total ash: not more than 8 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 3 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 6 percent (Appendix 2.1.8); Water-soluble extractive: not less than 8 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4)
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: 20-tetratriacontene-2-one, 6-heptatriacontene-10-one,
pentatriacontan-5-one, beta-sitosterol-alpha-D-glucose and meso-inositol, tannins, glycosides
and flavonoids.
TEMPERAMENT: Bārid (Cold) and Yābis (Dry)
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PROPERTIES & ACTIONS: Qābid̟ (Astringent), Mumsik (Retentive), Muqawwī-i Aam
(General tonic), Musakkin-i-Alam (Analgesic).
IMPORTANT FORMULATIONS: THERAPEUTIC USES: Ishāl (Diarrhoea), Jarayān (Spermatorrhoea), Kathra al-Iḥtilām
(Excessive nocturnal emission) Ḍu‘f al-Bāh, (Anaphrodisia), Waja‘al-Asnān (Odontolgia/
Toothache).
DOSE: 3-5 g of the drug in powder form.
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BIJASĀR
(Pterocarpus marsupium Roxb.-Heartwood)
Bijasar consists of heart-wood of Pterocarpus marsupium Roxb. (Fam. Fabaceae); a
moderate to large sized, deciduous tree, upto 30 m high and 3.3 m in girth, with straight clear
bole; found mostly throughout Gujarat, Madhya Pradesh Bihar and Orissa.
Classical synonyms of source plant: Bijasar
Regional and other names:
Arabic: Bajisār; Assamese: Aajar; Bengali: Piyasala.Pitasala; English: Malabar Kino Tree;
Gujarati: Biyo; Hindi: Vijayasara, Bija;Kannad: Bijasara, Asana; Kashmiri: Lal
Chandeur;Malayalam: Venga;Marathi: Bibala;Oriya: Piashala; Punjabi: Chandan Lal,
Channanlal; Sanskrit: Bijaka, Pitasãra, Asanaka, Bijasãra; Tamil: Vengai; Telugu: Yegi,
Vegisa; Urdu: Bijasar.
Description:
Macroscopic: Heartwood of drug occurs as irregular pieces of variable size and thickness,
golden yellowish-brown with darker streaks; on soaking in water gives yellow colour solution
with blue fluorescence, strong, tough, very hard, moderately heavy. Fracture difficult to break
but brittle; taste astringent.
Microscopic: Transverse section shows alternating bands of larger and smaller polygonal cells
consisting of tracheids, fibre tracheids, xylem parenchyma and traversed by xylem rays.
Numerous xylem vessels distributed throughout, in singles or in groups of 2—3, showing
tyloses filled with tannin. In isolated preparations vessels drum or barrel shaped with
wellmarked perforation rims and bordered pits; tracheids numerous, long, thick-walled with
tapering ends and simple pits; fibre tracheids elongated, thick-walled with narrow lumen and
simple pits. Xylem parenchyma rectangular with simple pits, paratracheal, surrounding vessels;
xylem rays uni to biseriate, 3-5-7 cells high. Prismatic crystals of calcium oxalate present in
crystal fibres; starch absent.
Powder: Brown; odour not characteristics; taste astringent; fragments of vessels with bordered
pits upto 150; numerous, long, thick-walled tracheids and fibre tracheids with tapering ends
and simple pits of length upto 1200µ and breadth upto 40µ; elongated, thick-walled fibres with
narrow lumen having length upto 750µ and breadth upto 25µ; septate, pitted and crystal fibers;
crystal fibres with prismatic crystals of calcium oxalate upto 40µ; medullary ray parenchyma
rectangular with simple pits; simple starch grains scattered or embedded in parenchyma cells;
TLS and RLS view of medullary rays.
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Fig. 1. Bijasar - Powder Microscopy
Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 7 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.5: 1.5: 0.1).
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Air dry the plate and examine under UV 254 nm and UV 366 nm. Spray the plate with vanillinsulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Bijasar (heartwood) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Bijasar (Pterocarpus marsupium Roxb. heartwood)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 7 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8: 2 : 0.1).
Air dry the plate and examine under UV 254 nm and UV 366 nm. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Bijasar (heartwood) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Bijasar (Pterocarpus marsupium Roxb. heartwood)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 2 percent (Appendix 2.1.4); Total ash: not more than 2 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 0.5 percent (Appendix 2.1.7); Alcohol-soluble extractive:
not less than 7 percent (Appendix 2.1.8); Water-soluble extractive: not less than 5 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Pterostilbene, (2S)-7-hydroxyflavanone, isoliquiritigenin,
liquiritigenin, 7,4'-dihydroxyflavone, marsupsin, pterosupin, p-hydroxybenzaldehyde, (2R)-3(phydroxyphenyl)-lactic acid, retusin-8-O-α-L-arabinopyranoside, naringenin, lupeol
pterocarpol, flavonoid C-glucosides and sesquiterpene.
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
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PROPERTIES & ACTIONS: Musaffī-i-Dam (Blood purifier), Qātil-i-Dīdān al-Maq‘ad
(Vermicidal).
IMPORTANT FORMULATION: ‘Arq-i-Murakkab-Muṣaffī-i Khūn Qawī
THERAPEUTIC USES: Fasād-i-Dam (Blood impurities), Ḥikka (Pruritis), Juzām (Leprosy),
Ātishak (Syphilis), Baraṣ (Vitiligo), Dīdān al-Maq‘ad (Worms infestation).
DOSE: 5-7 g of the drug in powder form.
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BIRANJ SATHĪ
(Oryza sativa L. -Fruit)
Biranj Sathī consists of dried fruit of Oryza sativa L. (Fam. Poaceae); an annual herb,
cultivated throughout India.
Classical synonyms of source plant: Arruz
Regional and other names:
Arabic: Arruz; Bengali: Dhan, Chaul, Chanval; English: Rice, Paddy; Gujrati: Bhat, Chorya,
Chokha; Hindi: Chaval, Dhan; Kannad: Akkiege, Nellu; Malayalam: Ari; Marathi: Tandul, Sali
Bhat; Sanskrit: Tandulama, Dhanya; Tamil: Arshi, Nellu; Telugu: Dhanyamu, Vadlu,
Biyyamu; Urdu: Chawal
Description:
Macroscopic: Fruit small, one seeded, caryopsis, about 0.6-1 cm long and 0.2-0.3 cm wide,
oblong to ovoid, somewhat angular, blunt, sometimes pointed; surface rough due to minute
trichomes, faintly longitudinal ridges and furrows, mostly 6 rows, somewhat compressed
,flattened and tightly enclosed by lemma and palea; yellowish-brown. Seed smooth upto 0.6cm
long, oval to oblong, slightly flattened; blunt, oblique, slightly angled in embryo region; light
creamy to white. Odour not characteristic; taste, sweet.
Microscopic: Fruit shows wavy irregular outline; pericarp and testa fused together. Pericarp
consists of single layered, thick, lignified sclerenchymatous outer epidermis with clear pits
covered by a few thick, blunt, sometimes pointed trichomes and 2-3 layered circular to oval
fibre, followed by 3-5 layered, tangentially elongated, thick-walled, tabular parenchymatous
cells, having a few scattered fibro vascular bundles and single layered, thin, elongated,slightly
wavy inner epidermal cells. Testa consists of thin walled, elongated, 2-3 layered
parenchymatous cells with an interrupted tube cells followed by single layered, oval to
rectangular, parenchymatous layer containing aleurone grains. Endosperm albuminous,
consisting of wide, thin-walled, elongated to polygonal, parenchymatous cells packed with
numerous, minute, single polyhedral starch grains, having hilum without concentric striations,
measuring 3-12 μ in dia., compound starch grains 2-150 components; empryo small, lying in a
groove at one end of the endosperm, separated by a layer of epithelium. Embryo consists of a
shield shaped cotyledon known as scutellum.
Powder: Light cream;odour not characteristic; taste slightly sweet. fragments of elongated
thick-walled, lignified sclerenchymatous epidermal cells with clear pits; trichomes unicellular
with pointed tips upto 700µ; parenchyma cells oval to rectangular thin-walled cells filled with
aleurone grains; endosperm numerous, thin-walled, elongated to polygonal, parenchyma cells
packed with numerous, minute, single polyhedral starch grains; starch grains simple measuring
upto 12μ and compound starch grains (2-150 components).
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Fig. 1. Biranj Sathi - Powder Microscopy
Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.7: 1.3: 0.1).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Biranj Sathi (fruit) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).
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UV 366 nm After derivatization
Fig.2: TLC fingerprints of Biranj Sathi (Oryza sativa L. fruit)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 25 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8 : 2 : 0.1).
Air dry the plate and examine under UV 254 nm and UV 366 nm. Spray the plate with
vanillin- sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Biranj Sathi (fruit) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).

UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Biranj Sathi (Oryza sativa L. fruit)

18

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 13 percent (Appendix 2.1.4); Total ash: not more than 6 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 5 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 1 percent (Appendix 2.1.8); Water-soluble extractive: not less than 1 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the prescribed
limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix 3.4)
STORAGE: Store in well closed container protected from heat, light, moisture and against attack by
insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Carbohydrate, starch, protein
TEMPERAMENT: Bārid (Cold) and Yābis (Dry)
PROPERTIES & ACTIONS: Mughadhdhī (Nutritive), Muwallid-i-Manī (Spermatogenic),
Muqawwī-i-Qalb (Cardiotonic) Muwallid-i-Laban (Galactogogue), Qābid̟ (Astringent), Mudirr-iBawl (Diuretic), Mujaffif (desiccant).

IMPORTANT FORMULATIONS: Ḥabb-i-Mushil, Ḥabb-i-Mulayyin, Ḥabb-i Shīr al-Agh.
THERAPEUTIC USES: Zaḥīr (Dysentery), Ishāl (Diarrhoea), Sozāk (Gonorrhoea), Qilla alManī (Low semen volume), Qilla al-Laban (Oligogalactia).
DOSE: Q.S
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BISEHRI BUWTĪ
(Aerva lanata (L.) Juss. -Whole Plant)
Bisehri Buwtī consists of whole plant of Aerva lanata (L.) Juss. (Fam. Amaranthaceae),
an erect or prostrate branched herb, 30 to 60 cm in height, found throughout India in waste
lands.
Classical synonyms of source plant: Busairi
Regional and other names:
Bengali: Chaya; Gujrati: Bur, Kapurimadhuri; Hindi: Gorkhabundi; Kannad: Bili Hindisoppu;
Malayalam: Cherula; Marathi: Kapurphutee, Kumrapindee; Punjabi: Buikallan; Sanskrit:
Goraksaganja, Bhadra; Tamil: Cherupoolai; Telugu: Pindichettu, Kanda pindi; Urdu: Busairi.
Description:
Macroscopic:
Root: Tap-root, laterally branched, cylindrical, up to 0.8 cm in thickness and about 25 cm long
pieces, externally light brown and rough but cut surface white and smooth. Fracture, fibrous
and hard.
Stem: Nearly cylindrical, branching alternate, external surface shows slight ridges and furrows,
hairy and light brown in colour; cut surface white; fracture granular.
Leaf: Simple, opposite, alternate, shortly petiolate, lamina 2.0 to 3.3 cm long and 1.0 to 1.6 cm
broad, elliptic-orbicular or ovate, acute, reticulate veined, margin entire, densely pubescent on
both surfaces.
Flower: Minute cluster as axillary spike; greenish-white; perianth 5, bracteolate;
actinomorphic, bisexual; stamen 5, opposite to perianth, anthers 2 lobed; stigma bifid, superior
ovary unilocular with campylotropous ovule.
Fruit: A greenish, roundish, compressed membranous, utricle or circumscissile capsulewith a
coriaceous upper part or lid and containg a single seed.
Seed - Seed minute, 0.5 to 0.7 cm in dia., black, polished and kindney shaped; taste pungent.
Microscopic:
Root: Shows 5 to 7 layers of cork cells, upper 2 or 3 layers filled with brownish content;
secondary cortex a wide zone consisting of circular to oval, elongated, thin walled
parenchymatous cells, most of the cells containing rosette crystals of calcium oxalate.
Endodermis not distinct; pericycle present in the form of interrupted ring of pericyclic fibres;
anamalous secondary growth present. Secondary xylem and phloem tissues in the form of 3 or
4 alternating rings. Medullary bundles present; phloem consisting of sieve tubes, companion
cells and phloem parenchyma; xylem consists of vessels, tracheids, fibres and xylem
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parenchyma; vessels circular to oval having simple pits. Pith cells circular in shape containing
rosette crystals of calcium oxalate.
Stem: Shows slightly wavy outline, corresponding to ridges and furrows; epidermis single
layered covered with thick cuticle; trichomes multicellular, end cells pointed or vesicular,
warty and thick walled; cortex 6 or 7 layers with 3 or 4 layers below ridges being
collenchymatous and 3 or 4 layers below furrows chlorenchymatous; rest of the cells oval to
elongated, elliptical, thin walled and parenchymatous with a few cells containing rosette
crystals of calcium oxalate. Endodermis single layered; pericycle present in the form of a ring,
single or groups of 2 to 4 fibres; anamolous secondary growth present. Vascular bundles
arranged in 2 or 3 rings showing included phloem alternating with parenchymatous tissue.
Phloem consists of sieve tubes, companion cells and phloem parenchyma; xylem composed of
vessels, tracheids, wood fibres and xylem parenchyma; vessels round to oval having simple
pits; pith wide consisting of circular to polygonal having intercellular spaces, rosette crystals
of calcium oxalate present in this region.
Petiole: Shows single layered epidermis covered with cuticle; trichomes multicellular present
on both surfaces; cortex consisting of 2 or 3 layers, upper collenchymatous and lower
parenchymatous. Vascular bundle collateral and 3 in number; rosette crystals of calcium
oxalate present in cortical cells.
Midrib: Epidermis, cuticle and trichomes, similar to those in petiole; cortex 5 to 7 layers, upper
3 collenchymatous and lower 3 or 4 circular, thin walled and parenchymatous. Vascular
bundles 3 in number, 2 accessory and one middle; xylem towards the upper and phloem
towards lower epidermis; rosette crystals of calcium oxalate present in cortical region.
Lamina: Epidermis, cuticle and trichomes similar as in petiole and midrib. Palisade 1 or 2
layers; spongy parenchyma 3 to 5 layers composed of thin walled parenchymatous cells with
intercellular spaces, a few rosette crystals of calcium oxalate present in spongy parenchyma.
Anomocytic stomata present on both surfaces; palisade ratio 2 or 3; stomatal index on upper
surface 12 to 15 and on lower surface 16 to 18; vein islet number 4 or 5 per square mm.
Powder:
Yellowish green; odour and taste not characteristic; parenchyma cells with rosette crystals of
calcium oxalate upto 40µ; multicellular thick walled, warty trichomes with end cells pointed,
upto 1000µ; fragments of upper epidermis with anamocytic stomata and thick walled warty
trichomes; fragments of lower epidermis having highly sinous anticlinal walls with anamocytic
stomata and warty trichomes; scalariform vessels with pitted thickening upto 250µ; long thick
walled fibres with narrow lumen of length upto 1000µ and breadth upto 15µ.
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Fig. 1. Bisehri booti - Powder Microscopy
Identification:
Thin Layer Chromatography of
Chloroform Extract:

Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
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Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7 : 3 : 0.1).
Air dry the plate and examine under UV 366 nm.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Bisehri Booti (whole plant) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.2).

UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Bisehri booti Aerva lanata (L.) Juss (whole plant)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8 : 2 : 0.1).
Air dry the plate and examine under UV 366 nm.Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Bisehri Booti (whole plant) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Bisehri booti Aerva lanata (L.) Juss (whole plant)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 4 percent (Appendix 2.1.4); Total ash: not more than 9 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 2 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 2 percent (Appendix 2.1.8); Water-soluble extractive: not less than 11 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4)
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Alkaloids (ervine, methylervine, ervoside, aervine,
methylaervine, aervoside, ervolanine, and aervolanine), flavanoids (kaempferol, quercetin,
isorhamnetin, persinol, persinosides A and B), methyl grevillate, lupeol, lupeol acetate benzoic
acid, β-sitosteryl acetate, tannic acid, α- Amyrin and β - sitosterol, β – sitosterol palmitate,
campesterol, chrysin, flavonoid glycosides and tannins.
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TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
PROPERTIES & ACTIONS: Mubarrid (Refrigerant) Mufattih̟-i-Has̟ āh (Lithotriptic),
Mudirr-i-Bawl (Diuretic),Qātil-i-Dīdān (Antihelmenthic), Dāfi ̒-i-Dhayābīṭus (Antidiabetic).
IMPORTANT FORMULATIONS: THERAPEUTIC USES: Dhayābīṭus (Diabetes), Nafth al-Dam (Haemoptysis) Ṣudā‘
(Headache), Ḥaṣāh-o-Raml al-Kulya (Nephrolithiasis), Iḥtibās al-Bawl (Retention of urine).
DOSE: 50-100 ml of the drug as decoction.
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CHIRCHITĀ
(Achyranthes aspera L. -Whole Plant)
Chirchitā consists of dried whole plant of Achyranthes aspera L. (Fam.
Amaranthaceae); a stiff, erect, 0.3-0.9 m high herb, found commonly as a weed throughout
India up to 900 m.
Classical synonyms of source plant: Atkumah
Regional and other names:
Arabic: Atkumah; Bengali: Apamg; English: Prickly Chaff Flower; Gujarati: Aghedo; Hindi:
Chirchita, Latjira; Kannad: Uttarani; Malayalam: Katalati; Marathi: Aghada; Punjabi:
Puthakanda; Persian: Khar-e- Vazhuna ; Sanskrit: Mayura, Mayuraka, Pratyakpuspa,
Kharamanjar; Tamil: Nayuruvi; Telugu: Uttarenu; Urdu: Chirchita.
Description:
Macroscopic:
Root: Cylindrical tap root, slightly ribbed, 0.1-1.0 cm in thickness, gradually tapering, rough
due to presence of some root scars, secondary and tertiary roots present,yellowish-brown;
odour, not distinct.
Stem: 0.3 - 0.5 cm in cut pieces, yellowish-brown, erect, branched, cylindrical, hairy, solid,
hollow when dry.
Leaf: Simple, subsessile, exstipulate, opposite, decussate, wavy margin, obovate, slightly
acuminate and pubescent due to the presence of thick coat of long simple hairs.
Flower: Arranged in inflorescence of long spikes, greenish-white, numerous, sessile, bracteate
with two bracteoles, one spine lipped, bisexual, actinomorphic, hypogynous; perianth segments
5, free, membranous, contorted or quincuncial, stamens 5, opposite, the perianth lobes, connate
forming a membranous tube-like structure, alternating with truncate and fimbriate staminodes,
filament short; anther two celled, dorsifixed; gynoecium bicarpellary, syncarpous; ovary
superior, unilocular with single ovule; style single; stigma capitate.
Fruit: An indehiscent dry utricle enclosed within persistent perianth and bracteoles;
Seed: Sub-cylindric, truncate at the apex, round at the base, endospermic, brown.
Microscopic :
Root: Mature root shows 3-8 layered, rectangular, tangentially elongated, thin walled cork
cells; secondary cortex consisting of 6-9 layers, oval to rectangular, thin walled,
parenchymatous cells having a few scattered single or groups of stone cells; followed by 4-6
discontinuous rings of anomalous secondary thickening composed of vascular tissues; small
patches of sieve tubes distinct in phloem parenchyma, demarcating the xylem rings; xylem
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composed of usual elements. Vessels simple pitted; medullary rays 1-3 cells wide; small
prismatic crystals of calcium oxalate present in cortical region and numerous in medullary rays.
Stem: Young stem shows 6-10 prominent ridges, which diminish downwards upto the base
where it becomes almost cylindrical. Epidermis single layered, covered by thick cuticle having
uniseriate, 2-5 celled, covering trichomes and glandular with globular head 3-4 celled stalk;
cortex 6-10 layered, composed of parenchymatous cells, most of them containing rosette
crystals of calcium oxalate; in the ridges cortex collenchymatous. Vascular bundles lie facing
each ridge capped by pericyclic fibres. Transverse section of mature stem shows lignified, thinwalled cork cells; pericycle a discontinuous ring of lignified fibres; vascular tissues show
anomalous secondary growth having 4-6 incomplete rings of xylem and phloem; secondary
phloem consisting of usual elements form incomplete rings; cambial strip present between
secondary xylem and phloem; secondary xylem consisting of usual elements, fibres being
absent; vessels annular, spiral, scalariform and pitted; fibres pitted, elongated, lignified; pith
wide consisting of oval to polygonal, parenchymatous cells; two medullary bundles, either
separate throughout or found in some cases present in pith; micro-sphenoidal silica crystals
present in some epidermal, cortical and pith cells.
Petiole: Shows crescent-shaped outline, having single-layered epidermis with thick cuticle;
ground tissues consisting of thin-walled, parenchymatous cells containing rosette crystals of
calcium oxalate; 4-5 vascular bundle situated in mid region.
Midrib: Shows a single layered epidermis on both surfaces; epidermis followed by 4-5 layered
collenchyma on upper side and 2-3 layered on lower side; ground tissue consisting of thinwalled, parenchymatous cells having a number of vascular bundles; each vascular bundle
shows below the xylem vessels, thin layers of cambium, followed by phloem and a pericycle
represented by 2-3 layers of thick-walled, non-lignified cells; rosette crystals of calcium oxalate
found scattered in ground tissues.
Lamina: Shows single layered, tangentially elongated epidermis cells covered with thick
cuticle having covering trichomes which are similar to those of stem found on both surfaces;
mesophyll differentiated into palisade and spongy parenchyma; palisade 2-4 layered of thick
parenchyma larger, slightly elongated in upper, while smaller and rectangular in lower surface;
spongy parenchyma 3-5 layers thick, more or less isodiametic parenchymatous cells; idioblast
containing large rosette crystals of calcium oxalate distributed in palisade and spongy
parenchyma cells; stomata anisocytic and anomoacytic in both surface; stomatal index 4.5-9.0
on upper surface, 9.0-20.0 on lower surface; palisade ratio 7.0-11; vein islet number 7-13 per
sq mm.
Powder :
Yellowish green; odour and taste not distinct; cork cells in surface view, epidermal cells in
surface view; lower epidermal cells of leaf in surface showing wavy wall with anomocytic to
anisocyctic type of stomata, numerous trichomes in surface view; trichomes multicelular, warty
and smooth, pointed or blunt ended, thick walled upto 300µ; upper epidermal cells with fairly
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straight walls, stomata; glandular trichomes with globular head of 3 or 4 cells; rosette of
calcium oxalate crystals throughout or embedded in the parenchymatous cells of stem; pollen
grains numerous upto 25µ; fragments of pericycle fibers of stem, fibers thick walled with
narrow lumen of length upto 1000µ and breadth upto 20µ; thin walled xylem fibers with fork
or sharp ends; vessels with spiral, scalariform and pitted upto 60µ; sclerenchyma cells from the
seeds.
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Fig. 1. Chirchitā- Powder Microscopy
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Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 5 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7 : 3 : 0.1).
Air dry the plate. Spray the plate with vanillin- sulphuric acid reagent and heat at temperature
of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Chirchita (whole Plant) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 366 nm
After derivatization
Fig.2: TLC fingerprints of of Chirchitā (Achyranthes aspera L. whole Plant)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol) for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8 : 2: 0.1).
Air dry the plate. Spray the plate with vanillin-sulphuric acid reagent and heat at temperature
of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Chirchita (whole Plant) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of of Chirchitā (Achyranthes aspera L. whole Plant)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 4percent (Appendix 2.1.4); Total ash: not more than 11 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 5 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 2 percent (Appendix 2.1.8); Water-soluble extractive: not less than 12 percent
(Appendix 2.1.9).

Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4)
STORAGE: Store in well closed container protected from heat, light, moisture and against attack by
insects and rodents.

LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Carbohydrates, protein, glycosides, alkaloids, tannins,
oleanolic acid based saponins, flavoides, lignin, β-sitosterol, spinasterol and tritriacontanol.
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)

30

PROPERTIES & ACTIONS: Mudirr-i-Bawl (Diuretic), Mulaṭṭif (Demulcent), Kāsir-i-Riyāh̟
(Carminative), Hād̟im (Digestive), Muqawwī -i-Mi‘da (Stomachic).
IMPORTANT FORMULATIONS: Safūf-i-Imlah, Kushta Summul far.
THERAPEUTIC USES: Iḥtibās al-Bawl (Retention of urine), ‘Usr al-Bawl (Dysuria), Nafkh
al-Mi‘da (Flatulence), Istisqā’ (Dropsy), Ḍīq al-Nafas (Bronchial asthma), Musaffī-i-Khūn
(Blood purifier), Munaffith-i-Balgham (Expectorant), Daf‘-i-Zahr ‘Aqrab-o-Mār (antidote for
snake and scorpion poisoning) Muh̟allil-i-Waram (Anti inflammatory).
DOSE: 1-3 g of the drug in powder form
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DARŪNAJ ‘AQRABI
(Doronicum hookeri Hook.f.-Rhizome)
Darūnaj ‘Aqrabi consists of dried rhizomes of Doronicum hookeri Hook.f.(Fam.
Asteraceae), a robust herb growing in the Sikkim and Himalaya region between 3500 to 4200
m height.
Classical synonyms of source plant: Aqeer, Daroonak
Regional and other names:
Arabic: Aqeer; Hindi: Tarang, Tans; Persian :
Urdu:Darūnaj ‘Aqrabi.

Daroonak;

Punjabi:

Daarunaj-akrabi;

Description:
Macroscopic :
Brown irregular pieces 3 to 5 cm long and 0.2 to 0.8 cm in width; scale leaf scars present.
Fracture smooth; taste starchy, astringent; odour present but not specific.
Microscopic :
T.S.shows 3 or 4 layers of cork containing thin walled cells; cortex parenchymatous; vascular
bundles numerous, arranged in a ring in the outer region of the cortex, each surrounded by a
bundle sheath of sclerenchymatous fibres; phloem present towards the periphery and xylem
towards the pith region, almost all the cells of cortex and pith are compactly filled with simple
starch grains of various size ranging from about 10 to 60 ; some cells of the cortex are filled
with yellowish brown colouring matter.
Powder :
Light yellowish brown; cork cells in surface view; group of parenchymatous cells completely
filled with starch grains; starch grains, simple and compound of various sizes; simple starch
grains spherical, sub-spherical to ovoid in shape upto 50µ; fibres lignified with tapering ends,
broad lumen of length upto 1200µ and breadth upto 30µ; vessels with spiral and reticulate
thickenings upto 50µ.
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Fig. 1. Darūnaj Aqrabi - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 25 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (7 : 3 : 0.2).
Air dry the plate. Spray the plate with vanillin - sulphuric acid reagent and heat at temperature
of 105-110° till the bands appear”or as applicable).
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Darūnaj Aqrabi (rhizome) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.2).

After derivatization
Fig.2: TLC fingerprints of Darūnaj Aqrabi (Doronicum hookeri Hook.f. rhizome)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 12 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system Toluene : Ethyl acetate : Formic acid (7 : 3 : 0.3)
Air dry the plate . Spray the plate with vanillin - sulphuric acid reagent and heat at
temperature of 105-110° till the bands appear”or as applicable).
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Darūnaj Aqrabi (rhizome) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Darūnaj Aqrabi (Doronicum hookeri Hook.f. rhizome)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 7 percent (Appendix 2.1.4); Total ash: not more than 4 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 1 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 7 percent (Appendix 2.1.8); Water-soluble extractive: not less than 20 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4)
STORAGE: Store in well closed container protected from heat, light, moisture and against attack by
insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Phenolic compounds, flavonoids and essential oil
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)

34

PROPERTIES & ACTIONS: Muqawwī-o-Mufarrih̟ Qalb (Cardiotonic and Exhilarant),
Muqawwī-i-Mi‘da-o-Jigar (Stomachic and hepatotonic), Tiryāq-i-Sumūm (Antidote), Hād̟im
(Digestive).
IMPORTANT FORMULATIONS: ‘Arq-i ‘Ambar, Ḥabb-i-‘Ambar Momyāyī’, Ḥabb-iṬā‘ūn Qawī, Dawā’ al-Misk Mu‘tadil jawāhar Walī, Ḥabb-i Jawāhar, Mufarrih Azam, Labūb
Kabīr khās, Ma‘jūn Ḥamal ‘Ambarī Alvī Khanī, Khamīra-i-Ābresham Sāda, Jawārish-iMuqawwī-i-Me‘da, Jawārish-i-Khūzī.
THERAPEUTIC USES: Khafaqān (Palpitation), Waja‘ al- Raḥim (Uterine Pain), Nafkh alRaḥim (Physometra), Nafkh al-Mi‘da (Flatulence), Ḍu‘f al-Mi‘da wa Kabid (Gastrohepatic
debility) , Ṭā‘ūn (Plague).
DOSE: 1-3 g of the drug in powder form.
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FILFIL DARĀZ
(Piper longum L. -Fruit)
Filfil Darāz consists of the dried, immature, catkin-like fruits of Piper longum L. (Fam.
Piperaceae), a slender, aromatic climber with perennial woody roots, occurring in hotter parts
of India from Central Himalayas to Assam upto lower hills of West Bengal and ever green
forests of Western ghats as wild, and also cultivated in North East and many parts of Southern
India.
Classical synonyms of source plant: Dār-i-Filfil
Regional and other names:
Arabic: Dār-e-Filfil; Assamese: Pippali; Bengali: Pipul; English: Long Pepper; Gujarati: Lindi
Peeper, Pipali; Hindi: Pipal; Kannad: Hippali; Malayalam: Pippali; Marathi: Pimpali, Lendi
Pimpali; Oriya : Pipali, Pippali; Persian: Filfil Darāz; Punjabi: Magh, Magh Pipali; Sanskrit:
Kana, Magadhi, Magadha, Krsna, Saundi; Tamil: Arisi Tippali, Thippili; Telugu: Pippalu;
Urdu: Filfil Daraz.
Description:
Macroscopic:
Fruit greenish-black, cylindrical, 3.3 to 5 cm long and 0.4 to 1 cm thick, consisting of minute
sessile fruits, arranged around an axis. Surface rough and composite; broken surface shows a
central axis and 6 to 12 fruitlets arranged around an axis; taste, pungent producing numbness
on the tongue; odour aromatic.
Microscopic:
Catkin shows 6 to 12 fruits, arranged in circle on a central axis, each having an outer epidermal
layer of irregular cells filled with deep brown content and covered externally with a thick
cuticle. Mesocarp consists of larger cells, usually collapsed, irregular in shape and thin-walled;
a number of stone cells single or in groups present; endocarp and seed coat fused to form a
deep zone, outer layer of this zone composed of thin-walled cells and colourless, inner layer
composed of tangentially elongated cells, having reddish-brown content; most of endocarp
filled with starch grains, round to oval measuring 3 to 8 μ in diameter.
Powder:
Darkgreenish-black to blackwith aromatic odour, taste pungent producing numbness on the
tongue;numerous large polygonal perisperm cells isolated or in groups of 2 or 3 with angular
walls filled with simple and compound starch grains and minute prismatic calcium oxalate
crystals,parenchyma cells with elongated or spindle shaped stone cells of length upto 150µ and
breadth upto 35µ; minute single and compound starch grains measuring upto 10µ;mesocarpic
parenchyma cells;pigmented cells in surface view and spiral vessels upto 25µ.
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Fig. 1. Filfil Daraz - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 25 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 5 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.7 : 1.3: 0.1).
Air dry the plate and examine under UV 254 nm and UV 366 nm. Spray the plate with
vanillin- sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
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The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Filfil Daraz (fruit) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Filfil Daraz (Piper longum L.fruit)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 3 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8 : 2 : 0.1).
Air dry the plate and examine under UV 254 nm and UV 366 nm. Spray the plate with
vanillin- sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Filfil Daraz (fruit) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3.: TLC fingerprints of Filfil Daraz (Piper longum L.fruit)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 6 percent (Appendix 2.1.4); Total ash: not more than 7 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 0.5 percent (Appendix 2.1.7); Alcohol-soluble extractive:
not less than 5 percent (Appendix 2.1.8); Water-soluble extractive: not less than 7 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4)
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Piperidine, Essential Oil like piperylpiperidine, cubebene,
4-nitrophenyl o-anisic ester, E-14-hexadecenal, n-pentadecane, trans-Me linolelaidate and
alkaloids
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
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PROPERTIES & ACTIONS: Hād̟im (Digestive), Mudirr-i-Ṭamth (Emmenagogue), Mudirri-Bawl (Diuretic), Kāsir-i-Riyāh̟ (Carminative), Muqawwī-i-Mi‘da (Stomachic), Mufattiḥ
Sudad-i-Jigar-o-Ṭiḥāl (hepatic and spleenic deobstruent), Munaffith-i-Balgham (Expectorant)
IMPORTANT FORMULATIONS: Ḥabb-i-‘Ishrat, Ḥabb-i-Kibrīt, Ḥabb-i-Ḍīq al-Nafas,
Ma‘jūn Pilpil Pāk, Ma‘Jūn Mādda al-Ḥayāt Jadwārī, Ma‘jūn-i-Falāsfa, Ma‘jūn Sūranjān,
Jawārish Jālīnūs, Jawārish-i-Nārmushk Mushil, , Roghan Balādur, Ṭilā Mumsik, Kohl ‘Ishā’
THERAPEUTIC USES: Ḍu‘f al-Haḍm (Delayed digestion), Nafkh al-Mi‘da (Flatulence),
Fālij (Hemiplegia), Laqwa (Facial palsy), Ṣar‘ (Epilepsy), Su‘āl (Cough), Ḍīq al-Nafas
(Bronchial Asthma).
DOSE: 1-3 g of the drug in powder form.
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GUL-I-GUṞHAL
(Hibiscus rosa-sinensis L. -Flower)
Gul-i-Guṟhal consists of dried flowers of Hibiscus rosa-sinensis L. (Fam. Malvaceae);
perennial shrub, native of China and cultivated throughout India for its bright large, showy
flowers.
Classical synonyms of source plant: Anghara
Regional and other names:
Arabic: Anghara; Bengali: Jiwa, Joba, Juwa, Oru; English: Shoe flower; Gujarati: Jasuva;
Hindi: Jasum, Jasut; Malayalam: Ayamparutti, Jampa, Japa, Shemparatti; Marathi:
Dasindachaphula, Jasavanda, Jassvandi; Oriya: Mondaro, Odophulo; Persian
: Angara-ehindi; Sanskrit: Arkapriya, Aruna, Harivallabha, Japapushpa, Java, Joba, Odhrapushpa,
Ondrakhya, Pratika, Raktapushpi; Tamil: Sembarattai; Telugu: Dasanamu, Dasani,
Japapushpamu; Urdu: Gurhal.
Description:
Macroscopic :
The freshly collected flowers are quite large and showy. The flowers have very long pedicel
which is jointed above and a long stamina tube exserted far beyond the 5 large, bright red petals
with a length of about 13-14 cm. The flower complete with an epicalyx, bisexual,
actinomorphic and hypogynous.
The long pedicel about 10cm in length, jointed above, the thickness increasing above the joint,
green, terete and glabrous; epicalyx consists of a whorl of 6 to 7 bracteoles, free, lanceolate,
dark green, thin, 6 to 7 mm long and 1 to 2 mm wide in the middle; calyx tubular 5 partite,
green, 2.0-3.3 cm long of which about upper 1/3 part is divided into 5 lanceolate lobes; the
surface of the calyx coriaceous prominently veined and appears glabrous; corolla consists of 5
bright red colour petals which are joined below to form a small tube adnate to the stamen tube
by its inner surface, which is minutely hairy; corolla free above; petals tubular below (whitish
in colour) but large, spreading and broadly oval above, 7.0 to 7.5cm long and 4.5 to 5.0 cm
wide in the middle above; aestivation twisted; the margins entire except at distal and slightly
divided into 5 to 7 lobes; androecium epipetalous monadelphous tube of numerous stamens,
13 to 14 cm long, bright red colour, terete with a diameter of about 2mm; upper part of the
filaments and anthers free and occupy approximately distal 5 cm of the tube; filaments very
thin, reddish, 6 to 7mm long, yellowish brown small anthers at the end; gynoecium consists of
bell shaped ovary yellowish in colour, white, thin style, surface appears glabrous, style passes
through the stamen tube, ending in 5 distinct stigma protruding out of the staminal tube;
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gynoecium penta-carpellary, syncarpous; stigma minutely hairy, bright red in colour; no odour
and mucilaginous taste.
Microscopic :
Pedicel: T. S. of pedicel (lower region below the joint) shows almost circular in outline;
epidermis single layered consisting of parenchyma cells with thick cuticle; cortex consists of 2
regions, the outer region consisting of 2 to 3 layers of chlorenchyma cells followed by inner
region consisting of 4 to 5 layers of large parenchyma cells; discontinuous strands of
sclerenchymatous pericycle present; vascular cylinder present, collateral with xylem towards
centre and phloem on the outer side; pith sclerenchymatous; druses of calcium oxalate crystals
present in the chlorenchyma and phloem parenchyma region.
T.S. of pedicel (upper region above the joint) shows almost circular in outline; epidermis single
layered consisting of parenchyma cells covered with thick cuticle, stellate and glandular
trichomes present; cortex consists of 2 to 3 regions, the outer region consisting of 2 to 3 layers
of collenchymas cells, the middle region consisting of 2 to 3 layers of larger chlorenchyma
cells followed by inner region consisting of 3 to 4 layers of parenchyma cells: vascular cylinder
divided into 15 to 25 vascular strands by parenchyma ray cells; each vascular strand consisting
of 2 to 4 rows of vessels with phloem on the outer side; pith consisting of parenchyma cells;
druses of calcium oxalate crystals present in the phloem parenchyma cells
Epicalyx: T. S. of epicalyx (bracteole) shows epidermis consisting of single layer of
parenchyma cells covered with cuticle; variety of trichomes includes simple covering trichome,
stellate trichome and glandular trichome present; ground tissue or mesophyll region consisting
of only spongy parenchyma cells containing chloroplast; many mucilage cavities present;
vascular bundle present larger in the centre and many smaller lateral ones are not frequent;
rosettes of calcium oxalate crystals present in the mesophyll region.
Calyx: T. S. of calyx shows epidermis consisting of single layer of parenchyma cells on both
upper and lower side covered with cuticle; variety of trichomes includes simple covering
trichome, stellate trichome and glandular trichome present; ground tissue or mesophyll region
consisting of only spongy parenchyma cells containing chloroplast; many mucilage cavities
present; vascular bundle present larger in the centre and many smaller lateral ones present;
rosettes of calcium oxalate crystals present in the mesophyll region.
Corolla: T. S. of corolla (lower portion of petal - whitish in colour) both the upper and lower
epidermis single layered with thick cuticle; various trichomes present; vascular bundle have
few vessels; rosettes of calcium oxalate crystals present in the mesophyll region; large mucilage
cavities consuming almost the whole mesophyll on the lateral sides of vascular bundles; spongy
parenchyma cells of the mesophyll are confined in this region (hour glass shape).
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T.S. of corolla (upper portion of petal) both the upper and lower epidermis single layered; upper
epidermis papillose; trichomes absent; vascular bundles have few vessels; rosettes of calcium
oxalate crystals present in the mesophyll region; large mucilage cavities consuming almost the
whole mesophyll on the lateral sides of vascular bundles; spongy parenchyma cells of the
mesophyll are confined in this region (hour glass shape).
Ovary: T. S. of ovary shows five loculed; each locule have two anatropous ovules with axile
placentation, walls of each locule fuse to form a central axis; glandular trichomes numerous on
the surface of the ovary; the ovary wall consisting of single layer of epidermal cells followed
by 6 to 7 rows of parenchyma cells; mucilaginous cavities present in the walls separating each
locule.
Powder :
Purplish red, odourless, tasteless; cluster and rosette of calcium oxalate crystals upto 50µ;
different types of trichomes such as simple unicellular covering trichomes upto 400µ, glandular
trichomesuni or biseriate, multicellular cylindrical upto 200µ and stellate trichome entire and
detached; fragment of calyx epidermal cells with anomocytic stomata, stellate trichomes and
glandular trichomes; fragment of anther cell with pollen grains; fibres thin walled of length
upto 2500µ and breadth upto 50µ; spiral vessels upto 25µ; pollen grainsspherical, spinous upto
150µ with numerous pores; fragments of corolla tissues.

43

Fig. 1. Gul-i-Guṟhal - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
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with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.5 : 1.5: 0.1).
Air dry the plate and examine under UV 254 nm and UV 366 nm. Spray the plate with
vanillin- sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Gul-i-Gurhal (flower) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Gul-i-Guṟhal (Hibiscus rosa-sinensis L. flower)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.5 : 1.5 :
0.1). Air dry the plate and examine under UV 254 nm and UV 366 nm. Spray the plate with
vanillin- sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Gul-i-Gurhal (flower) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm
UV 366 nm After derivatization
Fig.3: TLC fingerprints of Gul-i-Guṟhal (Hibiscus rosa-sinensis L. flower)

Physico-chemical parameters:
Foreign matter: nil (Appendix 2.1.3); Loss on drying (at 105°C); not more than 4 percent
(Appendix 2.1.4); Total ash: not more than 8 percent (Appendix 2.1.5); Acid insoluble ash:
not more than 1 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 6 percent
(Appendix 2.1.8); Water-soluble extractive: not less than 24 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4)
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: β-sitosterol, riboflavin, niacin, quercetin- 3 diglucoside,
quercetin - 3, 7- diglucoside, cyaniding 3,5 - diglucoside, Cyanidin -3– sophoroside -5
glucoside, amino acids, aspartic acid and asparagin.
TEMPERAMENT: Mu ‘tadil
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PROPERTIES & ACTIONS: Mufarrih̟ Qalb (Exhilarant), Musaffī-i-Dam (Blood purifier),
Mulat̟ t̟ if (Demulcent), Muqawwī-i-Bāh (Aphrodisiac), Mudirr-i-Ḥayḍ (Emmenagogue),
Muqawwī-i-Qalb (Cardiotonic), Musakkin-i-Harārat (febrifuge).
IMPORTANT FORMULATIONS: ‘Arq-i Judhām, ‘Arq-i Khafaqān, Sharbat-i-Guṟhal,
Gulqand Gul-i-Guṟhal.
THERAPEUTIC Uses: Khafaqān (Palpitation), Amrāḍ-i-A‘ṣāb (Nervous disorders), Ḍu‘f alQalb (Cardiac asthenia).
DOSE: 5-7 g of the drug in powder form.
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GUL-I-KHAT͎MĪ
(Althaea officinalis L. -Flower)
Gul-i-Khat͎ mī consists of dried flowers of Althaea officinalis L. (Fam. Malvaceae), a
large perennial herb, distributed in temperate regions of the world; in India it occurs in Punjab
and Kashmir and often it is cultivated.
Classical synonyms of source plant: Zahra-i-Khat͎ mī
Regional and other names:
Arabic: Zahra-i-Khat͎ mī; English: Marsh mallow; Gujarati: Gulkhair, Khaira; Hindi:
Gulkhairo, Khaira, Khitmigajhar; Marathi: Khaira, Gulkhair; Tamil: Simaitutti; Urdu: Gul-i
Khat͎ mī.
Description:
Macroscopic :
Flowers dried, cream colour, ebracteate, pedicellate, hairy, complete, regular, actinomorphic,
bisexual, hypogynous, mucilaginous and cyclic flowers. Epicalyx 6 to 9 fused, green and hairy;
Calyx 5 gamosepalous, companulate 5-fid, hairy and green; Corolla 5 petals, obovate with
sinuate apex, mucilaginous and twisted; Androecium monoadelphous, epipetalous, staminal
tube completely encircled the gynoecium, the staminal tube gives many free filaments that bear
anthers at their tips, anthers monothecous, extrose; pollen grains large, multiporate and spinous;
Gynoecium polycarpellary, syncarpous, superior, multilocular, placentation axile, style fused
free above, style as many as carpels, stigma linear.

Microscopic :
Pedicel: T.S. of pedicel shows circular in outline; epidermis consisting of single layer of
parenchyma cells covered with thick cuticle; numerous trichomes present on the surface of the
epidermis, simple unicellular covering trichomes, stellate trichomes and glandular trichomes
present; collenchyma consisting of 8 to 10 layers of cells followed by parenchyma cells;
vascular cylinder consisting of 20 to 25 vascular strands; each vascular strand consisting of 2
to 6 rows of vessels with phloem on the outer side; pith consisting of large parenchyma cells
in the centre; numerous druses of calcium oxalate crystals present in almost all regions of the
pedicel.
Epicalyx: T.S. of epicalyx shows epidermis consisting of single layer of parenchyma cells
covered with thick cuticle; simple unicellular covering trichomes, stellate trichomes and
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glandular trichomes present; mesophyll region consisting of only parenchyma cells filled with
chloroplast; vascular strand consisting of 2 to 4 rows of vessels with phloem on the lower side;
numerous druses of calcium oxalate crystals present in almost all regions.
Calyx: T.S. of calyx shows epidermis consisting of single layer of parenchyma cells covered
with thick cuticle; simple unicellular covering trichomes, glandular trichomes and numerous
stellate trichomes present only on the lower side; mesophyll region consisting of only
parenchyma cells filled with chloroplast; vascular strand consisting of 2 to 5 rows of vessels
with phloem on the lower side; numerous druses of calcium oxalate crystals present in almost
all regions.
Corolla towards lower side: T.S. of corolla shows epidermis consisting of single layer of
parenchyma cells covered with thick cuticle; vascular cylinder consisting of 10 to 15 vascular
strands; each vascular strand consisting of 2 to 4 rows of vessels with phloem on the lower
side; rest of the mesophyll region consisting of parenchyma cells with air spaces; numerous
druses of calcium oxalate crystals present; unicellular covering trichomes present only at
corners of the corolla.
Corolla: T.S. of corolla shows epidermis consisting of single layer of parenchyma cells
covered with thick cuticle; vascular strand consisting of 2 to 4 rows of vessels with phloem on
the lower side; very few parenchyma cells present with large air spaces in the mesophyll region.
Powder:
Light or pale cream, taste bitter; different types of trichomes such as non-lignified curved
trichomes, simple unicellular covering trichomes upto 2500µ, lignified stellate trichome upto
1000µ, glandular trichromes with uni to bicellular stalk and multicellular head; spiral vessels
upto 20μ; fragment of anther in sectional view showing radially elongated cells rows with radial
thickened walls and beaded thickened cells on the side wall; pollen grains large, spherical with
warty exine, multiporate and spinous upto 150µ; fragment of sepals and epicalyx with cluster
and rosette calcium oxalate crystals lying underneath the epidermis; cluster and rosette calcium
oxalate crystals upto 25µ; cells of petal in surface view.
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Fig. 1. Gul-i Khat͎ mī- Powder Microscopy

Identification:
Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.7 : 1.3 :
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0.1). Air dry the plate and examine under UV 254 nm and UV 366 nm. Spray the plate with
vanillin- sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Gul-i- Khatmī (Althaea officinalis L. flower) under the same
conditions, with respect to the position and fluorescence/colour of the bands (Fig.2).

UV 254 nm

UV 366 nm After derivatization
Fig.2: TLC fingerprints of Gul-i-Khat͎ mī (Althaea officinalis L. Flower)

Physico-chemical parameters:
Foreign matter: nil (Appendix 2.1.3); Loss on drying (at 105°C); not more than 8 percent
(Appendix 2.1.4); Total ash: not more than 13 percent (Appendix 2.1.5); Acid insoluble ash:
not more than 6 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 5 percent
(Appendix 2.1.8); Water-soluble extractive: not less than 35 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4)
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
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CHEMICAL Constituents: Astragalin, 4-hydroxy benzoic acid, caffeic acid, chlorogenic
acid, para coumaric acid, hypolaetin-8-O-gentiobioside, hypolaetin-4-O methyl ether-8-Obetaglucoside-3-sulphate, vanillic acid, syringic acid, spiraeoside, sinapic acid, scopoletin,
salicyclic acid, populnin, ferulic acid, narigenin-4-O-glucoside, tiliroside and narigenin-4-O- β
-D-glucoside
TEMPERAMENT: Bārīd (Cold) and Raṭab (Moist)
PROPERTIES & ACTIONS: Mumīlat (Divergents), Rādi‘ (Repellent), Muh̟allil
(Resolvent), Musakkin (Sedative), Mudirr-i-Ḥayḍ (Emmenagogue), Munaffith-i-Balgham
(Expectorant), Munḍij (Concoctive), Mulat̟ t̟ if (Demulcent).
IMPORTANT FORMULATIONS: ‘Arq-i-‘Ambar, Arq-i-Mā’ al-Lahm Mako Kāsnī Wāla,
Dawā’ al-Misk Mu‘tadil Jawāhar Wālī, Itrīfal Muqawwī-i-Dimāgh, Khamīra-i-Ābresham
Sāda, Khamīra-i-Gāozabān ‘Ambarī Jadwār ‘Ūd Salīb Wāla, Khamīra-i-Gāozabān ‘Ambarī
Jawāhir Wāla, Khamīra-i-Gāozabān ‘Ambarī, Khamīra-i-Marwārīd Ba Nuskha Kalān,
Khamīra Murakkab, Khamīra Nazlī Jawāhir Wāla, Ma‘jūn Muqawwī-o-Mumsik, Mufarrih
Azam, Qairooti Ārd-i Bāqla.
THERAPEUTIC USES: Nazla-o-Zukām (Coryza and catarrh), Su‘āl (Cough) Ḥurqa al-Bawl
(Burning micturition)
DOSE: 5-7 g of the drug in powder form.
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GULNĀR FĀRSĪ
(Punica granatum L. -Flower)
Gulnār Fārsī consists of dried flowers (abortive variety) of Punica granatum L. (Fam.
Punicaceae); a large deciduous shrub or a small tree cultivated in many parts of the country.
Classical synonyms of source plant: Zahra-i-Rummān
Regional and other names:
Arabic :Zahra-i-Rummān; Assamees: Dalim; Bengali: Dalimgachh; English: Pomegranate
tree; Gujarati:Dadama; Hindi:Anār, Dalim, Dharmb; Kannad: Dalimba, Dalimbe; Malayalam:
Dadiman; Marathi: Dalimba; Persian: Gulnār; Punjabi: Anar, Daan, Danu, Darium; Sanskrit:
Dadimacchada, Lohitapushpa, Dantabija; Tamil; Pumadalai, Madulam; Telugu: Dalimma,
Dadimba; Urdu: Gulnār.
Description:
Macroscopic :
Fresh flowers bell shaped with several whorls of petals; petiole short 2 to 3 mm; calyx bell
shaped, greenish orange colour with 5 to 7 lobes of unequal in size with pointed gland tip; calyx
enclose a dense crumpled mass of petals with outer deep orange and inner light orange in
colour, petals infinite in number, shape and size of the petals vary, large towards outside and
smaller towards inside; androecium absent i.e., stamens modified into petals; gynoecium
present, style yellowish with pink tinge, style base flat and blank no petals found in that region;
fruit not formed. Fully opened flowers collected and shade dried it becomes red in colour;
odour aromatic and taste astringent.
Microscopic :
Pedicel: T. S. of Pedicel shows almost circular in outline; epidermis single layered consisting
of tangentially elongated parenchyma cells with cuticle; cortex consisting of 2 to 3 layers of
thick walled parenchyma cells filled with yellowish contents; isolated or groups of sclereids
present with wide lumen and pitted walls; vascular bundle arranged in the form of continuous
ring with pith in the centre; each vascular bundle bicollateral i.e., phloem occurs on both the
sides of xylem; pith parenchyma; druses of calcium oxalate crystals and prismatic crystals
present in the cortex, xylem, phloem and in the pith parenchyma.
Sepal: T.S. of Sepal shows epidermis single layered consisting of tangentially elongated
parenchyma cells with cuticle; ground tissue or mesophyll region consisting of 6 to 10 layers
of thick walled parenchyma cells followed by thin walled parenchyma cells; vascular bundle
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present, isolated or groups of sclereids present on lower side; druses of calcium oxalate crystals
and prismatic crystals present in the ground tissue; glandular unicellular trichomes emerge out
from the lateral epidermal cells, each trichomes with elongated stalk and globular head.
Petal: T. S. of Petal shows epidermis single layered with thin striated cuticle; lower epidermal
cells in the central vein region shows radially elongated cells with papillose out growths; the
ground tissue or mesophyll region consisting of thin walled parenchyma cells; central big
crescent shaped vascular bundle present in the centre; druses of calcium oxalate crystals and
prismatic crystals present in the mesophyll region.
Powder:
Purplishred;odour aromatic; taste astringent; Microscopy shows epidermal cells with
anomocytic stomata; spiralvessels upto 12µ; sclereids pitted with wide lumen upto 80µ; rosette
and prismatic calcium oxalate crystals upto 25µ; glandular unicellular trichomes upto 250µ
long; parenchyma cells from the corolla; spherical pollen grains.
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Fig. 1. Gulnār Fārsī - Powder Microscopy
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Identification:
Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 5 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8 : 2 : 0.1).
Air dry the plate and examine under UV 254 nm and UV 366 nm. Spray the plate with
vanillin- sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Gulnār Fārsī (flower) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Gulnār Fārsī (Punica granatum L.flower)

Physico-chemical parameters:
Foreign matter: nil (Appendix 2.1.3); Loss on drying (at 105°C); not more than 8 percent
(Appendix 2.1.4); Total ash: not more than 3 percent (Appendix 2.1.5); Acid insoluble ash:
not more than 0.5 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 27
percent (Appendix 2.1.8); Water-soluble extractive: not less than 51 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
55

prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4)
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Sitosterol, ursolic, asiatic, maslinic acids, pelargonidin-3,
5-diglucoside, β–D-glucoside.
TEMPERAMENT: Bārid (Cold) and Yābis (Dry)
PROPERTIES & ACTIONS: Qābid̟ (Astringent), Mudammil-i-Qurūḥ (Cicatrizant), Dāfi‘-iIshāl (Antidiarrhoeal), Ḥābis-i-Dam (Styptic), Rādi‘ (Repellent), Mujaffif (Dessicant).
IMPORTANT FORMULATIONS: Qurṣ-i-Gulnār, Qurṣ Ṭabāshīr Afyūnī, Sanūn-i-Supārī,
Qurṣ-i-Dhayābīṭus, Qurṣ-i-Kahrubā, Ma‘jūn-i-Kalān, Jawārish-i Āmla Sāda, Ma‘jūn-iBusud, Safūf-i-Sumāq, Safūf-i-Ḥabb al-’Inab, , Safūf-i-Ḥabb al-Rummān, Safūf-i-Dhayābīṭus
Sāda, Sanūn Zard, Dharūr Qulā‘.
THERAPEUTIC USES: Ishāl (Diarrhoea), Khurūj al-Maq‘ad (Rectal prolapse), Nafth alDam (Haemoptysis), Qurūḥ al-Litha (Gingival ulcers), Jarab (Scabies), Litha Dāmiya
(Haemorrhagic gingivitis), Saḥj al-Am‘ā’ (Intestinal Abrasion).
DOSE: 3 - 5 g of the drug in powder form.
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HABB AL-ĀS
(Myrtus communis L. -Fruit)
Habb al-Ās consists of the dried fruits of Myrtus communis L. (Fam. Myrtaceae), it is
a glabrous evergreen shrub indigenous in the Mediterranean regions and often cultivated in
North Western India.
Classical synonyms of source plant:
As, Asbiri, Isferem, Ismar, Maurid, Tukham-i-Murid
Regional and other names:
Arabic: Habb al-Ās; Bengali: Sutrasowa, Bori, Mara; English: Common Myrtle; Hindi:
Murad, Vilayatimehndi; Persian: As, Asbiri, Isferem, Ismar, Maurid, Tukhamemurid;
Punjabi: Mūrad,Vilayatimehndi; Tamil: Kulinaval, Sadevam; Urdu: Habb al-Ās;
Description:
Macroscopic :
Fruits small, black, ellipsoidal berries upto 13 mm length and 9 mm width with 4 to 5 partite
persistent calyx at the top; surface wrinkled; seeds 1 to many seeded, each seed ivory or pale
yellow to white, very hard, looks like reniform, length upto 4mm and breadth upto 3mm, taste
sweet and no characteristic odour.
Microscopic :
Calyx: T.S. of persistent calyx shows a single layer of epidermal cells on both the surfaces,
cortex consisting of several layers of polygonal parenchyma cells, schizolysigenous oil glands
and druses of calcium oxalate crystals present, vascular tissue present in the centre.
Fruit: T.S. of fruit shows an epicarp with epidermis single layered, consisting of small, thick
walled, polygonal parenchyma cells covered with a thin layer of cuticle; mesocarp consisting
of three different zones, outer zone consisting of 2 to 4 layers of rectangular, thick walled,
polygonal parenchyma cells; middle zone consisting of big cells of oval to polygonal, thin
walled, parenchyma cells with intercellular spaces; most of the mesocarpic cells filled with
reddish brown contents; a vascular bundles found scattered in the mesocarpic regions; inner
zone consisting of few layers of thin walled, small, parenchyma cells compare to the other
region; numerous druses of calcium oxalate crystals scattered in this region; schizolysigenous
oil glands present in the epicarp and mesocarp region; endocarp consisting of 10 to 15 layers
of thick walled stone cells; cotyledons consisting of compactly arranged polygonal parenchyma
cells with a single layer of epidermis on both the surfaces, cotyledonary parenchyma cells filled
with aleurone grains and oil globules.
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Powder :
Palebrown;taste sweet; no characteristic odour;microscopy shows epidermal cells with schizolysigenousoilglands, mesocarpic parenchyma cells, stone cells of length upto 150µ and breadth
upto 70µ; druses of calcium oxalate crystals upto 30µ; spiral vessels upto 10µ and cotyledonary
parenchyma cells.
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Fig. 1. Habb al-Ās - Powder Microscopy

Identification:
Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.5 : 1.5 :
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0.1). Air dry the plate and examine under UV 254 nm and UV 366 nm. Spray the plate with
vanillin- sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS of the Habb al-Ās (fruit) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.2).

UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprint of Habb al-Ās (Myrtus communis L. fruit)

Physico-chemical parameters:
Foreign matter: nil (Appendix 2.1.3); Loss on drying (at 105°C); not more than 15 percent
(Appendix 2.1.4); Total ash: not more than 4 percent (Appendix 2.1.5); Acid insoluble ash:
not more than 0.5 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 22
percent (Appendix 2.1.8); Water-soluble extractive: not less than 26 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4)
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
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CHEMICAL CONSTITUENTS: Ellegic acids, gallic acids, patuletin, quercetin, myricitrin,
hesperedin-7-O- rhamnoglucoside, chalcone-4’-O rhamnoglucoside and esculetin- 6-Oglucoside
TEMPERAMENT: Bārīd (Cold) and Yābis (Dry)
PROPERTIES & ACTIONS: Kāsir-i-Riyāḥ (Carminative), Dāfi‘-i-Sumūm (Antidote),
Muqawwī-i-Dimāgh (Brain tonic), Mudirr-i-Bawl (diuretic), Mudirr-i-Ḥayḍ (Emmenogogue),
Taqṭīr al-Bawl (dribbling of urine), Muḥallil-i-Waram (Anti inflammatory), Ḥābis-i-Dam
(Styptic), Muqawwī-i-Mi‘da (Stomachic).
IMPORTANT FORMULATIONS: Banādiq Kundurī, Jawārish Jālīnūs, Ma‘jūn-iSangdāna Murgh, Ma‘jūn Māsik al-bawl, Ma‘jūn Muqawwī-i-Raḥim Murakkab, Sharbat-iHabb al-Ās, Sharbat-i-Anjabār, Jawārish-i-Ṭabāshīr, Jawārish Khūzī, Jawārish-i-Jālīnūs,
Qurṣ-i-Gulnār Farsī, Safūf-i Habb al-Ās, Safūf-i-Kharnūb, Safūf-i-Sumāq.
THERAPEUTIC USES: Ishāl (Diarrhoea), Nafkh al-Mi‘da (Flatulence), Ṣudā‘ Balghamī-oṢafrāwī (Phlegmatic and Bilious Headache), Bawāsīr (Piles), Jarayān al-Dam (Haemorrhage),
Nafth al-Dam (Haemoptysis), Sil (Phthisis), Qay’ (Vomiting).
DOSE: 3-5 g of the drug in powder form.
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HABB-I-BALSĀN
(Commiphora opobalsamum (L.) Engl -Fruit)
Habb-i-Balsān consists of dried fruits of Commiphora opobalsamum (L.) Engl. Syn.
Balsamodendron opobalsamum Kunth., B. gileadensis Kunth., & C. gileadensis (L.) Engl.,
(Fam. Burseraceae); it is an small evergreen tree, found in the countries on both sides of the
Red Sea, Arabia and Abyssinia. The dried fruit of the plant formerly by the name
carpobalsamum.
Classical synonyms of source plant: Balsān
Regional and other names:
Arabic: Habb-i-Balsān; English: Balsam tree, Balsam of Mecca, Balsam of Gilead; Hindi:
Balasan; Urdu: Habb-i Balsān
Description:
Macroscopic :
Fruits reddish brown dehiscent drupe, ovate somewhat compressed, 10mm long and 7mm wide
with a pointed smooth nut marked on one side by a longitudinal furrow; the fleshy pericarp
splitting into 2 valves disclosing a 2 locular 1-2 seeds stone usually surrounded atleast at the
base by a brightly coloured fleshy pseudoaril; pericarp composed of fused epicarp and
mesocarp; cotyledons flat or plicate, entire as broad as long; odour agreeable and aromatic
taste.
Microscopic :
T. S. of fruit shows an epicarp with epidermis single layered, consisting of small thick walled
polygonal parenchyma cells covered with a thin layer of cuticle; mesocarp consisting of three
different regions, outer region consisting of 3 to 4 layers of recatngularly elongated polygonal
parenchyma cells, middle region consisting of big cells of oval to rectangular polygonal
parenchyma cells followed by inner region consisting of few layers of smaller parenchyma cell;
a few resinous canals, vascular bundles and numerous druses of calcium oxalate crystals found
scattered in the mesocarpic region; endocarp consisting of two regions, outer region consisting
of 2 to 4 layers of thick walled sclereids or stone cells followed by inner region consisting of 5
to 7 layers of thick walled sclereids or stone cells separated by a single layer of thin walled
parenchyma cells.
T.S. of the seed shows testa and cotyledons; testa consisting of outer layer of thick walled
epidermal cells with druses and inner layer of small thin walled parenchyma cells in between
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the two 3 to 4 layers of parenchyma cells with vascular tissues; endosperm present with a single
layer of polygonal parenchyma cells filled with starch grains; cotyledons plicate, epidermis of
the cotyledons consisting of single layer of polygonal parenchyma cells on both the surfaces;
3 to 4 layers of polygonal parenchyma cells followed by a single layer of palisade parenchyma
cells on the lower side of cotyledons.
Powder :
Black; odor agreeable; taste aromatic; microscopy shows epidermis of the fruit in surface view
with occasional anomocytic stomata; mesocarpic parenchyma cells; vessels with spiral
thickening upto 20µ; druses of calcium oxalate crystals upto 35µ; sclereids of stone cells upto
70µ; stone cells with wavy walls; outer layer of testa with druses; inner layer of small thinwalled parenchyma cells; outer layer of cotyledons (epidermis) and cotyledonary parenchyma
cells.
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Fig. 1. Habb-i-Balsān- Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8 : 2 : 0.1).
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Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with vanillinsulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Habb-i Balsān (Fruit) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 254
UV 366 nm After derivatization
Fig.2: TLC fingerprints of Habb-i-Balsān (Commiphora opobalsamum (L.) fruit)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.5 : 1.5 :
0.1). Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Habb-i Balsān (Fruit) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254
UV 366 nm After derivatization
Fig.3: TLC fingerprints of Habb-i-Balsān (Commiphora opobalsamum (L.) fruit)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 14 percent (Appendix 2.1.4); Total ash: not more than 9 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 2 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 10 percent (Appendix 2.1.8); Water-soluble extractive: not less than 20 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Friedelin, Triterpenoid, canophyllal, oleanonic acid,
mearnsetin, quercetin and syringic acid.
TEMPERAMENT: Ḥārr (Hot) and Raṭab (Wet)
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PROPERTIES & ACTIONS: Mudirr-i-Ḥayḍ (Emmenagogue), Mulat̟ t̟ if (Demulcent),
Munaffith-i-Balgham (Expectorant), Muqawwiyāt-i-Mi‘da-o-Am‘ā’ (Stomachic and Intestinal
tonic) Munaqqi-i-Dimāgh-o-Mi‘da (Brain and Stomach cleanser), Hāḍim (Digestive), Kāsir-iRiyāḥ (Carminative).
IMPORTANT FORMULATIONS: Ḥabb-i-Aṣṭamkhiqūn, Ḥabb-i-Barmakī, Jawārish
Khūzī, Jawārish Kamūnī Kabīr, Ma‘jūn Dabīd al-Ward, Jawārish Kāfūr, Itrīfal Habb alQara‘, Ayārij-i-Fayqra.
THERAPEUTIC USES: Ḍu‘f al-Mi‘da (Weakness of stomach), Ṣar‘ (Epilepsy), Sadr
(Vertigo), Ṣudā‘-i-Muzmin (Chronic Headache), Su‘āl (Cough), Ḍīq al-Nafas (Bronchial
Asthma), Waja‘ al-Mi‘da (Gastralgia), Iḥtibās al-Ṭamth (Amenorrhoea).
DOSE: 5–7 g of the drug in powder form.
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HĀR SINGHAR
(Nyctanthes arbor-tristis L -Leaf)
Hār Singhar consists of dried leaves of Nyctanthes arbor-tristis L. (Fam. Oleaceae), a
large shrub or small tree rough all over with stiff whitish hairs, young branches sharply
quadrangular and hairy. It is distributed in outer Himalayan ranges from Chenab to Nepal,
Assam, Burma, Bengal, Central India, Southwards to Godavari and cultivated in many parts of
India for its fragrant flowers.
Classical synonyms of source plant: Harsinghar
Regional and other names:
Bengali: Singhar, Sephalika; English: Coral jasmine, Night jasmine, Weeping nyctanthes;
Gujarati: Jayaparvati; Hindi: Harsinghar, Siharu; Malayalam: Manpumaram; Marathi: Partaka,
Khurasli, Parijataka; Punjabi: Kuri, Laduri; Sanskrit: Parijata, Sephalika, Rajanikasa; Tamil:
Pavalamalligai; Telugu: Pagadamalle, Shwetasurasa; Urdu: Hārsinghār.
Description:
Macroscopic :
Leaves simple, opposite decussate, exstipulate, petiolate, petiole very small 0.5 to 0.7cm;
lamina ovate with acute leaf tip, 3 to 12cm in length and 1.5 to 8cm in breadth, margin entire
to slightly serrated, venation unicostate reticulate with pinnate incision.
Leaves dorsiventral, upper surface deep green in colour, slightly rough, hairy with very fine
but firm hairs (hirsute) or trichomes, lower surface light green in colour, smooth and soft; odour
herbaceous, taste bitter and slightly astringent.
Microscopic :
Petiole: T.S. of petiole shows heart shaped with prominent notch towards the middle of upper
peripheral zone; epidermis consisting of single layer of irregular thick walled parenchyma cells
covered with cuticle; trichomes numerous long thick walled tapering cell with 2-3 basal cells;
some of the trichomes having glands; cortex consisting of few layers of collenchyma,
chlorenchyma and parenchyma cells; cortical cells small, polygonal to large, oval in shape
loosely arranged towards upper and compact towards lower region; vascular bundles 3 to 7 in
number bigger vascular bundles in the centre, where as lateral bundles comparatively smaller
in size; each bundle consists of xylem towards the upper side and phloem towards the lower
side of the bundle; a few sclerenchyma fibres on the lower side of the vascular bundle.
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Leaf through Midrib: T. S. of leaf through midrib shows dorsiventral, epidermis consisting
of single layer of thick walled parenchyma cells with cuticle, numerous unicellular trichomes
present on both the upper and lower side; cortex consisting of few layers of collenchyma,
chlorenchyma and parenchyma cells; vascular bundle sickle shaped in the centre with xylem
towards the upper side and phloem towards the lower side of the bundle; a few sclerenchyma
fibres on the lower side of the vascular bundle.
Lamina: T.S. of lamina shows dorsiventral; epidermis consisting of single layer of thick walled
parenchyma cells with cuticle; trichomes of variable sizes; palisade parenchyma consisting of
two layers of elongated parenchyma cells on the upper side followed by 8 to 9 layers of spongy
parenchyma on the lower side; lower epidermis having numerous scattered stomata; epidermal
cells in surface view consisting of polygonal parenchyma cells with angular walls; anisocytic
stomata present only in the lower epidermis; stomatal number of the lower epidermis 50 to
55/sq mm and stomatal index of the lower epidermis 40 to 42/sq mm; palisade ratio 9 to 11 and
vein islet number 14 to 19.
Powder :
Greenish; odour characteristic; taste bitter and slightly astringent; microscopy shows numerous
elongated thick walled mostly unicellular trichomes upto 400μ with gradually tapering tips;
upper epidermal cells in surface view with only trichomes; lower epidermal cells in surface
view with angular walls having anisocytic stomata and trichomes; palisade parenchyma cells
in double layers; cortical parenchyma cells in surface view; vessels with spiral thickening upto
35µ; fibres thick walled long upto 1300µ and width upto 25µ.
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Fig. 1. Hārsinghār - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 3 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8 : 2 : 0.1).
Air dry the plate. Spray the plate with vanillin-sulphuric acid reagent and heat at temperature
of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Hār Singhar (Leaf) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).
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UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Hār Singhar (Nyctanthes arbor-tristis L. Leaf)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 3 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8: 2: 0.1). Air
dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Hār Singhar (Leaf) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Hār Singhar (Nyctanthes arbor-tristis L. Leaf)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 15 percent (Appendix 2.1.4); Total ash: not more than 13 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 1 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 25 percent (Appendix 2.1.8); Water-soluble extractive: not less than 18 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Iridoid glycoside, mannitol, β-amyrin, β- sitosterol,
hentriacontane, benzoic acid, astragalin, nicotifolorin, oleanolic acid, nyctanthic acid, fridelin,
lupeol, Kaempferol-3-glucoside, kaempferol-3- rhamnoglucoside and arborsides – A, B and C.
TEMPERAMENT: Bārid (Cold) and Yābis (Dry)
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PROPERTIES & ACTIONS: Muh̟allil-i-Waram (Anti inflammatory), Dāfi‘-i-Ṣafrā’
(Antibilious), Mulayyin (Laxative), Mudirr-i-Bawl (Diuretic), Dāfi‘-i-Didan-iAm‘a’ (Antihelmintic), Dāfi‘-i-Bawāsīr (effective for piles), Dāfi‘-i Ḥummā (Antipyretic)
IMPORTANT FORMULATIONS: Ḥabb-i Bawāsīr Khūni
THERAPEUTIC USES: Bawāsīr Dāmiya (Bleeding piles), Ḥummā al-Muzmin (Chronic
fevers), Ishāl al-Aṭfāl (Infantile diarrhoea).
DOSE: 1-2 g of the drug in powder form.
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KACHNĀL
(Bauhinia racemosa Lamk. -Floral Bud)
Kachnāl consists of dried, mature flower bud of Bauhinia racemosa Lamk. (Fam.
Caesalpiniaceae), a small bushy and crooked, deciduous tree distributed throughout India,
common in sub-Himalayan tract from the Ravi eastwards to Bengal, Central and South India.
Classical synonyms of source plant: Kachnar
Regional and other names:
Bengali: Bauraj, Sada Kanchana; English: Mountain Ebony; Gujarati: Aasotaro, Asundro,
Apta; Hindi: Asanta, Ashta; Kannad: Banne, Kadu manthara, Arelu, Mandara, Akilu;
Malayalam: Mandarum; Marathi: Aapataa, Ashtaa; Oriya: Kanchana; Punjabi: Kosundra,
Taur; Tamil: Atthi, Malai-atti, Malai-mandarai; Telugu: Ari, Are, Pacchare; Urdu:
Kachnal/Kachnar
Description:
Macroscopic :
Flower buds 1.5 cm to 3.3 cm in length and 3 to 7 mm in diameter, apex acute, base tapering
with attached pedicel measuring up to 2 cm in length, surface light brown to greyish brown
with longitudinal fine wrinkles, fragile. Calyx limb spathaceous, 5 toothed, reflexed; petals
oblanceolate, as long as calyx limb; stamens 10, all perfect. Odour and taste indistinct.
Microscopic :
Calyx- TS of sepal more or less circular in outline with 5 to 6 ridges and a central hollow core;
epidermis on both surfaces with anomocytic stomata, 1 to 3 celled small covering trichomes,
measuring upto 150 µ in length, present on lower surface: 4 to 5 layers of collenchyma cells
present below each ridge of lower epidermis; mesophyll represented by aerenchyma; numerous
vascular bundles arranged in a row in the mesophyll, vascular bundles below each ridge being
larger in comparison to others; rosettes of calcium oxalate crystals present in some of the cells
of aerenchyma.
Corolla: Petal shows single layered epidermis followed by mesophyll composed of circular to
oval parenchyma cells; a number of small vascular bundles present in a row in the mesophyll;
most of the parenchyma cells adjoining vascular bundles contain yellow to yellowish orange
pigments.
Powder: Greenish pink; epidermis cells in surface view with numerous covering trichomes;
covering trichomes of two different types, numerous unicellular trichomes upto 400µ and
73

uniseriate trichomes of 1 to 3 celled upto 250µ; parenchyma cells containing rosettes of calcium
oxalate crystals upto 35µ; spiral vessels upto 40µ; pollen grains numerous, circular with
smooth exine and intine measuring upto 75µ.

Fig. 1. Kachnāl - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.5 : 2.5 :
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0.1). Air dry the plate and examin under UV 366. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Kachnāl (flower buds) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Kachnāl (Bauhinia racemosa Lamk. flower buds)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.5 : 2.5 :
0.1). Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Kachnāl (flower buds) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Kachnāl (Bauhinia racemosa Lamk. flower buds)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 5 percent (Appendix 2.1.4); Total ash: not more than 16 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 1 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 16 percent (Appendix 2.1.8); Water-soluble extractive: not less than 28 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Flavonoids, tannins, methyl gallate, gallic, kaempferol,
quercetin, isoquerectin, kaempferol 3-O-β-glucoside and Rutin.
TEMPERAMENT: Bārid (Cold) and Yābis (Dry)
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PROPERTIES & ACTIONS: Ḥābis-i-Dam (Styptic), Ḥābis-i-Ishāl (Antidiarrhoeal),
Mu‘addil (Alterative), Musaffī-i-Khūn (Blood purifier)
IMPORTANT FORMULATIONS: Ḥabb-i Musaffī-i Khūn, Matbookh haftroza, ‘Arq
Musaffī-i-Khūn
THERAPEUTIC USES: Bawāsīr Dāmiya (Bleeding piles), Dīdān al-Am‘ā’ (Intestinal
worm), Ishāl (Diarrhoea), Kathrat-i-Ḥayḍ (Menorrhagia), Amrāḍ-i-Jildiyya (Skin diseases),
Dharab (Sprue), Judhām (Leprosy)
DOSE: 1-2 g of the drug in powder form.
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KANGHI
(Abutilon indicum (L.) Sweet -Root)
Kanghi consists of root of Abutilon indicum (L.) Sweet (Fam. Malvaceae); a hairy herb
or under-shrub 1.0-1.5 m high; annual or more often perennial with golden yellow flowers.
Flowering mostly throughout the year found abundantly throughout the hotter parts of India as
a common weed on road sides and other waste places in plains and hills upto an elevation of
600 m.
Classical synonyms of source plant: Musht̟ al-Ghoul, Darakht-i-Shana
Regional and other names:
Arabic: Musht̟ al-Ghoul; Assamese: Jayavandha, Jayapateri Bengali: Badela; English: Indian
Mallow, Country Mallow;
Gujarati: Kansaki, Khapat; Hindi: Kanghi; Kannad: Shritaudrigida, Mudragida, Turube;
Malayalam: Uram, Katuvan, Urubam, Urabam, Vankuruntott; Marathi: Chakrabhendi, Petari,
Mudra; Oriya: Pedipidika Oorpam, Tutti; Persian: Darakht-e-Shana; Punjabi: Kangi,
Kangibooti; Sanskrit: Kankatika, Risyaprokta; Tamil: Tutti, Thuthi; Telugu: Tutturubenda;
Urdu: Kanghi.
Description:
Macroscopic :
Tap roots fairly long with a number of lateral branches 1.5—2 cm in diameter, light brown;
outer surface smooth with dot like lenticels; bark thin and can be easily peeled off; odour feeble;
taste astringent and bitter.
Microscopic :
Transverse section of root shows a thin cork of 4-7 or more tangentially elongated rectangular
cells; cork cambium single layered and at the lenticel regions followed by 2-3 layers of
secondary cortex of thin-walled, almost cubical or rectangular cells containing small clusters
of calcium oxalate in most of cells; phellogen followed by 3—4 layers of thin-walled cells of
cortex, some cells of cortex which are above the conical strands of bast crushed; small starch
grains, 6—9 in diameter present in some of the cells; phloem forms the major portions of bark
and present as conical strands with their bases towards the wood and with dilate distal ends of
the primary medullary ray in between them; fibres, present in groups of 10-12 in these conical
strands in tangential rows, alternating with thin-walled phloem elements towards wood fibre
groups, element in between the fibres mostly consists of phloem parenchyma, some cells
contain cluster crystals of calcium oxalate and a few others have starch grains, some phloem
cells towards periphery appear compressed and crushed; inner to phloem a cambium present,
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consisting of 1—2 rows of narrow, thin-walled, rectangular cells; wood composed of vessels,
wood fibres, wood parenchyma and medullary rays. Vessels very in diameter and arranged in
redial groups of 2—4, also occur in singles, some cells show tyloses formation; parenchyma
thick-walled and slightly wider than fibre cells, but less thickened; single or rarely compound
starch grains present; tetrarch bundle or primary xylem present at the centre of wood; medullary
rays uni or biseriate widen much towards distal ends, most of the ray cells contain starch grains
and some contain cluster of calcium oxalate; starch grains present in wood larger than those of
bark region, a few ray cells at centre of the root contain rhomboidal crystals.
Powder: Creamish white,aromatic and bitter in taste. The powder shows thick walled cork
cells;medullary ray (inT.L.S& R.L.S. view) with crystals and fibres and vessel ; vessels having
simple pits and trachieds;simple or rarely compound round shaped starch grains;prismatic
crystals &cluster of calcium oxalate, Pitted vessel, Fibre and Pitted parenchyma.

Fig. 1. Kanghi - Powder Microscopy

Identification:
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Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.5 : 1.5 :
0.1). Air dry the plate and examin under UV 366. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Kanghi (root) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.2).

UV 366 nm
After derivatization
Fig.2: TLC fingerprints of Kanghi (Abutilon indicum (L.) root)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.5 : 1.5 :
0.1). Air dry the plate and examin under UV 366. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Kanghi (root) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.3).
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UV 366 nm
After derivatization
Fig.3: TLC fingerprints of Kanghi (Abutilon indicum (L.) root)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Water content: not more than 8
percent (Appendix 2.1.4); Total ash: not more than 13 percent (Appendix 2.1.5); Acid insoluble
ash: not more than 3 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 3
percent (Appendix 2.1.8); Water-soluble extractive: not less than 9 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Asparagin.
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
PROPERTIES & ACTIONS: Muh̟allil-i-Waram (Anti inflammatory), Mudirr-i-Bawl
(Diuretic), Musakkin (Sedative) Dafi‘-i- Ḥummā (Antipyretic).
IMPORTANT FORMULATIONS: NA
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THERAPEUTIC USES: Nafth al-Dam (Haemoptysis), Judhām (Leprosy), Waram alLawzatayn (Tonsilitis), Ḥurqa al-Bawl (Burning micturition).
DOSE: 3-6 g of the drug in powder form.
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Chhatim
(Alstonia scholaris (L.) R. Br. -Stem bark)
Chhatim consists of stem bark of Alstonia scholaris (L.) R. Br. (Fam. Apocynaceae); a
tall evergreen tree, found in the Sub-Himalayan tracts ascending to 900 m from Jammu
eastwards and western peninsula mostly in deciduous forest.
Classical synonyms of source plant: Kashim
Regional and other names:
Arabic: Kāshim; Assamese: Chatiyan; Bengali: Chatin; English: Dita, Scholar tree, Devil tree;
Gujarati: Saptaparna, Satvana; Hindi: Chhativan, Satawana, Saptaparni; Kannad: Maddale,
Hale, Eleyalaga; Malayalam: Daivaphal, Ezilampala; Marathi: Satveen; Oriya: Chhatiana,
Chatiana; Persian
: Kāshim; Punjabi: Sathi, Satanna; Sanskrit: Saptacchada, Saptapargi,
Saptahvl; Tamil: Ezilampalai; Telugu: Edakula Ponna;
Description:
Macroscopic :
Bark occurs in channelled or occasionally quilled pieces, 3—4 mm thick from branches and
cut or broken irregularly into curved or flat pieces, about 7 mm thick from stem. Externally
younger bark dark grey to brown, older bark very rough, uneven and much fissured transversely
and longitudinally; both marked with numerous rounded or transversely elongated, grey to
whitish- brown lenticels. Internally brownish-buff to dark greyish-brown; somewhat striated
and indented. Fracture short and smooth; fractured surface shows a narrow inner portion
traversed by numerous fine medullary rays and a varying spongy outer portion.
Microscopic :
Transverse section of bark shows a multi-layered, thick and thin-walled cork; a broad zone of
secondary cortex composed of thin-walled parenchymatous cells including many rounded latex
cavities, scattered throughout tissue, containing numerous rhombic to polygonal calcium
oxalate crystals; numerous stone cells forming a non-continuous layer of 4—8 cells, irregular,
rounded to linear, fibre-like, blunt at both ends. Internal to secondary cortex a secondary
phloem cells containing many sieve tubes; cork cells brick shaped to almost square in
transverse and longitudinal sections and polygonal in surface view; cork cambium forms a
region of two rows of cells identical to cork cells, situated in between cork and secondary
cortex; secondary phloem cells smaller in dimension than cortical cells consisting of phloem
parenchyma, many sieve tubes and companion cells; fibres absent.
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Powder - Grayish brown; no odour; taste bitter; microscopy shows cork cells; multiseriate
medullary ray parenchyma cells, stone cells and sclereids of various shapes and sizes upto
150µ, prismatic crystals of calcium oxalate upto 60µ, secondary cortical parenchyma cells
containing latex (branched laticiferous tubes); cortical parenchyma cells filled with starch
grains and prismatic crystals of calcium oxalate, each starch grains simple spherical upto 15µ.

Stratified cork
cells in surface
view with
prismatic
crystals

Medullary rays
crossing the stone
cells, latex tube &
sieve tube

Transversely
Stone cellscut stratified
cork cells

Parenchyma cells
with prismatic
crystals & starch
Cortical fibres with grains
latex tube, stone
Sclereids&stone
cells and
cells
parenchyma cells
100 µ

Prismatic
crystals of
calcium oxalate
Starch grains

Fig. 1. Chhatim- Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
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to a distance of 8 cm using solvent toluene: ethyl acetate: formic acid (8.5 : 1.5 : 0.1). Air
dry the plate. Spray the plate with vanillin-sulphuric acid reagent and heat at temperature of
105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Kashim (stem bark) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 366 nm After derivatization
Fig.2: TLC fingerprints of Alstonia scholaris (L.) R. Br (Stem bark)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent toluene: ethyl acetate: formic acid (8.7 : 1.3 : 0.1). Air
dry the plate. Spray the plate with vanillin-sulphuric acid reagent and heat at temperature of
105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Chhatim (stem bark) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 366 nm After derivatization
Fig.3: TLC fingerprints of Alstonia scholaris (L.) R. Br (Stem bark)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Water content: not more than 5
percent (Appendix 2.1.4); Total ash: not more than 11 percent (Appendix 2.1.5); Acid insoluble
ash: not more than 3 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 4
percent (Appendix 2.1.8); Water-soluble extractive: not less than 12 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: akuammiginone, echitaminic acid, akuammicine,
tubotaiwine, venoterpine , α-amyrin, lupeol acetate, stigmasterol, β-sitosterol, campesterol.
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
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PROPERTIES & ACTIONS: Musaffī-i-Khūn (Blood purifier), Qatil-i-Didan-i-Shikam
(Vermicidal), Kāsir-i-Riyāh̟ (Carminative), Muh̟allil (Resolvent), Muqawwī -i- Mi‘da-o-Jigar
(Stomachic and Hepatotonic), Mulat̟ t̟ if (Demulcent)
THERAPEUTIC USES: Ḍu‘f al-Kabid (Hepatic insufficiency), Ḍu‘f al-Mi‘da (Gastric
debility), Nafkh al-Mi‘da (Flatulence), Zaḥīr (Dysentery), Dīdān al-Am‘ā’ (Worm infestation),
Ishāl-i Muzmin (Chronic Diarrhoea), ‘Irq al-Nasā (Sciatica), Ra‘sha (Tremor), Fālij
(Hemiplegia).
DOSE: 3-7 g of the drug in powder form.
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KABĀB-I-KHANDĀN
(Zanthoxylum armatum DC.-Fruit)
Kabāb-i-Khandān consists of dried fruit of Zanthoxylum armatum DC. Syn. Z. alatum
Roxb. (Fam. Rutaceae), an armed, erect shrub or small tree, found in the valleys of the
Himalayas at an altitude of 1000 to 2100 m in Khasi hills at 600 to 1800 m and in the Ghats in
peninsular India.
Classical synonyms of source plant: Faghra, Kabāb-i-Dahan Kushāda
Regional and other names:
Arabic: Faghra; Assamese: Tejovati; Bengali: Tejovati, Nepali Dhania; Gujarati: Tejbal; Hindi:
Tejbal, Nepali Dhaniya; Kannad: Tejapatri, Tumburu, Tejovanti; Malayalam: Thumboonal,
Thumbooni; Marathi: Tejbal, Tejobalee;
Oriya: Tejbal; Persian: Kabāb-i-Dahan Kushāda; Punjabi: Tirmira; Sanskrit: Tejovati,
Tejovali, Tejohva; Tamil: Thejyovathi; Telugu: Tumburl; Urdu: Kabāb-i-Khandān.
Description:
Macroscopic :
Reddish-brown, sub-globose, mostly dehisced follicles, containing a single seed in each
follicle; seeds globose, glabrous, shiny black upto 0.5 cm long and about 0.3 cm wide; Taste
pungent; odour aromatic.
Microscopic :
Fruit: Pericarp shows large oil cavities and vascular tissues surrounded by parenchymatous
cells containing irregular masses of hesperidin and followed by 2 to 5 layered palisade-like
cells, hesperidin insoluble in organic solvents but soluble in potassium hydroxide.
Seed: Testa shows wide, very thick-walled, irregular, non-lignified cells having blackish
brown contents and numerous oil globules; tegmen shows 3 or 4 oval to polygonal tangentially
elongated thin-walled parenchymatous cells, followed by 8 to 10 layers of tangentially
elongated tabular cells filled with reddish-brown contents; endosperm consists of thin-walled,
polygonal parenchymatous cells.
Powder :
Dark brown to black; parenchyma cells with large oil cavities; thick walled irregular nonlignified cells with blackish brown contents; thick walled elongated parenchyma cells in
groups; some of the parenchyma cells with irregular masses of hesperidin; cotyledonary
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parenchyma cells filled with aleurone grains and oil globules; endosperm cells in surface view
filled with aleurone grains and oil globules.

Fig. 1. Kabāb-i-Khandān - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system toluene: ethyl acetate: formic acid (8 : 2 : 0.1).
Air dry the plate and examine under UV 254 nm and UV 366 nm. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Kabab-e-Khandan (fruit) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.2).
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UV 254nm UV 366nm After derivatization
Fig.2: TLC fingerprints of Kabab-e-Khandan (Zanthoxylum armatum DC. Fruit)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system toluene: ethyl acetate: formic acid (8.5 : 1.5 : 0.1).
Air dry the plate and examine under UV 254 nm and 366 nm. Spray the plate with vanillinsulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Kabab-e-Khandan (fruit) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.3).
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UV254nm UV366nm After derivatization
Fig.3: TLC fingerprints of Kabab-e-Khandan (Zanthoxylum armatum DC. Fruit)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Water content: not more than 7
percent (Appendix 2.1.4); Total ash: not more than 9 percent (Appendix 2.1.5); Acid insoluble
ash: not more than 1 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 8
percent (Appendix 2.1.8); Water-soluble extractive: not less than 10 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Essential Oil, linalool, monoterpenetriol-3,7-dimethyl-1octane-3,6,7-triol, trans-cinnamic acid, nevadensin, umbelliferone, β-sitosterol, tambulin and
tambuletin.
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
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PROPERTIES & ACTIONS: Muqawwī-i-Mi‘da-o-Jigar (Stomachic and Liver Tonic),
Muqawwī-i-Qalb (Cardiotonic), Muqawwī-i Dimāgh (Brain Tonic), Qābid̟ (Astringent),
Muh̟allil (Resolvent), Muh̟allil-i-Waram (Anti-inflammatory), Mufattih̟ Sudad (Deobstruent),
Qabiḍ (Astringent)
IMPORTANT FORMULATIONS: Ma‘jūn Murawwahul Arwah, Mufarrih Azam, Ayārij-i
Shabyar, Safūf-i ‘Ūd, Zarūr-i Qulā‘
THERAPEUTIC USES: Ḍu‘f al-Mi‘da (Gastric debility), Ḍu‘f al-Kabid (Hepatic
insufficiency), Nafkh al-Mi‘da (Flatulence), Ḍu‘f al-Dimāgh (Cerebrasthenia), Ḍu‘f al-Qalb
(Cardiac asthenia) Sū’ al-Haḍm (Dyspepsia), Ishāl Bārid (Cold diarrhoea), Qulā‘ (Stomatitis)
DOSE: 2-3 g of the drug in powder form.
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POST-I-KHAYĀRSHAMBAR
(Cassia fistula L.-Stem bark)
Post-i-Khayārshambar consists of stem bark of Cassia fistula L. (Fam.
Caesalpiniaceae), a medium sized deciduous tree, 6 to 9 m tall with bright yellow flowers in
long pendulous racemes, and long cylindrical blackish-brown pods of 25 to 50 cm in length
and upto 3 cm in width. Found wild and also commonly planted as ornamental tree in most
parts of the country up to an altitude of 1200 m.
Classical synonyms of source plant: Amaltās
Regional and other names:
Bengali: Sondaalee, Sonaalu; English: Indian Laburnum, Purging Fistula, Pudding pipe tree;
Gujarati: Garmaalo; Hindi: Amaltās, Girimaal, Siyar Lathiya; Kannad: Kakke, Kakkemar;
Malayalam: Konna; Marathi: Baahvaa; Oriya: Sunaari; Persian: Khayārshambar; Punjabi:
Amaltaas, Kaniyaar, Girdnalee, Samyaka, Nrpadruma, Krtamalaka, Rajavikasa; Sanskrit:
Krtamala, Vyadhighata, áampaka; Tamil: Konnai; Telugu: Rela; Urdu: Amaltās
Description:
Macroscopic :
Drug occurs in flat or curved thick pieces; outer surface smooth to rough with warty patches;
greenish-grey to red. Inner surface rough, reddish with parallel striations; fracture laminate;
odour sweet and characteristic; taste astringent.
Microscopic :
Stem bark shows 5 to 8 layers of cork, composed of square to rectangular cells. Cortex many
layered, outer consisting of rectangular cells, middle tangentially elongated cells and inner of
polygonal cells; groups of stone cells, oval to elongated arranged tangentially forming a
continuous or discontinuous band. Fibres present in groups in rest of the cortex. Phloem shows
sieve elements, phloem parenchyma and bast fibres in patches, traversed by uni to triseriate
medullary rays of radially elongated oval cells. Phloem parenchyma of rectangular to polygonal
thin walled cells; bast fibres moderately thick walled, lignified. in groups surrounded by crystal
fibres; abundant isolated calcium oxalate prism crystals present also in cells of outer cortex and
inner cortex. Starch grains mostly simple, but a few with 2 or 3 components in phloem
parenchyma.
Powder : Dark brown; cork cells in surface view; thin walled parenchyma cells; abundant
prismatic crystals of calcium oxalate present in the cortical parenchyma cells upto 35µ; group
of parenchyma cells filled with starch grains; starch grains, simple and compound of various
sizes; simple starch grains spherical, sub-spherical to ovoid in shape upto 20µ; fibres lignified
with tapering ends, broad lumen of length upto 1500µ and breadth upto 30µ; crystal fibres upto
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30µ wide contain prismatic crystals of calcium oxalate upto 35µ; stone cells numerous,
lignified, thick walled with wide lumen upto 100µ.
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Fig. 1. Post-i-Khayārshambar - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
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to a distance of 8 cm using solvent system toluene: ethyl acetate: formic acid (8.5 : 1.5 : 0.1).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Khayārshambar (Stem Bark) under the same conditions, with respect
to the position and fluorescence/colour of the bands (Fig.2).

UV 366nm After derivatization
Fig.2: TLC fingerprints of Post-i-Khayārshambar (Cassia fistula L. Stem Bark)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system toluene: ethyl acetate: formic acid (8.7: 1.3: 0.1).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Khayārshambar (Stem Bark) under the same conditions, with respect
to the position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Post-i-Khayārshambar (Cassia fistula L. Stem Bark)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Water content: not more than 8
percent (Appendix 2.1.4); Total ash: not more than 13 percent (Appendix 2.1.5); Acid insoluble
ash: not more than 1 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 25
percent (Appendix 2.1.8); Water-soluble extractive: not less than 18 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Lupeol, beta-sitosterol, hexacosanol, anthraquinones,
tannins and sterols.
TEMPERAMENT: Ḥārr (Hot) and Raṭab (Wet)
PROPERTIES &ACTIONS: Mudirr-i-Tamth (Emmenagogue), Mukhrij-i-Janīn-oMashīma (Abortifacient)
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IMPORTANT FORMULATIONS: THERAPEUTIC USES: Iḥtibās al-Tamth (Amenorrhoea), ‘Usr al-Tamth (Dysmenorrhoea),
Ikhrāj-i-Janīn wa Mashīma (Abortion).
DOSE: 6-10 g of the drug in powder form.
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KUNDUR
(Boswellia serrata Roxb. - Dried Exudate)
Kundur consists of exudate of Boswellia serrata Roxb. (Fam. Burseraceae), a moderate
sized, deciduous tree, upto 18 m in height and upto 3.2 m in girth, commonly found in the dry
forests from Punjab to West Bengal and in peninsular India.
Classical synonyms of source plant: Kundur
Regional and other names:
Arabic: Kundur; Assamese: Sallaki; Bengali: Luban, Salai, Salgai; English: Oibanum, Indian
Fran Lincense Plant, Indian Oil Banum; Gujrati: Shaledum, Saleda, Saladi, Gugal, Saledhi;
Hindi: Salai, Labana; Kannad: Madimar, Chilakdupa, Tallaki, Maddi; Malayalam:
Kunturukkam, Samprani; Marathi: Salai cha dink; Punjabi: Salai Gonda; Sanskrit: Sallaki;
Tamil: Parangi Sambrani; Telugu: Parangi sambrani, Anduga, Kondagugi tamu; Urdu: Kundur.
Description:
Macroscopic :
Drug occurs in stalactitic, transparent tears forming agglomerates of various shapes and sizes,
brownish-yellow, upto 5 cm long, 2 cm thick, fragrant, fracture brittle; fractured surface waxy
and translucent; burns readily and emanates an agreeable characteristic, balsamic resinous
odour; taste aromatic and agreeable.
Microscopic :
Debris of fibres, rectangular cork cells, very few yellowish oil globules and numerous, small
or large, oval to round or rhomboidal crystalline fragments present. Identification - Trituration
with water forms an emulsion; when immersed in alcohol (90%) a tear of' Kundur is not altered
much in form but becomes almost opaque and white; when a drop of con. H 2 S0 4 is added on a
freshly fractured surface, it becomes cherry red which, when washed with water changes to a
white emulsion, then turn to a buff colour.
Fluorescence Test: Brownish-yellow colour in day light; aqueous extract under U.V. light(366
nm) light green and in (254 nm) shows dark blue colour; alcoholic extract under U.V.light (366
nm) is colourless and in (254 nm) shows light green colour.
Powder: Blackish brown; debris of cork cells; oil globules; oval to round rhomboidal crystals
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Fig. 1. Kundur - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 2.5µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system toluene : ethyl acetate : formic acid (9.6 : 0.4 :
0.1). Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Kundur (dried exudate) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).
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UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Kundur (Boswellia serrata Roxb. dried exudate)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 1 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system Toluene : Ethyl acetate : Formic acid ( 8.5 :1.5 :
0.1). Air dry the plate and examine under UV 254 nm. Spray the plate with vanillin-sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Kundur (dried exudate) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm After derivatization
Fig.3: TLC fingerprints of Kundur (Boswellia serrata Roxb. dried exudate)

Physico-chemical parameters:
Foreign matter: not more than 5 percent (Appendix 2.1.3); Water content: not more than 8
percent (Appendix 2.1.4); Total ash: not more than 10 percent (Appendix 2.1.5); Acid insoluble
ash: not more than 8 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 45
percent (Appendix 2.1.8); Water-soluble extractive: not less than 28 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: β-boswellic acid, acetyl-β-boswellic acid, 11-keto-βboswellic acid and acetyl-11-keto-β-boswellic acid and essential oil.
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
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PROPERTIES & ACTIONS: Muqawwī-i-Dimāgh-o-H̟afiz̟ a (Brain Tonic), Munaffith-iBalgham (Expectorant), Dafi‘-i-Ta‘affun (Antiseptic), Muqawwī-i-Qalb (Cardiotonic), Dafi‘i- Sayalān al-Raḥim (effective in leucorrhoea).
IMPORTANT FORMULATIONS: Ma‘jūn-i Kundur, Ma‘jūn Māsik al-Bawl, Dawā’ Kibrīt,
Ḥabb Sozāk, Jawārish Zar‘ūnī ‘Ambarī, Dawā’ Salas al-Bawl, Ma‘jūn-i Nasyān, Qurs-i
Kundur, Dawā’Kibrīt, Habb-i Sar‘, Safūf Māsik al-Bawl
THERAPEUTIC USES: Ḍu‘f al-Dimāgh-o-H̟afiz̟ a (Cerebroasthenia and amnesia), Su‘āl
(Bronchitis), Ḍu‘f al-Qalb (Cardiac asthenia), Taqṭīr al-Bawl (Dribbling of urine), Sayalān alRaḥim Muzmin (Chronic Leucorrhoea)
DOSE: 1-3 g of the drug in powder form.
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LAJALU
(Mimosa pudica L.-Root)

Lajalu consists of roots of Mimosa pudica L. (Fam. Mimosaceae); a diffused under
shrub, sensitive to touch, 25 to 50 cm high, found nearly throughout hotter and moist regions
of the country.
Classical synonyms of source plant: Lajalu
Regional and other names:
Assamese:Lajubilata, Adamalati; Bengali: Lajaka, Lajjavanti;English: Touch me not, sensitive
plant;Gujarati:Risamani, Lajavanti, Lajamani;Hindi: Lajauni, Lajalu, Lajwanti; Kannada:
Muttidasenui, Machikegida, Lajjavati; Malayalam: Thottavati, Lajalu, Lajri; Marathi: Lajalu;
Oriya: Lajakuri; Punjabi: Lajwanti; Sanskrit: Samanga, Varakranta, Namaskari; Tamil:
Thottavadi, Tottalchurungi; Telugu: Peddanidrakanti; Urdu: Lajalu.
Description:
Macroscopic :
Cylindrical, tapering, rependant with secondary and tertiary branches, varying in length, upto
2 cm thick, surface more or less rough or longitudinally wrinkled; grayish brown to brown, cut
surface of pieces pale yellow; fracture hard, woody, bark fibrous; odour distinct; taste slightly
astringent.
Microscopic :
T. S. of mature root shows epidermis consisting of a single layer of small tangentially elongated
rectangular cells with brownish thick-outer walls; secondary cortex consisting of broad zone
of large thin walled parenchyma cells with intercellular spaces; groups of scattered lignified
sclerenchyma fibres in the inner part of cortex; secondary phloem consisting of group of
phloem fibres alternating with phloem elements; phloem rays uni to multiseriate; secondary
xylem consisting of thick cylinder traversed by xylem rays; xylem fibres abundant; xylem
vessels circular, wide and thick walled, vessels solitary or in short radial multiples of two or
more cells; primary xylem distinct on the inner side of the secondary xylem; medullary rays
uni to biseriate rarely multiseriate, rays wider towards secondary phloem and narrower towards
centre; starch grains, prismatic crystals of calcium oxalate and tannin present in secondary
cortex, phloem and xylem rays and parenchyma; starch grains both simple and compound
having 2 to 3 components, each starch grains round to oval measuring upto 28μ.
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Powder :
Reddish brown; odour characteristic; taste slightly astringent; cork cells in surface view;
parenchyma cells filled with tannin; reticulate and pitted vessels upto 75µ; prismatic crystals
of calcium oxalate upto 25µ and rosette crystals of calcium oxalate upto 25µ, fibres upto 25µ,
parenchyma cells filled with starch grains, starch grains single and compound with 2 to 4
components, each starch grains round to oval measuring upto 28μ, crystal fibres thick walled,
attached with cells with single or 2 to 4prismatic crystals of calcium oxalate; ray parenchyma
cells with starch grains.
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Fig. 1. Lajalu - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
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to a distance of 8 cm using solvent system toluene: ethyl acetate: formic acid (8 : 2 : 0.1).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Lajalu (Root) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.2).

UV 366

After derivatization
Fig.2: TLC fingerprints of Lajalu (Mimosa pudica L. Root)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system toluene: ethyl acetate: formic acid (7 : 3 : 0.1).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Lajalu (Root) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.3).
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UV 366
After derivatization
Fig.3: TLC fingerprints of Lajalu (Mimosa pudica L. Root)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Water content: not more than 10
percent (Appendix 2.1.4); Total ash: not more than 13 percent (Appendix 2.1.5); Acid insoluble
ash: not more than 1 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 25
percent (Appendix 2.1.8); Water-soluble extractive: not less than 18 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.

CHEMICAL CONSTITUENTS: Mimosine (5- amino 3-hydroxy-4-oxo 1- H (H) pyridine
propianic acid), α-spinasterol, phenyl ethylamine derivatives,tubulin, C -glycosylflavones,
phenolic ketone and buffadienolide.
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TEMPERAMENT: Bārid (Cold) Raṭab (Moist)
PROPERTIES & ACTIONS: Qabiḍ (Astringent), Ḥābis-i-Dam (Styptic), Musaffī-i-Khūn
(Blood purifier), Musakkin-i-Ṣafrā’-o-Khūn (Anticholeric), Mudirr-i-Ḥayḍ (Emmenagogue),
Muh̟allil-i-Waram (Anti inflammatory)
THERAPEUTIC USES: Qurūḥ al-Mi‘da (Gastric ulcer), Nāṣūr al-Raḥim (Fistula in utero),
Kathrat-i-Ḥayḍ (Menorrhagia), Bawāsīr Dāmiya (Bleeding piles), Ṣafrāwī Amrāḍ (Diseases of
bilious humour), Nafth al-Dam (Haemoptysis), Amrāḍ-i-Fasād-i-Dam (Diseases due to
putrefaction of blood).
DOSE: 5-7 g of the drug in powder form.
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MŪSLĪ SIYĀH
(Curculigo orchioides Gaertn.-Rhizome)
Mūslī Siyāh consists of dried rhizome of Curculigo orchioides Gaertn. (Fam.
Hypoxidaceae), a small herb, upto 30 cm high with tuberous root stock, occurring wild in subtropical Himalayas from Kumaon eastwards, ascending upto 1830 m in Khasi hills, Manipur
and the Eastern Ghats, also from Konkan southwards.
Classical synonyms of source plant: Kali Mūslī, Moṣali
Regional and other names:
Assamese: Talmuli, Tailmuli; Bengali: Talmalu, Tallur; English: Black musale; Gujarati:
Kalirnusali; Hindi: Syahmusali, Kali Muṣliḥ; Kannad: Neltal, Neltathigodde, Nelatale,
Nelatelegadde; Malayalam: Nilappenea; Marathi: Kali musali,Bhuimaddi; Oriya: Talamuli;
Persian: Moṣali;Punjabi: Syahmusali; Sanskrit: Talamulika; Tamil:
Nilappanai;
Telugu: Nel tadigadda; Urdu: Mūslī Siyāh, Kali Mūslī;
Description:
Macroscopic: Drug occurs in transversely cut pieces of 2.5 to 5 cm long, cylindrical, straight
to slightly curved, cut surface 1.0 to 4.5 cm in diameter; external surface blackish-brown, cut
surface cream coloured; surface with numerous shallow wrinkles and transverse cracks; with a
few rootlets and root scars; nodes and internodes prominent; taste mucilaginous and slightly
bitter.
Microscopic: Shows a narrow strip of cork, consisting of 5 to 7 rows of light brown cubical to
rectangular cells; secondary cortex consists of thin-walled, parenchymatous cells, densely
filled with starch grains and acicular crystals of calcium oxalate, either isolated or in bundles,
in a few cells; a few small, round to tangentially elongated, lysigenous cavities also found
scattered in this region; a few vascular bundles found embedded in cortical region with phloem
towards outer side, and consisting of a few xylem elements; ground tissue consists of
parenchymatous cells, some of which contain acicular crystals of calcium oxalate; numerous
fibro-vascular bundles found scattered throughout the region, mostly towards peripheral region
having phloem, almost encircled by xylem vessels having annular and spiral thickenings; starch
grains simple, rounded to oval and also compound of 2 to 4 components, measuring 4 to 21 μ
in diameter, present in cortical and central region, a number of deep red, resin canals found
throughout the region, mucilage in the form of colourless mass found in a few cortical
parenchymatous cells.
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Powder: Greyish brown; odour not distinct; taste mucilaginous and slightly bitter; microscopy
shows cork cells in surface view; thin-walled, cortical parenchyma cells densely filled with
starch grains; simple and compound starch grains of 2 to 4 components; simple starch grains
round to oval measuring upto 25μ; raphides of calcium oxalate crystals upto 120µ, either in
bundles or isolated as acicular crystals; vessels with scalariform and spiral thickenings upto
40µ.
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Fig. 1. Mūslī Siyāh - Powder Microscopy
Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.0 : 2.0 :
0.01).Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Mūslī Siyāh (rhizome)under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).
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UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Mūslī Siyāh (Curculigo orchioides Gaertn rhizome.)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system:toluene: ethyl acetate: formic acid (7.8 : 2.2 : 0.1).
Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with vanillinsulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Mūslī Siyāh (rhizome) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Mūslī Siyāh (Curculigo orchioides Gaertn rhizome.)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 8 percent (Appendix 2.1.4); Total ash: not more than 9 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 2 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 3 percent (Appendix 2.1.8); Water-soluble extractive: not less than 17 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Curculigoside A-D, β-sitosterol, Tannin, Resin, Sapogenin
and Alkaloid
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
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PROPERTIES & ACTIONS: Muqawwī-i-Bāh (Aphrodisiac), Mughalliz̟ -i-Manī (Inspissant
to semen), Muqawwī-i-Badan (General tonic)
IMPORTANT FORMULATIONS: Safūf-i Sayalān al-Raḥim, Ma‘jūn-i-Muqawwī-i Raḥim,
Ma‘jūn-i-Reg Māhī, Ḥabb-i-Asgand, Ma‘jūn Panbadāna
THERAPEUTIC USES: Ḍu‘f al-Bāh (Sexual debility), Sayalān al-Raḥim (Leucorrhoea),
Jarayān (Spermatorrhoea), Ḍu‘f al-Badan (Debility)
DOSE: 5-7 g of the drug in powder form.
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NARJĪL
(Cocos nucifera L.-Endosperm)
Narjīl consists of dried endosperm of Cocos nucifera L. (Fam. Arecaceae), a tall palm,
bearing a crown of large pinnate leaves, cultivated in coastal and deltaic regions of South India.
Classical synonyms of source plant: Jauz Hindi
Regional and other names:
Arabic: Jauz Hindi; Assamese: Khopra; Bengali: Narkel, Narkel; English: Coconut Palm;
Gujarati: Naliar, Nariyel, Shriphal, Koprun; Hindi: Nariyal, Gola, Khopra; Kannad: Khobbari,
Tengnamara, Temgu; Malayalam: Nalikeram, Ten, Thengu, Keram; Marathi: Naral; Oriya:
Nariyal; Persian:Narjīl; Punjabi: Narela, Khopra, Garigola; Sanskrit: Narikela, Trnaraja;
Tamil: Tenkai, Kopparai; Telugu: Narikelamu, Tenkay, Kobbari; Thengu, Thenginamara;
Urdu: Narjīl, Narial.
Description:
Macroscopic: Drug available whole as well as in broken pieces of endosperm, whole drug 8 14 cm in size; ovoid, three angled, outer surface brown, somewhat rough due to
shallow,reticulated striations; transversely broken; whole drug shows 0.8-1.2 cm thick, white
endosperm and a large central cavity; fracture short; odour faint; taste sweetish and oily.
Microscopic: Endosperm shows testa, consisting of irregularly arranged, brown, compact
parenchymatous cells; beneath testa a very wide zone, consisting of outer 2-3 layers of
thinwalled, smaller and angular parenchymatous cells, followed by radially elongated, larger
and thin-walled parenchymatous cells, containing numerous aleurone grains, raphides,
prismatic crystals of calcium oxalate and oil globules.
Powder: White and oily; fragments of thin walled, smaller, angular, polyhedral epidermal cells
in surface view; elongated, larger and thick walled parenchyma cells (irregularly arranged);
radially elongated, larger and thin walled parenchyma cells containing aleurone grains and oil
globules.
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Fig. 1. Narjīl - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 4 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system:hexane: ethyl acetate: formic acid (8.5 : 1.5 : 0.01).
Air dry the plate. Spray the plate with vanillin-sulphuric acid reagent and heat at temperature
of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Narjīl (endosperm) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

114

After derivatization
Fig.2: TLC fingerprints of Narjīl (Cocos nucifera L. endosperm)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: hexane: ethyl acetate: formic acid (8.5: 1.5: 0.01).
Air dry the plate. Spray the plate with vanillin-sulphuric acid reagent and heat at temperature
of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Narjīl (endosperm) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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After derivatization
Fig.3: TLC fingerprints of Narjīl (Cocos nucifera L. endosperm)

Physico-chemical parameters:
Foreign matter: nil (Appendix 2.1.3); Loss on drying (at 105°C); not more than 12 percent
(Appendix 2.1.4); Total ash: not more than 3 percent (Appendix 2.1.5); Acid insoluble ash:
not more than 0.5percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 13 percent
(Appendix 2.1.8); Water-soluble extractive: not less than 13 percent (Appendix 2.1.9); Volatile
oil: not less than 59 percent (Appendix 2.2.13)
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article
CHEMICAL CONSTITUENTS: Phenols, tannins, leucoanthocyanidins, flavonoids,
triterpenes, steroids, and alkaloids, Fixed Oil
TEMPERAMENT: Ḥārr (Hot) and Raṭab (Moist)
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PROPERTIES & ACTIONS: Muqawwī-i-Dimāgh (Brain tonic), Muqawwī-i-Baṣar (Vision
strengthening), Musammin-i-Badan, Qātil-i-Dīdān-i-Shikam (Vermicidal), Muqawwī-i-Kulya
(Kidney strengthening), Muqawwī-i-Bāh (Aphrodisiac)
IMPORTANT FORMULATIONS: Ma‘jūn-i-Falāsifa, Roghan-i-Narjīl, Ma‘jūn-i-Pethā
Pāk, Ma‘jūn-i-Rahul Momineen, Ma‘jūn-i-Mādda-i-H̟ayāt Jadwāri, Labūb-i-Muqawwī-i-Bāh
THERAPEUTIC USES: Ḍu‘f al-Dimāgh (Cerebrasthenia), Ḍu‘f al-Baṣar (Asthenopia), Ḍu‘f
al-Badan (General Debility), Ḍu‘f al-Kabid (Hepatic insufficiency), Dīdān al-Am‘ā (Worm
Infestation), Ḍu‘f al-Bāh (Sexual debility ,Ḍu‘f al-Kulya (Renal debility)
DOSE: 20-30 g of the drug in powder form.
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NARJĪL DARYĀ’Ī
(Lodoicea maldivica Pers. Syn. L. -Endosperm)
Narjīl Daryā’ī consists of dried endosperm of Lodoicea maldivica Pers. Syn. L.
Seychellarum Labill. (Fam. Arecaceae), a tall, dioecious palm with straight, smooth, annulated
trunk, 18 to 30 m high and 0.3 m diameter, growing on all types of soils from the sandy shore
to the arid mountain top and also cultivated in India.
Classical synonyms of source plant: Narjīl Bah̟ri
Regional and other names:
Arabic:Narjīl Bah̟ri; Bengali: Narikel, JoraNarikel; English: Double coconut,Sea Coconut;
Gujarati: DoraiNareal; Hindi: Dari yai Nariyal; Kannad: Joditengu; Malayalam: Aklari;
Marathi: DariyachaNaral; Oriya: Samudra Narikela; Punjabi: Dariyai Nariyal; Sanskrit:
Samudra Narikela; Tamil: Thunga, KadalThengai; Telugu: Samudra TenkayaKohari; Urdu:
Narjīl Daryā’ī
Description:
Macroscopic: Drug occurs in varying sizes, about 2.0 cm thick; very hard having much the
appearance and texture of vegetable ivory; outer surface moderately rough to smooth, dark
brown in colour; inner surface rough, dirty white in colour with number of small tooth-like
projections, when soaked in water it softens a little and can be split into thin fibrous bundles;
fracture, very hard; odour and taste not characteristic.
Microscopic: Testa shows 4 to 6 layers of polygonal, tangentially elongated, lignified, thick
walled cells filled with reddish-brown contents, followed by a wide zone of oval to polygonal,
thick-walled cells; endosperm consists of spindle-shaped cells with thick walls having a central
lumen with club-shaped canals extending to the cell wall; a few simple starch grains present in
endosperm measuring 13 to 18 μ in diameter and small minute aleurone grains; oil globules
present throughout the region.
Powder: Dirty brown; lignified, polygonal to tangentially elongated, thick walled cells filled
with reddish-brown contents; thick walled oval to polygonal parenchyma cells; thin walled
parenchyma cells in surface view; endosperm cells consists of spindle-shaped cells with thick
walls having a central lumen with club-shaped canals extending to the cell wall; each
endosperm cells filled with aleurone grains and oil globules.
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Fig. 1. Narjīl Daryā’ī - Powder Microscopy
Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (7.8 : 2.2:
0.01).Air dry the plate and examine under UV 366nm. Spray the plate with vanillin-sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Narjīl Daryā’ī (Endosperm) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.2).
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UV 366 nm
After derivatization
Fig.2: TLC fingerprints of Narjīl Daryā’ī (Lodoicea maldivica Pers. Endosperm).

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (7.5. : 2.5 :
0.01). Air dry the plate and examine under UV 366nm. Spray the plate with vanillin-sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Narjīl Daryā’ī (Endosperm) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Narjīl Daryā’ī (Lodoicea maldivica Pers. Endosperm).

Physico-chemical parameters:
Foreign matter: not more than 2 percent, (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 3 percent (Appendix 2.1.4); Total ash: not more than 2 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 0.4 percent (Appendix 2.1.7); Alcohol-soluble extractive:
not less than 0.3percent (Appendix 2.1.8); Water-soluble extractive: not less than 4 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article
CHEMICAL CONSTITUENTS: Fatty acid, myristic, arachidic palmitoleic oleic Palmitic
acid, pentadecanoic, stearic acids, Sugars and Sterols
TEMPERAMENT: Ḥārr (Hot) and Raṭab (Moist)/ Murakkabul Quwa (complex
temperament)
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PROPERTIES & ACTIONS: Muqawwī-i-Aam (General tonic), Musakkin (Sedative), Dafi‘i-Sumūm (Antidote), Muḥarrik-i-A‘ṣāb (Nerve stimulant)
IMPORTANT FORMULATIONS: Jawāhar Mohra, Ḥabb Jawāhar, Iksīr-i-At̟ fāl
THERAPEUTIC USES: Ḍu‘f al-A‘ṣāb (Neurasthenia), Ishāl (Diarrhoea), Hayḍa Wabā’ī
(Cholera), Amrāḍ-i-Wabā’iyya, Qay’ (Vomiting)
DOSE: 0.5-1 g of the drug in powder form
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NEEL KANTHI
(Gentiana kurroo Royle-Rhizome)
Neel Kanthi consists of dried rhizomes of Gentiana kurroo Royle (Fam. Gentianaceae),
a perennial herb with tufted and decumbent stem, distributed sporadically in sub-alpine to
alpine meadows between altitudes of 1500 to 3000 m.
Classical synonyms of source plant: Ghafis, Neel Kanthi
Regional and other names:
English: Indian Gentian; Gujarati: Traymana; Hindi: Trayman, Kadu; Kannad: Karadihanni;
Malayalam: Trayamana; Punjabi: Kadu; Sanskrit: Kiratatika; Tamil: Kampanitirai; Telugu:
Trayama; Urdu: Neel Kanthi
Description:
Macroscopic: Dried rhizome pieces cylindrical to quadrangular, upto 12 cm long, 0.8 cm thick,
dark brown with yellowish-white patches of exfoliated bark and marked by closely arranged
transverse annulations and a few scars of rootlets; fracture short and brittle; odour
characteristically aromatic; taste bitter.
Microscopic: Transverse section shows thin cork of tangentially elongated cells, 2 or 3 layered
cork cambium of polygonal cells; multi-layered cortex of oval to round cells; phloem 2 to 3
layered; cambium present and xylem largely composed of vessels arranged in radial rows or
single; broad squarish pith region of large circular cells extend from corners into intervascular
regions; cells of cortex and pith filled with resinous mass and broad acicular crystals of calcium
oxalate.
Powder: Light brown; yellowish brown cork cells in surface view; round to oval polygonal
parenchyma cells; polygonal parenchyma cells filled with reddish brown resinous substances;
vessels with reticulate thickening upto 35µ.
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Fig. 1. Neel Kanthi - Powder Microscopy
Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.8 : 2.2 : 0.1).
Air dry the plate and examine under UV 254nm and UV 366nm. Spray the plate with vanillinsulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Neel Kanthi (rhizomes) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).
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UV 254nm
UV 366nm After derivatization
Fig.2: TLC fingerprints of Neel Kanthi (Gentiana kurroo Royle rhizomes)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system:toluene: ethyl acetate: formic acid (7.5 : 2.5 :
0.1).Air dry the plate and examine under UV 254nm and UV 366nm.. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Neel Kanthi (rhizomes)under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254nm
UV 366nm After derivatization
Fig.3: TLC fingerprints of Neel Kanthi (Gentiana kurroo Royle rhizomes)

Physico-chemical parameters:
Foreign matter: not more than 2 percent, (Appendix 2.1.3); Loss on drying (at 105°C): not
more than 7 percent (Appendix 2.1.4); Total ash: not more than 7 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 2 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 28 percent (Appendix 2.1.8); Water-soluble extractive: not less than 13 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article
CHEMICAL CONSTITUENTS: Bitter crystalline glycoside–Picrorhizin (3- 4%) cathartic
acid. Secoiridoids like picroside A and kutuoside.
TEMPERAMENT: Ḥārr (Hot) and Raṭab (Moist)
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PROPERTIES & ACTIONS: Musaffī-i-Khūn (Blood purifier), Dafi‘-i-Ḥummā Kuhna
(effective in chronic fevers)
IMPORTANT FORMULATION: Ḥabb-i-Musaffī-i Khūn
THERAPEUTIC USES: Fasād-i-Khūn (Blood impurities), Ātshak (Syphlis), Sozāk
(Gonorrhoea), Surḳhbāda (Erysipelas)
DOSE: 5-7 g of the drug in powder form
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‘ŪD-I-BALSĀN
(Commiphora opobalsamum (L.) Engl., -Wood)
‘Ūd-i-Balsān consists of wood / dried twig of Commiphora opobalsamum (L.) Engl.,
Syn:- Balsamodendron opobalsamum Kunth. (Fam. Burseraceae); is an small evergreen nonthorny woody tree native to Southern Arabia.
Classical synonyms of source plant: ‘Ūd-i-Balsān
Regional and other names:
English: Balsam tree, Balsam of Mecca, Balsam of Gilead; Persian:‘Ūd-i Balsān
Description:
Macroscopic: The cut pieces of wood or dried twig of about 5 to 10cm in thickness, the wood
is pinkish and heavy in texture, the cut pieces covered with layers of papery bark; aromatic
smell and tasteless.
Microscopic: T.S. of wood shows circular in outline; secondary growth present; epidermis
consisting of single layer of thick walled rectangular cells; cork consisting of few layers of
rectangular tabular cells; secondary cortex consisting of few layers of thin walled tangentially
elongated parenchyma cells traversed longitudinal by secretary canals, very few stone cells
present in the this region; vascular cylinder closed; phloem towards outside and xylem towards
inside; xylem vessels arranged in radial groups; each xylem vessels moderately small to
medium sized; vessels solitary or in multiples of 2 or 3, occasionally 4 or 5 cells; xylem
parenchyma paratracheal varying from scanty to vasicentric and occasionally with some
diffuse; parenchyma as sheath around the vessel; rays uniseriate but occasionally 2 to 4 cells
wide, some of the enlarged cells containing prismatic crystals of calcium oxalate, central small
pith consisting of parenchyma cells.
Powder: Light brown; odour aromatic taste not distinct; microscopy shows pitted vessels of
length upto 500µ and breadth upto 100µ with oblique end walls and occasionally tailed;
lignified thick walled fibresof length upto 750µ and breadth upto 30µ; groups of fibre
tracheidswith pitted thickening of length upto 600µ and breadth upto 40µ; septate fibres; stone
cells; thin walled elongated cortical parenchyma cells with secretary canalsin surface view,
medullary ray cells; cork cells in surface view; prismatic crystals of calcium oxalate upto 25µ
scattered as such or in parenchyma cells.
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Fig. 1. ‘Ūd-i-Balsān - Powder Microscopy
Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (7.6 : 2.4 :
0.1). Air dry the plate and examine under UV 254nm and UV 366nm. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS ‘Ūd-i Balsān (Wood) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).
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UV 254nm
UV 366nm After derivatization
Fig.2: TLC fingerprints of ‘Ūd-i-Balsān (Commiphora opobalsamum (L.)

Wood)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 9 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (8 : 2 : 0.1).
Air dry the plate and examine under UV 254nm and UV 366nm. Spray the plate with vanillinsulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS ‘Ūd-i Balsān (Wood) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254nm UV 366nm After derivatization
Fig.3: TLC fingerprints of ‘Ūd-i-Balsān (Commiphora opobalsamum (L.)

Wood)

Physico-chemical parameters:
Foreign matter: not more than 1 percent, (Appendix 2.1.3); Loss on drying (at 105°C): not
more than 9 percent (Appendix 2.1.4); Total ash: not more than 13 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 1.5percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 28percent (Appendix 2.1.8); Water-soluble extractive: not less than 13 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article
CHEMICAL CONSTITUENTS: Triterpenes Friedelin, Canophyllal, and Oleanonic acid, the
flavonols Mearnsetin and Quercetin, Syringic acid, Tannins and Saponins
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
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PROPERTIES & ACTIONS: Muqawwī-i-Aam (General tonic), Munaffith-i-Balgham
(Phlegm expectorant), Muqawwī-i-Mi‘da (Stomachic), Munaqqi-i-Dimāgh (Brain cleanser)
IMPORTANT FORMULATIONS: Jawārish Jālīnūs, Ḥabb-i-‘Irq al-Nasā
THERAPEUTIC USES: Ṣar‘ (Epilepsy), Ḍīq al-Nafas (Bronchial Asthma), Su‘āl Balghamī
(Productive cough), Duwār (Vertigo), Ḍu‘f al-Mi‘da (Gastric debility)
DOSE: 2-3 g of the drug in powder form
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PAPĪTA DESI
(Carica papaya L.-Fruit)
Papīta Desi consists of dried pericarp of fruits of Carica papaya L. (Fam. Caricaceae),
a small, fast growing tree, cultivated throughout India for its fruits and latex, which is a
commercial source of enzyme papain.
Classical synonyms of source plant: Papīta.
Regional and other names:
Bengali: Papeyaa, Pappiyaa; English:Papaya, Melon tree, Pawpaw; Gujarati: Erandakaakadi,
Papaiyu, Papita; Hindi: Papita; Kannad:Pirangi, Pappaay; Malayalam: Karmaasu, Pappaay,
Karumatti; Marathi: Papaayaa, Papai;Punjabi: Erandakharbujaa; Tamil: Pappali; Telugu:
Boppayi, Bobbaasi, Paringi; Urdu:Papīta.
Description:
Macroscopic: Pericarp of fruit in pieces measuring upto 6 cm in length, 1.5 cm in width and 1
to 2 mm. thick; surface shrunken, epicarp portion dark greenish-brown, mesocarp cream to
yellowish brown, leathery. Odour characteristic; taste bitter and mucilagenous.
Microscopic: Epicarp shows single layer of thin walled cells covered externally with thick
cuticle; mesocarp a wide zone consisting of circular to oval parenchyma cells with scattered
vascular bundles and unbranched laticiferous ducts, endocarp 2 or 3 layers of compact thin
walled parenchyma cells; some of the parenchyma cells of mesocarp contain rosettes of
calcium oxalate crystals.
Powder: Yellowish grey; fragments of parenchyma cells with adjoining laticiferous ducts,
parenchyma cells containing rosettes of calcium oxalate crystals upto 15µ; scalariform and
spiral vessels upto 18µ; compactly arranged thick walled epidermal parenchyma cells;
mesocarpic parenchyma cells in surface view.
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Fig. 1. Papīta Desi - Powder Microscopy
Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.6: 2.4: 0.1).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Papīta Desi (Fruit) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

134

UV 254 nm
UV 366nm After derivatization
Fig.2: TLC fingerprints of Papīta Desi (Carica papaya L. Fruit)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.5 : 1.5 :
0.1).Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Petha (Fruits) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.3).

UV 254 nm UV 366nm After derivatization
Fig.3: TLC fingerprints of Papīta Desi (Carica papaya L. Fruit)
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Physico-chemical parameters:
Foreign matter: not more than 2 percent, (Appendix 2.1.3); Loss on drying (at 105°C):not
more than 10 percent (Appendix 2.1.4)Total ash: not more than 14 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 0.5percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 2percent (Appendix 2.1.8).); Water-soluble extractive: not less than 25 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribedlimits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article
CHEMICAL CONSTITUENTS: Papain, carpaine, phenolic compounds- lycopene, β‐
cryptoxanthin, β‐carotene, ferulic acid, caffeic acid, rutin and β‐cryptoxanthin
TEMPERAMENT: Ḥārr (Hot) and Raṭab (Moist)
PROPERTIES & ACTIONS: Mulayyin-i-Shikam (Laxative), Musakkin-i-‘Aṭash (Thirst
quencher), Muqawwī-i-Mi‘da-o-Jigar (Stomachic and Liver tonic), Muqawwī-i-Kulya (Renal
tonic), Kathīrul Ghidhā’ (Nutritive)
IMPORTANT FORMULATION: Ḥabb-i-Papīta Desi
THERAPEUTIC USES: Qabḍ (Constipation), Ḍu‘f al-Kulya (Renal insufficiency), Ḍu‘f alMi‘da-o-Jigar (Gastric and Liver debility), Ḍu‘f al Badan (General debility), ‘Uṭāsh
(Excessive thirst)
DOSE: 6 g (unripe) of the drug in powder form.
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PARSIYĀOSHĀN
(Adiantum capillus-veneris L. -Whole Plant)
Parsiyāoshān consists of the dried whole plant of Adiantum capillus-veneris L. (Fam.
Adiantaceae) a terrestrial fern occurring throughout the hills in India in moist shady places
especially on damp old walls and crevices of rocks.
Classical synonyms of source plant: Sharul Arz, Sharul Jinn, Sharul Jibal
Regional and other names:
Arabic: Sharul Arz, Sharul Jinn, Sharul Jibal;
English: Maiden-hair fern; Gujarati:
Kaalohansaraaj, Hanspadi; Hindi: Kaalaa Hansraja; Kannad: Hansraaja, Mubaraka;
Malayalam: Plavu; Marathi: Hansraaja; Oriya:
Hansraaja; Telugu: Naalla Hamsapadu;
Urdu: Parsiyāoshān
Description:
Macroscopic:
Rhizome: Brown, soft with variable lengths up to 7 mm in thickness, paleae covering the
rhizome, roots present.
Root: Well branched, black coloured, thin, wiry and arising in clusters from the underside of
the rhizome.
Frond: Circinately coiled in the bud condition, rachis dark and shining, bi or tripinnate often
covered with paleae that may extend onto rachis and also sometimes on pinnules or leaflets.
Pinnae stalked, rachis may terminate in a pinna or may be elongated bearing a vegetative bud
at the tip, rachis divides pinnately and the ultimate branches bear pinnules in an alternate
manner; the terminal pinnule usually differs in shape and size; the venation is open and
dichotomous, veins spread in a fan like manner in the lamina; sub marginal sori borne at the
distal ends of the pinnae or pinnules and consists of sporangia borne superficially over a short
portion towards the distal regions of the veins, the ultimate ends of the veins do not bear
sporangia.
Microscopic:
Root: Epidermis single layered; cuticle present; cortex of two zones, outer parenchymatous
usually 3 layered and inner sclerenchymatous; endodermis distinct with casparian thickenings;
pericycle distinct; stele diarch and exarch; phloem forms two conspicuous groups alternating
with xylem.
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Rhizome: Epidermis single layered, thin walled; cuticle present; cortex parenchymatous filled
with starch grains; stele dictyostele, 5 to 7 meristeles; each meristele is a protostelic 17 type
surrounded by a distinct endodermis and pericycle; xylem exarch and diarch surrounded by
phloem.
Frond:
Rachis: Epidermis single layered with thick cuticle, followed by 1 or 2 layered
sclerenchymatous hypodermis; cortex parenchymatous and contains starch grains; stele
consists of single layered endodermis followed by pericycle; xylem triarch, exarch, surrounded
by phloem.
Petiole: Epidermis single layered with thick cuticle, followed by sclerenchymatous cortex;
vascular bundle consists of single layered endodermis and pericycle; xylem surrounded by
phloem.
Pinnule: Midvein laterally flat outline; mesophyll one or 2 layered; vascular bundle
surrounded by thick sclerenchymatous bundle sheath, followed by a single layered endodermis
and pericycle; xylem surrounded by phloem.
Lamina: Undifferentiated, with one or 2 layered irregular shaped cells in the mesophyll;
stomata present in lower epidermis; epidermal cells are elongated, parallel to the long axis of
the leaf, in surface view more wavy in abaxial side and less wavy in adaxial side; stomatal
number 30 to 35/mm2; stomatal index for lower epidermis 32 to 35; fertile leaves present
showing sporangia.
Powder: Dark reddish brown; no odour; taste astringent; epidermal cells with stomata;
sclerenchyma cells of the hypodermal region; spiral vessels upto 20µ, annular and scalariform
thickening head; starch grains 10 to 20µ; fragments of annulus and stromium of sporangia;
entire or fragments of trichomes;entire or fragments of sporangium; numerous tetrahedral
spores; fragments of fibres
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Fig. 1. Parsiyāoshān - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.6 : 2.4 : 0.1).
Air dry the plate and examine under UV 254nm and UV 366nm. Spray the plate with vanillinsulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
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The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Parsiyāoshān (whole plant) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.2).

UV 254nm
UV 366nm After derivatization
Fig.2: TLC fingerprints of Parsiyāoshān (Adiantum capillus-veneris L. whole plant)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 9 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.6 : 2.4 : 0.1).
Air dry the plate and examine under UV 254nm and UV 366nm. Spray the plate with vanillinsulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Parsiyāoshān (whole plant) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.3).
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UV 254nm
UV 366nm After derivatization
Fig.3: TLC fingerprints of Parsiyāoshān (Adiantum capillus-veneris L. whole plant)

Physico-chemical parameters:
Foreign matter: Not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 10 percent (Appendix 2.1.4); Total ash: not more than 15 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 10 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 4 percent (Appendix 2.1.8); Water-soluble extractive: not less than 10 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1);Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Adiantone, adiantoxide, astragalin, nicotiflorin,
isoquercitrin, rutin, kaempferol-3-O-rutinoside, 1-caffeyl glucose and sulphate esters of
coumaryl glucose, 1-coumarylgalactose, kaempferol-3-glucuronide, stigmasterol, campesterol.
TEMPERAMENT: Mu‘tadil
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PROPERTIES & ACTIONS: Dāfi‘-i-Ḥummā (Antipyretic), Mulat̟ t̟ if (Demulcent), Mukhriji-Balgham (Phlgem Expectorent), Mudirr-i-Bawl (Diuretic), Mund̟ij-i-Balgham (Concoctive
of phlegm), Mudirr-i-Ḥayḍ (Emmenagogue), Muh̟allil (Resolvent)
IMPORTANT FORMULATIONS: La‘ūq-i Sapistān, La‘ūq-i Mu‘tadil, La‘ūq-i Ḍīq alNafas Balghamī, Qurs-i Ās,Itrīfal Muqawwī-i Dimāgh
THERAPEUTIC USES: Ḥummā Balghamiyya (Phlegmetic Fevers), Nazla (Coryza), Ḍīq alNafas (Bronchial Asthma), ‘Usr al-Bawl (Dysuria), Iḥtibās al-Ṭamth (Amennorhea), Khanāzīr
(Lymphadenopathy)
DOSE: 5-7 g of the drug in powder form.
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PETHA
(Benincasa hispida (Thunb.) Cogn. -Fruit)
Petha consists of dried pieces of fruits of Benincasa hispida (Thunb.) Cogn. (Fam.
Cucurbitaceae), an extensive trailing or climbing herb cultivated throughout the plains of India
and on the hills upto 1200 m altitude.
Classical synonyms of source plant: Muhaddaba , Bazduba, Kaddu Roomi
Regional and other names:
Arabic:
Muhaddaba; Assamese: Kumra; Bengali: Chal Kumra; English: White guard
melon; Gujarati: Safed Kohalu, Bhuru, Kohalu, Bhuru Kolu; Hindi: Kushmand, Petha;
Kannad: Boodi Humbala; Malayalam: Kumbalanga;
Marathi:Kohala; Oriya: Kakharu, Panikakharu; Persian
:Bazduba, Kaddu Roomi; Punjabi:
Petha; Sanskrit: Pushpaphalam, Brihatphalam; Tamil: Pooshanikkai; Telugu: Boodida
Gummadi; Urdu: Petha
Description:
Macroscopic: Drug occurs in deformed, compressed, cut pieces of various sizes; epicarp
cream coloured with light yellowish to brownish mesocarp; taste slightly acidic.
Microscopic: Mature fruit shows cuticularised epicarp consisting of single layered, squarish
or slightly tangentially elongated cells of epidermis, outer tangential walls of epidermis
thickened and cuticularised; a few epidermal cells divide periclinally and become 2 or 3
layered; mesocarp has a heterogenous structure consisting of multilayered hypodermis
composed of tangentially elongated, thin-walled parenchymatous cells; immediately within
this is a zone of thick-walled, multi-layered, lignified sclereids with the outer one to three layers
thicker than the inner 2 to 6 or more layers; beneath this zone, thin-walled tangentially
elongated parenchymatous cells present, their size gradually increasing from those at periphery
to those inside of mesocarp, the latter becoming circular having conspicuous intercellular
spaces; vascular bundles poorly developed, bicollateral, found scattered throughout mesocarp.
Powder: Dirty brown; thick walled elongated or squarish parenchyma cells in surface view
from fruit; thick walled epidermal cells from the seed in surface view; lignified sclereids with
broad and lumen upto 100µ; thin walled smaller to larger mesocarpic parenchyma cells in
surface view; spiral vessels upto 50µ.
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Fig. 1. Petha - Powder Microscopy
Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 6 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.8 : 2.2 : 0.1).
Air dry the plate. Spray the plate with vanillin-sulphuric acid reagent and heat at temperature
of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Petha (Fruits) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.2).
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UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Petha (Benincasa hispida (Thunb.) Fruits)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8 : 2 : 0.1).
Air dry the plate. Spray the plate with vanillin-sulphuric acid reagent and heat at temperature
of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Petha (Fruits) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.3).
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UV 254 nm
UV 366 nm After derivatization
Fig.3: TLC fingerprints of Petha (Benincasa hispida (Thunb.) Fruits)

Physico-chemical parameters:
Foreign matter: Not more than 1 percent (Appendix 2.1.3); Loss on drying (at 105°C): not
more than 8 percent (Appendix 2.1.4); Total ash: not more than 12 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 1percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 10 percent (Appendix 2.1.8); Water-soluble extractive: not less than 24 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Triterpenoids, Flavonoids, Glycosides, Saccharides,
Carotenes, Vitamins, β-sitosterin, and Uronic acid.
TEMPERAMENT: Bārid (Cold) and Raṭab (Moist)
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PROPERTIES & ACTIONS: Muqawwī-o-Mufarrih̟ Qalb (Exhilarant and Cardiotonic),
Mudirr-i-Bawl (Diuretic), Musakkin-i-‘Aṭash (Thirst quencher), Murattib (Humectant).
IMPORTANT FORMULATION: Ma‘jūn-i-Pethā Pāk
THERAPEUTIC USES: Khafaqān (Palpitation), ‘Usr al-Bawl (Dysuria), Amrāḍ-i-Mathāna
(Urethral diseases), Ḥaṣā al-Mathāna (Cystolithiasis), Ḍu‘f al-Qalb (Weakness of heart),
‘Uṭāsh (Excessive thirst)
DOSE: 5-7 g of the drug in powder form
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BARG-I-SA‘TAR FĀRSĪ
(Zataria multiflora Boiss.- Leaf)
Barg-i-Sa‘tar Fārsī consists of the dried leaves of Zataria multiflora Boiss. (Fam.
Lamiaceae), it is a perennial shrub (resembling Thymus), 60 to 80 cm height, stem and branches
woody below, flowers white 3 mm across in verticillasters lateral on the stem, plant occurs in
Oman also distributed in Iran, South West Pakistan and imported into India.
Classical synonyms of source plant: Sathroos, Ooreeqaas
Regional and other names:
Arabic: Sa‘tar; Bengali: Sanju Sehish; English: Argenium; Hindi:Sathal Isphani Avishan;
Persian: Oshan, Isheen; Sindhi: Sathar; Turkeys: Kal Kaleek; Unani: Sathroos, Ooreeqaas;
Urdu: Saatar.
Description:
Macroscopic: Leaves very small with minute petiole, ovate to orbicualte, almost glabrous;
numerous hairs present on the entire surface of leaf; each leaf simple, exstipulate, elliptical,
reticulate, smooth margin; lamina length 5 to 10mm and breadth 5 to 10mm; strongly aromatic
like ajwain odour and pungent taste.
Microscopic:
Petiole: T. S. of petiole shows epidermis single layered covered with thick cuticle; numerous
unicellular and uniseriate covering trichomes, capitate glandular trichomes present (one stalk
and one head), collenchyma present below the epidermis in the two corners followed by layers
of chlorenchyma; rest of the cortex consisting of round to oval thick walled polygonal
parenchymatous cells with intercellular spaces; arc shaped vascular bundle present in the centre
with xylem towards inside and phloem towards outside.
Leaf:
Midrib: T. S. of leaf shows epidermis single layered covered with thick cuticle on both the
sides; numerous covering trichomes, capitate glandular trichomes and labiaceous glandular
trichomes present; two to three layers of collenchyma present below the upper and above the
lower epidermis followed by thin walled, round to oval polygonal parenchymatous cells with
intercellular spaces; shallow arc shaped vascular bundle present in the centre with xylem above
and phloem below.
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Lamina: T. S. of leaf shows dorsiventral; epidermis single layered covered with thick cuticle
on both the sides; numerous covering trichomes, capitate glandular trichomes and labiaceous
glandular trichomes present on both the surfaces; single layer of palisade parenchyma cells
present and 2 to 3 layers of spongy parenchyma present; epidermal cells in surface view shows
wavy margin with anomocytic stomata, covering trichome, capitate glandular trichome and
labiaceous glandular trichome; stomatal number of the lower epidermis 32 to 38, stomatal
number of the upper epidermis 24 to 30, stomatal index of the lower epidermis 15 to 20 stomatal
index of upper epidermis 10 to 15, vein islet number 27 and vein termination number 56.
Powder: Green, aromatic, spicy taste; epidermal cells in surface view with wavy walls,
anomocytic stomata, labiaceous glandular trichome, capitate glandular trichome and covering
trichomes, palisade parenchyma cells, spiral vessels upto 15µ; pitted vessels upto 25µ;
labiaceous glandular trichomes upto 90µ, capitate glandular trichome upto 80µ length,
uniseriate and unicellular trichome upto 200µ, palisade parenchyma cells and fibres of length
upto 500µ and breadth upto 25µ.
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Fig. 1. Barg-i-Sa‘tar Fārsī- Powder Microscopy
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Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.4 : 2.6 :
0.01). Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Sa‘tar Fārsī (Leaves) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 254nm
UV 366 nm After derivatization
Fig.2: TLC fingerprints of Barg-i-Sa‘tar Fārsī (Zataria multiflora Boiss. Leaves)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.6 : 2.4 :
0.1). Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
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The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Sa‘tar Fārsī (Leaves)under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).

UV 254 nm
UV 366 nm After derivatization
Fig.3: TLC fingerprints of Barg-i-Sa‘tar Fārsī (Zataria multiflora Boiss. Leaves)

Physico-chemical parameters:
Foreign matter: Not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 6 percent (Appendix 2.1.4); Total ash: not more than 10 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 2percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 1 percent (Appendix 2.1.8); Water-soluble extractive: not less than 4 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
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CHEMICAL CONSTITUENTS: Carvacrol, thymol, p-cymene, cineol, borneol, zatarinol, ßsitosterol, betulin, fatty acids - behenic, lignoceric, montanic acid, oleanolic acid, triterpenic
ketones
TEMPERAMENT: Ḥārr (Hot) and Yābīs (Dry)
PROPERTIES & ACTIONS: Qātil-i-Dīdān-i-Am‘ā (Vermicidal), Kāsir-i-Riyāh̟
(Carminative), Musakkin-i-Alam (Analgesic), Muh̟allil-i-Waram (Anti inflammatory), Mudirri-Bawl-o-Ḥayḍ (Diuretic and Emmenagogue), Munaffith-i-Balgham (Phlegm expectorant)
IMPORTANT FORMULATIONS: Ma‘jūn-i-Sangdāna Murgh, Ma‘jūn-i-Nānkhwāh,
Jawārish Kamūnī Mushil, Safūf Sa‘tar Murakkab, ‘Arq-i-Sa‘tar, Ma‘jūn-i-Muqil
THERAPEUTIC USES: Waram al-Ṭiḥāl (Splenitis) Waja‘ al-Warik (Coccydynia), Waja‘ alRaḥim (Uterine pain), Su‘āl-o-Surfa (Cough/Bronchitis), Dama (Bronchial Asthma), Ḥaṣā alKulya (Nephrolithiasis), Ḥaṣā al-Mathāna (Cystolithiasis), Iḥtibās al-Bawl (Retention of
urine), Iḥtibās al-Ṭamth (Amenorrhoea), Dīdān-i-Am‘ā (Worm infestation)
DOSE: 5-7 g of the drug in powder form.
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BEKH-I-SAHANJANA
(Moringa oleifera Lam. -Root Bark)
Bekh-i-Sahanjana consists of dried root bark of Moringa oleifera Lam. Syn. Moringa
pterygosperma Gaertn. (Fam. Moringaceae), a small or medium sized tree, found wild in subHimalayan tract and also commonly cultivated throughout the country for its leaves and fruits
used as vegetable.
Classical synonyms of source plant: Sohanjana
Regional and other names:
Assamese: Saijna, Sohjna; Bengali: Sajina, Sajna; English: Horse Radish Tree, Drum-stick
Tree; Gujarati: Saragavo; Hindi:Sahajan; Kannad: Neegge, NuggeKand Chakke; Malayalam:
Muringa; Marathi:Sevaga, Segat Sala;
Oriya: Sajina; Punjabi:Sohanjana; Sanskrit:
Sobhanjana, Bahala, Tiksnagandha, Aksiva, Mocaka; Tamil: Murungai; Telugu: Munaga,
Mulaga; Urdu: Sohanjana, Sahajana
Description:
Macroscopic: Drug occurs in pieces of variable sizes, external surface light greyish-brown,
rough, reticulated, marked with transverse row of lenticels; outer bark thin, peeling off in small
bits, internal surface, white.
Microscopic: Mature bark shows a very wide zone of cork, consisting of 25 or more rows of
rectangular cells, arranged radially, a few inner layers larger and cubicular in shape; secondary
cortex composed of rectangular, thin-walled cells, a few containing starch grains and rosette
crystals of calcium oxalate and a few others containing oil globules and coloured resinous
matter. Starch grains mostly simple and rarely compound composed of 2 or 3 components,
round to oval in shape, measuring 6 to 28 μ in diameter, groups of stone cells, round to
rectangular of various sizes present in secondary cortex; mucilagenous cavities found scattered
towards inner secondary cortical region; secondary phloem appreciably wide, consisting
mainly of phloem fibres and phloem parenchyma; phloem fibres in large patches, alternating
with phloem parenchyma; numerous starch grains and cell contents as described above also
present in phloem cells; phloem rays numerous, long, 2 to 4 seriate, consisting of radially
elongated, thin-walled cells containing numerous starch grains, similar to those present in
secondary cortex.
Powder: Pale brown; odour characteristic; taste bitter astringent; microscopy shows cork cells
in surface view; thin walled elongated cortical parenchyma cells; abundant prismatic and
rosette of calcium oxalate crystals upto 60µ present in the parenchyma cells; parenchyma cells
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filled with starch grains; starch grains, simple and compound of various sizes; simple starch
grains spherical, sub-spherical to ovoid in shape upto 30µ; fibres lignified with tapering ends,
broad lumen of length upto 2400µ and breadth upto 80µ; ray parenchyma cells; stone cells
numerous, lignified, thick walled with wide lumen upto 100µ.; medullary ray cells in TLS and
RLS view.
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Fig. 1. Bekh-i-Sahanjana - Powder Microscopy
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Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (7.8 : 2.2 :
0.1). Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Sahajana (Root Bark)under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Bekh-i-Sahajana (Moringa oleifera Lam. Root Bark)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.8 : 2.2 : 0.1).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Sahajana (Root Bark)under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Bekh-i-Sahajana (Moringa oleifera Lam. Root Bark)

Physico-chemical parameters:
Foreign matter: Not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C): not
more than 8 percent (Appendix 2.1.4); Total ash: not more than 18 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 10percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 3 percent (Appendix 2.1.8); Water-soluble extractive: not less than 11 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Moringine, moringinine, spirachin, 1,3-dibenzyl urea,
alpha- phellandrene, p-cymene, Deoxy-niazimicine, 4-(alpha-L- rhamnopyranosyloxy)
benzylglucosinolate.
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TEMPERAMENT: Ḥārr (Hot) and Yabis (Dry)
PROPERTIES & ACTIONS: Muh̟allil-i-Waram (Anti inflammatory), Mufattit-i-Ḥaṣāh
(Lithotriptive)
IMPORTANT FORMULATION: Ḥabb-i-Baogola
THERAPEUTIC USES: Buthūr al-Udhun (Eruptions of ear), Waram-i-Ah̟shā’ (Swelling in
viscera), Ḥaṣā al-Kulya-o-Mathāna (Renal & Vesicular calculus), Iḥtibās al-Bawl (Retention
of urine)
DOSE: 3-5 g of the drug in powder form.
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SAHANJANA
(Moringa oleifera Lam. -Seed)
Sahajana consists of dried seed of Moringa oleifera Lam. Syn. M.
PterygospermaGaertn. (Fam. Moringaceae), a small or medium sized tree, found wild in subHimalayan tract, and also commonly cultivated all over the plains in India, for its leaves and
fruits used as vegetable.
Classical synonyms of source plant: Sohanjana
Regional and other names:
Assamese: Saijna, Sohjna;Bengali: Sajina, Sajna; English: Drumstick Tree, Horse Radish Tree;
Gujarati: Sargavo, Sekato;
Hindi: Sahajana, Munga; Kannad: Neegge, Nugge Beeta; Malayalam: Muringa,
Tiksnggandha; Marathi: Shevaga, Shegatabeeja; Oriya: Sajana, Munga, Munika; Punjabi:
Sohanjana; Sanskrit: Sobhanjana, Aksiva, Mocaka; Tamil: Muringai,
Muringai
Virai;
Telugu: Munaga; Urdu: Sahajana, Sohanjana
Description:
Macroscopic: Seeds hard, trigonous, having short wings; size 0.5 to 1.0 cm long and 0.3 to 0.5
cm wide; colour greyish-cream; odour not characteristic; taste slightly bitter.
Microscopic: Seed shows 10 to 15 layered, tangentially elongated, thin-walled cells of the
testa, followed by a wide zone of cells of cotyledons consisting of round to oval, thin-walled,
parenchymatous cells with intercellular spaces and containing mucilage and oil globules.
Powder: Cream coloured; odour not characteristic; taste slightly bitter. Shows epidermis of the
testa in surface view; thin walled polygonal parenchyma cells with reticulate network upto
100μ; sclereids lignified, thick walled and narrow lumen upto 250μ; cotyeldonary parenchyma
cells upto 100 filled with aleurone grains and oil globules.
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Fig. 1. Sahajana - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (7.8 : 2.2 :
0.1). Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Sahajana (Seed )under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.2).
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UV 366 nm After derivatization
Fig.2: TLC fingerprints of Sahajana (Moringa oleifera Lam. Seed)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system:toluene : ethyl acetate : formic acid (8 : 2 : 0.1).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Sahajana (Seed) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.3).’
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UV 366 nm After derivatization
Fig.3: TLC fingerprints of Sahajana (Moringa oleifera Lam. Seed)

Physico-chemical parameters:
Foreign matter: Not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 3 percent (Appendix 2.1.4); Total ash: not more than 5 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 1percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 12 percent (Appendix 2.1.8); Water-soluble extractive: not less than 24 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Methionine, cysteine, 4-(alpha-L-rhamnopyranosyloxy)
benzylglucosinolate, Moringine, benzylglucosinolate, niazimicinniazirin
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
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PROPERTIES & ACTIONS: Muwallid-i-Manī (Spermatogenic), Muqawwī-i-Bas̟ ar (Vision
strengthening), Dafi‘-i-Dhayābīṭus (Antidiabetic), Muh̟allil-i-Waram (Anti inflammatory),
Musaffī-i-Khūn (Blood purifier)
IMPORTANT FORMULATION: Roghan-i-Awraq

THERAPEUTIC USES: Qillat al-Manī (Oliogospermia), Amrāḍ-i-‘Ayn (Eye disease),
Dhayābīṭus (Diabetes mellitus), Baraṣ (Vitiligo), Bahaq (Pitryasis), Qūbā (Ringworm)
DOSE: 1g of the drug in powder form.
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SHEESHAM
(Dalbergia sissoo Roxb.-Stem Bark)
Sheesham consists of dried stem bark of Dalbergia sissoo Roxb. (Fam. Fabaceae); a
medium sized, deciduous tree, found in Western Himalayas upto 1220 m altitude and from
Sikkim to upper Assam and extensively planted throughout India.
Classical synonyms of source plant: Shisham
Regional and other names:
Bengali: Shishu; English: Sissoo, South Indian Redwood; Gujarati: Sisam; Hindi: Seesam;
Kannad: Bindi, Eragundimavu; Malayalam: Irupoola; Marathi: Shisav, Sisu; Oriya:
Sinsapa, Sisu; Persian: Shisham; Punjabi: Sheesham; Sanskrit: áyama, Karsana Sara;
Tamil: Irupoolai; Telugu: Irugudu, Sissoo, Virugudu; Urdu: Sheesham.
Description:
Macroscopic: Bark 3-5 cm long, curved or flat, fibrous cut pieces; external surface rough with
shallow, broad longitudinal fissures, exfoliating in irregular, woody strips and scales; paleyellow to dark reddish-brown; fracture fibrous.
Microscopic: Mature stem bark consists of 6-25 or more rows of rectangular, thin-walled,
radially arranged cork cells, a few outer layers exfoliating; secondary cortex wide consisting
of round or oval, thin-walled, parenchymatous cells, a number of groups of sclerenchymatous
cells found scattered throughout secondary cortex, a few cortical cells contain prismatic
crystals of calcium oxalate; secondary phloem very wide consisting of usual elements of thinwalled cells and tangential strips of phloem fibres; collapsed, thin-walled, parenchymatous
cells present in tangential strips throughout the secondary phloem; most of phloem fibres and
parenchyma cells contain prismatic crystals of calcium oxalate; phloem rays short, uni to
triseriate, consisting of radially elongated, thin-walled, parenchymatous cells.
Powder: Light brown; cork cells in surface view; thin walled cortical parenchyma cells;
abundant prismatic crystals of calcium oxalate present in the cortical parenchyma cells upto
35µ; fibres lignified with tapering ends, broad lumen of length upto 1500µ and breadth upto
35µ; crystal fibres upto 35µ wide contain prismatic crystals of calcium oxalate upto 30µ; xylem
parenchyma cells; ray parenchyma cells.
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Fig. 1. Sheesham - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 7 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (7.6 : 2.4 :
0.01). Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Sheesham (Stem bark) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).
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UV 254nm

UV 366 nm After derivatization
Fig.2: TLC fingerprints of Sheesham (Dalbergia sissoo Roxb. Stem bark)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (8.5 : 1.5 :
0.01).Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Sheesham (Stem bark)under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254nm
UV 366 nm After derivatization
Fig.3: TLC fingerprints of Sheesham (Dalbergia sissoo Roxb. Stem bark)

Physico-chemical parameters:
Foreign matter: Not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
than 9 percent (Appendix 2.1.4); Total ash: not more than 14 percent (Appendix 2.1.5); Acid
insoluble ash: not more than 2 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less
than 5 percent (Appendix 2.1.8); Water-soluble extractive: not less than 7 percent (Appendix
2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Dalberginone, Dalbergin,
Phenylchromene, Dalbergichromene and Isotectorigenin
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
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Methyldalbergin,

4-

PROPERTIES & ACTIONS: Mus̟ affī-i-Dam (Blood purifier), Mudirr-i-Bawl (Diuretic),
Musqiṭ-i-Ḥaml (Abortive), Muhazzil (Defattening), Qātil-i-Dīdān-i-Shikam (Vermicidal)
IMPORTANT FORMULATIONS: ‘Arq-i-Chobchīnī Manshi, Sharbat-i-Chobchīnī,
Sharbat-i-Ushba, ‘Arq-i-Mā’ al-Jubn, ‘Arq-i-Murakkab Musaffī Khūn Ba Nuskha Kalān
THERAPEUTIC USES: Amrāḍ-i-Jild (Skin diseases), Ātshak (Syphilis), Judhām (Leprosy),
Baraṣ (Vitiligo), Dīdān al-Mi‘da (Worm infestation)
DOSE: 5-7 g of the drug in powder form
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SŪRANJĀN
(Colchicum luteum Baker.-Dried Corms)
Sūranjān (Indian Colchicum) consists of the dried corms of Colchicum luteum Baker.
(Fam. Liliaceae); an annual perennial plant distributed in Western temperate Himalayas
extending from Murree Hills (Pakistan) to Kashmir and Chamba upto 3000m and also found
in Afghanistan and Turkey.
Classical synonyms of source plant: Sūranjān
Regional and other names:
Arabic: Sūranjān; English:Colchicum, Golden collyrium, Meadow Saffron; Hindi: Hirantutiya,
Suranjan; Kannad: Kaadige gida; Kashmiri: Virkim-posh; Persian: Sūranjān; Sanskrit:Hiranyatuttha, Tutham, Tuthanjana; Tamil: Curinacanmiciri, curincan;Urdu:Sūranjān;
Description:
Macroscopic: Corms pale yellow to deep brown, horny, upto 5cm long and 2.5cm broad,
conical, ovoid or elongated with a tapering apex on one side and a prominent groove on other
side, the apex of the corm is marked by a dark depression representing the position of the
flowering shoot and at the bottom a prominent scar present, marking the point of attachment
with the parent corm and numerous small root scars, the surface is marked by a indefinite and
irregular longitudinal striations; taste bitter and odourless.
Microscopic: T.S. of corm sub-rectangular to reniform, a shallow depression in the region of
groove in outline; epidermis consisting of large polygonal elongated tabular cells; cortex wide
consisting of thin walled, circular to polygonal parenchyma cells densely filled with abundant
starch grains; vascular bundles small and scattered; starch grains simple, round or more usually
compound with 2 to 3 and sometimes 4 components, each component muller shaped with one
or two flat facets, individual grains 8 to 24 to 32μ in diameter; the hilum either a point or a two
to three radiate splits.
Powder: Powder light or pale cream; taste bitter; shows parenchyma cells from the cortex
filled with abundant starch grains; starch grains simple, round or more usually compound with
2 to 3 and sometimes 4 components, each componentmuller shaped with one or two flat facets,
individual starch grains 8 to 24 to 32μ in diameter, the hilum (stellate hilum) either a point or
a two to three radiate splits; spiral and annular vessels upto 40μ.
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Fig. 1. Sūranjān - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system:toluene : ethyl acetate : formic acid (8.5 : 1.5 :
0.1). Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with
vanillin-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Sūranjān (corms) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).
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UV 254nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Sūranjān (Colchicum luteum Baker. corms)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (7.6 : 2.4 :
0.1). Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with
vanillin-sulphuric acid reagentand heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Sūranjān (corms) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.3).
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UV 254nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Sūranjān (Colchicum luteum Baker. corms)

Physico-chemical parameters:
Foreign matter: Nil (Appendix 2.1.3); Loss on drying (at 105°C); not more than 8 percent
(Appendix 2.1.4); Total ash: not more than 2 percent (Appendix 2.1.5); Acid insoluble ash:
not more than 0.10 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 15
percent (Appendix 2.1.8); Water-soluble extractive: not less than 35 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Colchicine, luteidine, luteicine, luteine, collutine N-oxide
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
PROPERTIES & ACTIONS: Mufattih̟ Sudad (Deobstruent), Muh̟allil (Resolvent), Muh̟allili-Waram (Anti inflammatory) Musakkin (Sedative), Mukhrij-i-Balgham (Phlegmagogue),
Mushil (Purgative), Qābid̟ (Constipative)
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IMPORTANT FORMULATIONS: Ḥabb-i-Sūranjān, Ma‘jūn-i-Sūranjān, Roghan-i-Waja‘
al-Mafāṣil
THERAPEUTIC USES: ‘Irq al-Nasā (Sciatica), Bawāsīr (Piles), Niqris (Gout), Waja‘ alMafāṣil (Polyarthritis)
DOSE: 2 – 3g of the drug in powder form
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TABĀSHĪR
(Bambusa bambos (L.) Voss -Dried exudate)
Tabāshīr consists of dried exudate or the silicaceous inner part (organic stone) found in
the nodes of Bamboo plants of Bambusa bambos (L.) Voss (Fam. Poaceae); Bamboo is an
exotic weed which grows very quickly, sometimes over 20 cm / day to a height of 10m.
Tabāshīr often called Bamboo-Manna or Bamboo silica.
Classical synonyms of source plant: Banslochan
Regional and other names:
Arabic: Tabāshīr (concretion), Qasab (bamboo); Assamese: Bnab; Bengali: Banslochan;
English: Bamboo; Gujarati:Wans, Kapura, Gemeiner Bambos; Hindi: Bans; Malayalam:
Moongil; Marathi: Mandgay; Persian: Tabāshīr; Punjabi: Magar; Sanskrit: Vamnsa,
Tavakshiri; Tamil: Moongil; Telugu: Bonga, Vedurubeeam, Vederuppu, Veduru; Urdu:
Tabāshīr, Banslochan
Description:
Macroscopic: White in colour, small to big crystals in shape, brittle, shiny, tasteless and
agreeable odour.
Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 1 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (9 : 1 : 0.4).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Tabāshīr consists (Dried exudate) under the same conditions, with
respect to the position and fluorescence/colour of the bands (Fig.2).
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UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Tabāshīr consists (Bambusa bambos (L.) Dried exudate)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 1 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (9 : 1 : 0.4).
Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid
reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Tabāshīr consists (Dried exudate) under the same conditions, with
respect to the position and fluorescence/colour of the bands (Fig.3).
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UV 366 nm After derivatization
Fig.3: TLC fingerprints of Tabāshīr consists (Bambusa bambos (L.) Dried exudate)

Physico-chemical parameters:
Foreign matter: Nil (Appendix 2.1.3); Loss on drying (at 105°C); not more than 12percent
(Appendix 2.1.4); Total ash: not more than 86percent (Appendix 2.1.5); Acid insoluble ash:
not more than 82percent (Appendix 2.1.7); Alcohol-soluble extractive: not less than 0.5percent
(Appendix 2.1.8); Water-soluble extractive: not less than 1.5 percent (Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Silica, Sodium, Potassium, Calcium, Magnesium, Iron,
Choline, Betaine.
TEMPERAMENT: Bārīd (Cold) and Yābis (Dry)
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PROPERTIES & ACTIONS: Mufarriḥ-i-Qalb (Exhilarant), Muqawwī-i-Jigar (Liver tonic),
Qabiḍ (Constipative), Mubarrid (Frigorific), Dāfi‘-i-Ḥummā (Antipyretic)
IMPORTANT FORMULATIONS: Ma‘jūn Muqawwī-i-Rahim, Qurs-i-Tabāshīr Kāfūrī,
Qurs-i-Kāfūr, Qurs-i-Tabāshīr, Khamīra-i-Sadaf, Khamīra-i-Zahar Mohra, LabūbMuqawwīi-Bah, Mufarrih Azam, Ma‘jūn-i-Hamal ‘Ambarī ‘Alvī Khānī, Jawārish Kāfūr.
THERAPEUTIC USES: Ḍu‘f al-Qalb (Cardiacasthenia), Ḍu‘f al-Kabid (Hepatic
insufficiency), Ishāl (Diarrhoea), Sayalān al-Raḥim (Leucorrhoea), Khafaqān (Palpitation),
Jarayān (Spermatorrhoea), Ḥummā (Pyrexia)
DOSE: 1-3 g of the drug in powder form.
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SHAKH-I-THUHAR
(Euphorbia neriifolia L. -Stem)
Shakh-i-Thuhar consists of stem of Euphorbia neriifolia L. (Fam. Euphorbiaceae): a
large branched, erect, glabrous, succulent, xerophytic shrub occurring wild on rocky ground
throughout Central India and extensively grown as a hedge plant.
Classical synonyms of source plant: Zaqqūm
Regional and other names:
Arabic : Zaqqūm; Bengali: Manasasij; English: Milkhedge Plant; Gujarati: Kantalo; Hindi:
Thuar, Sehunda; Kannad: Muru Kanina Kaffi; Malayalam: Kalli, Kaikalli; Marathi: Nivadung;
Oriya:Thor, Kantalothor; Punjabi: Thohar; Sanskrit: Snoohi, Vajra, Snuk; Tamil: Elaikalli,
PerumbuKalli; Telugu: Kadajemudu; Urdu: Thuhar
Description:
Macroscopic: Stem green, cylindrical, showing spiral ridge portion only; dried stem tough
with pairs of sharp stipular thorns; with hollow space in centre containing white reticulate mass;
taste acrid.
Microscopic: Transverse section shows a single layered epidermis composed of squarish, thinwalled parenchymatous cells, followed by a thick zone of cortex, differentiated into two parts,
outer of thin- walled, rectangular, oval and oblong parenchymatous cells of about 20 layers
depth, inner wider zone consisting of about 30-40 layers of thin-walled, oblong or ovoid,
elongated parenchymatous cells, having a number of rounded and oval latex cells, some contain
dark yellowish latex. The number of latex cells gradually reduce towards outer side; below
cortex, about 10 layers of phloem present, containing group of fibres towards cortex; xylem
consists of vessels, tracheids, fibres and xylem parenchyma; pith consists of thin-walled,
rounded or oval parenchymatous cells; starch and calcium oxalate crystals absent.
Powder: Cream yellow; under microscope shows, vessels, fibres and cortical cells; starch
and calcium oxalate crystals absent.

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract up to 5 ml and use as test
solution. Procedure: Apply 10 µl of the test solution on a TLC plate as a 10 mm band. Develop
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the plate to a distance of 8 cm using solvent system:toluene: ethyl acetate (9:1).Air dry the
plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid reagent
and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Thuhar (Stem) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.1).

UV 366 nm After derivatization
Fig.1: TLC fingerprints of Shakh-i-Thuhar (Euphorbia neriifolia L. Stem)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract up to 5 ml and use as test
solution. Procedure: Apply 10 µl of the test solution on a TLC plate as a 10 mm band. Develop
the plate to a distance of 8 cm using solvent system: toluene: ethyl acetate (9:1). Air dry the
plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric acid reagent
and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Thuhar (Stem) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.2).
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UV 366 nm After derivatization
Fig.2: TLC fingerprints of Shakh-i-Thuhar (Euphorbia neriifolia L. Stem)

Physico-chemical parameters:
Foreign matter: not more than 2percent (Appendix 2.1.3); Loss on drying (at 105°C); not more
than 4 percent (Appendix 2.1.4); Total ash: not more than 8 percent (Appendix 2.1.5); Acid
insoluble ash: not more than 1 percent (Appendix 2.1.7); Alcohol-soluble extractive: not less
than 5 percent (Appendix 2.1.8); Water-soluble extractive: not less than 15 percent (Appendix
2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Resin, gum, sugar, tannins, flavonoids, alkaloids,
triterpenoidal, saponins
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
PROPERTIES & ACTIONS: Muh̟allil (Resolvent), Mushil (Purgative)
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IMPORTANT FORMULATIONS: Roghan-i-Awraq, Roghan-i-Chahārbarg,
Haftbarg, Jauhar-i-Kibrid Qawi

Roghan-i-

THERAPEUTIC USES: Waja‘ al-Mafāṣil (Polyarthritis), ‘Irq al-Nasā (Sciatica), Fālij
(Hemiplegia), Laqwa (Facial palsy)
DOSE: 1 g of the drug in powder form
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UST̟ŪKHŪDŪS
(Lavandula stoechas L. -Inflorescence)
Ust̟ ūkhūdūs consists of dried inflorescence of Lavandula stoechas L. (Fam.Lamiaceae);
an evergreen perennial shrub, native of Arabic and Mediterranean coasts to Asia Minor.
Classical synonyms of source plant: Ustukhuddus
Regional and other names:
Arabic: Ust̟ ūkhūdūs; Bengali: Tantana; English: Arabian or French Lavender; Gujarati:
Lavendara-na-phula; Hindi: Dharu, Alaphajana Dharu; Marathi: Alphajan; Persian: Jaroob-eDimāgh; Urdu: Ustukhuddus
Description:
Macroscopic: The flowers pinkish purple (lavender colour) produced on spikes at the top of
slender leafless stems, long sterile bracts are in top of the spike. Spikes (2.5 – 3.5cm long) with
peduncles more than twice the length (2 – 6 cm) with more than 10 individual flowers;
peduncles quadrangular and greyish brown in colour; groups of flowers borne in the axils of
bract and forming dense whorls; flowers - complete, perfect ; bract – leafy bracts with
prominent veins 6.5 – 8.5mm in length and 6 – 7mm breadth, rust coloured when dry; pedicel
–1.0-1.5mm length; calyx – tubular, ovoid, ribbed, 4 – 7mm length, bluish grey, stellate
tomentosa outside with 13 longitudinal ribs, upper lib large entire and lower rib toothed;
corolla – pinkish purple, 10 – 12mm length, sub-glabrous, much crumpled, fused into a tube
with two large upper libs and three small lower libs ; androecium – stamens 4, didynamous,
inserted about the middle of the tube with short filaments; gynoecium – superior, bicarpellary,
syncarpous, locules 4 (false septum), with a single style, shortly bifid at the top with blunt
stigma.
Microscopic:
Peduncle: T.S. of Peduncle shows quadrangular; epidermis consisting of a single layer of
parenchyma cells with cuticle; the surface of the epidermis densely covered with various kinds
mostly tufted branched multicellular or stellate trichomes, characteristic short stalked
glandular trichomes with unicellular stalk and 2 - 8 celled head or capsule; hypodermis
consisting of few layers of collenchyma and chlorenchyma; collenchyma present below the
lobes and rest of the region consisting of chlorenchyma cells; vascular structure consisting of
four prominent collateral vascular bundles (below each lobes) with xylem towards inside and
phloem towards outside characteristic crescent shaped sclerenchyma bundle sheath present
above the phloem; large zone of pith consisting of mostly round parenchyma cells.
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Bract: T.S. of Bract shows epidermis consisting of a single layer of thick walled wavy cells
on the upper side and thin walled cells on the lower side; various kinds of trichomes present in
the lower epidermis such as branched multicellular trichomes; vascular tissue present in the
centre; thick walled sclerenchyma bundle sheath present; mesophyll region consisting of
polygonal parenchyma cells,
Pedicel: T.S. of Pedicel shows epidermis consisting of a single layer of parenchyma cells with
cuticle; the surface of the epidermis densely covered with various kinds multicellular or stellate
trichomes and glandular trichomes; cortex consisting of few layers of parenchyma cells;
vascular bundle present, xylem towards inside and phloem towards outside; sclerenchyma
bundle sheath surrounds the vascular bundle; pith in the centre consisting of mostly round
parenchyma cells.
Calyx: T.S. of Calyx shows epidermis consisting of a single layer of parenchyma cells with
thick cuticle on the upper side and single layer of parenchyma cells on the lower side; various
kinds of trichomes such as glandular trichomes and tufted branched multicellular trichomes
present in both upper and lower epidermis; vascular tissue present in the centre; thick walled
sclerenchyma bundle sheath present; mesophyll region consisting of polygonal parenchyma
cells.
Corolla: T. S. of Corolla shows epidermis consisting of a single layer of parenchyma cells with
thick cuticle on both the upper and lower side, various kinds of trichomes such as unicellular
covering trichomes and tufted branched multicellular trichomes present in both upper and
lower epidermis; vascular tissue present in the center with a few sclerenchyma cells; mesophyll
region consisting of 2 - 4 layers of parenchyma cells.
Powder: Dull brown, fragrant odor, an aromatic, bitterish taste; pollen grains small spherical
to ellipsoidal upto 45µ with six furrows of six germ pores (hexacolpate), line of pits radiating
from the pores; wavy epidermal cells in surface view; very few stomata present; unicellular
covering trichomes, branched or tufted multicellular covering trichomes and short stalked
glandular trichomes with unicellular stalk and 2 - 8 celled head or capsule; short or medium
sized sclerenchyma fibres with simple pits; thick walled parenchyma cells or sclereids and
vessels with spiral thickening.
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Fig. 1. Ust̟ ūkhūdūs- Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.4 : 2.6 :
0.01).Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
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The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Ust̟ ūkhūdūs (inflorescence) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.2).

UV 254 nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Ust̟ ūkhūdūs (Lavandula stoechas L inflorescence)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 8 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene : ethyl acetate : formic acid (7.6 : 2.4 :
0.1).Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Ust̟ ūkhūdūs (inflorescence) under the same conditions, with respect to
the position and fluorescence/colour of the bands (Fig.3).
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UV 254 nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Ust̟ ūkhūdūs (Lavandula stoechas L inflorescence)

Physico-chemical parameters:
Foreign matter: not more than 1 percent (Appendix 2.1.3); Loss on drying (at 105°C): not
more than 11 percent (Appendix 2.1.4); Total ash: not more than 8 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 2 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 8 percent (Appendix 2.1.8); Water-soluble extractive: not less than 19 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Linalool,
linalyl acetate,
lavandulyleacetate,αterpineol,terpinene-4-ol, lavandulol, (E)-β-ocimene, (Z)-β-ocimene cineole, menthone,
carvacrol, thymol,(-) alphapinene, (+)-alphapinene and 1,8-cineole
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
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PROPERTIES & ACTIONS: Muh̟allil (Resolvent), Mulat̟ t̟ if (Demulcent), Muqawwī
(Tonic), Munaqqi (Cleanser), Muqawwī-i-A‘ṣāb (Nervine tonic), Munḍij-i-Balgham
(Concoctive of phlegm), Munḍij-i-Sawdā’ (Concoctive of black bile), Muqawwī-i-Dimāgh
(Brain tonic), Muqawwi-i-A‘ṣāb (Nervine tonic), Munaffith-i-Balgham (Phlegm expectorant).

IMPORTANT FORMULATIONS: Itrīfal Ust̟ ūkhūdūs, Ma‘jūn-i-Najāh, Khamīra-iGāozabān ‘Ambarī Jadwār ‘Ūd Salībwāla, Sharbat-i-Ust̟ ūkhūdūs, Itrīfal Mundī
THERAPEUTIC USES: Fālij (Hemiplegia), Laqwa, (Facial palsy), Ra‘sha (Tremor), Iltihābi-Tajāwīf al-Anf (Sinusitis), Nazla Muzmin (Chronic catarrh), Ḍu‘f al-A‘ṣāb (Neurasthenia),
Mālankhūliyā (Melancholia), Ṣar‘ (Epilepsy), Qūlanj (Colic), Ṣudā‘ Muzmin (Chronic
headache)
DOSE: 5 -7 g of the drug in powder form.
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UTANGAN
(Blepharis persica - Seed)
Utangan consists of dried mature seeds of Blepharis persica (Burm. f.) O. Kuntze. Syn.
B. edulis Pers. (Fam. Acanthaceae), a shrub, occurring in Punjab.
Classical synonyms of source plant: Barzrul Aareez, Tukhm-e-Anjra
Regional and other names:
Arabic: Barzrul aareez; Bengali: Ucchata; Gujarati: Utingun, Chopunivel; Hindi: Utangan;
Kannad: Utangana; Malayalam: Utigana, Utungana; Marathi: Utangan; Oriya:
Utingana;
Persian: Tukhm-e-Anjra; Punjabi: Uttangan; Sanskrit: Uttingana; Tamil: Uttanjana; Telugu:
Uttangan; Urdu: Utangan
Description:
Macroscopic: Seed occurs as entire or broken, 0.4 to 0.6 cm long, 0.3 to 0.4 cm broad; heart
shaped, rough due to network of coarse hairs; cream to light yellow, flat; when soaked in water,
hairs swell and produce viscid mucilage; mucilagenous on chewing.
Microscopic: Transverse section shows 4 to 6 layers of tangentially elongated, hyaline, thinwalled, parenchymatous seed coat, multicellular, multiseriate columnar, elongated hairs with
twisted tips present towards outer side of the seed coat; embryo having two cotyledons with
upper and lower epidermis; upper epidermis followed by 4 to 5 layers of oval to polygonal,
thin-walled, parenchymatous cells and 2 or 3 layers more or less radially to elongated, thinwalled parenchymatous cells respectively; beneath this a single layer of palisade-like cells
present; lower epidermis covered with thick cuticle and consisting of rounded, isodiametric
cells that are larger than those of the upper epidermis.
Powder: Yellowish brown; epidermal cells in surface view; epidermal cells with multicellular,
multiseriate trichomes in surface view upto 1500µ; thick walled sclereids in surface view with
wavy margins; palisade like cotyledonary parenchyma cells upto 80µ; cotyledonary
parenchyma cells with polygonal, rectangular to squarish parenchyma cells; spiral vessels upto
35µ.
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Fig. 1. Utangan - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (8.4 : 1.6 :
0.1) Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin-sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Utangan (Seeds) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.2).
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UV 254nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Utangan (Blepharis persica Seed)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min.Filter, concentrate the extract and use as test solution.
Procedure: Apply 7 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate: formic acid (7.6: 2.4: 0.1).
Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with vanillinsulphuric acid reagent and heat at temperature of 105-110°till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Utangan (Seeds) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254nm UV 366 nm After derivatization
Fig.3: TLC fingerprints of Utangan (Blepharis persica Seed)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 5 percent (Appendix 2.1.4); Total ash: not more than 7 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 1.5percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 16 percent (Appendix 2.1.8); Water-soluble extractive: not less than 23 percent
(Appendix 2.1.9).
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Saponin, tannins, flavonoids and glycoside (blepharin)
TEMPERAMENT: Mu‘tadil
PROPERTIES & ACTIONS: Muqawwī-i-Bāh, (Aphrodisiac) Mumsik-i-Manī, (Semen
Retentive), Muqawwī-i-Kulya (Renal tonic), Mughalliz-i-Manī(Inspissant to Semen)
IMPORTANT FORMULATIONS: Jawārish Zar‘ūnī ‘Ambarī, Labūb Bārid, Labūb
Muqawwī-i-Bāh, Ḥabb-i-Nishāt Jadīd, Ma‘jūn Panbadāna, Muqawwī-i-Mumsik
THERAPEUTIC USES: Jarayān (Spermatorrhoea), Riqqat-i-Manī(Attenuated Seman),
Sur‘at-i-Inzāl (Premature ejaculation), Ḍu‘f al-Kulya (Renal insufficiency)
DOSE: 3-5 g of the drug in powder form.
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UTRAJ
(Citrus limon (L.) Burm. f. -Fruit)
Utraj consists of fresh fruit of Citrus limon (L.) Burm. f. Syn. C. medica var. limonum
(Fam: Rutaceae); a straggling bush or small tree, 3 to 4 m high with thorny branches, cultivated
in many parts of the country in orchards.
Classical synonyms of source plant: Turanj
Regional and other names:
Arabic: Utraj; Bengali: Patinebu, Kagghinebu, Baranebu; English: Lemon; Gujarati: Limbu;
Hindi: Nimbu, Bara Nimbu, Pakari Nimbu; Kannad: Nimbe, Lime hannu, Nimbehannu;
Malayalam: Cherunakaram, Vadukappulinarakam; Marathi: Nimbu; Persian: Turanj; Punjabi:
Nimbu; Sanskrit: Jamb¢ra, M¡haNimbu; Tamil: Elumichai, Elumichangai, Elumicchai,
Cherunaranka; Telugu: Pedda Nimma, Jambira, Nimmu, Bijapuram; Urdu: Utraj
Description:
Macroscopic: Fruit a berry, hesperidium, yellow when ripe, ovoid or globose, 5 to 10 cm long;
external surface even or rugged showing openings of oil glands; usually with 9 mammillate
extremity and thin rind; transversely cut surface shows thin rind and an inwardly grown
endocarp forming 10 to 12 segments, each containing 2 or 3 seeds with pulp formed by
succulent hairs; juice acidic.
Microscopic: T. S. of fruit peel shows epicarp consisting of single layer of small polygonal
tabular epidermal cells with sunken circular stomata; hypodermis consisting of 3 to 4
rows of small thick walled polygonal parenchyma cells; numerous crystals present in the
epicarp region; underneath the hypodermis is the mesocarp region; meocarp consisting
of few layers of large thin walled elongated parenchyma cells; numerous schizolysigenous
oil glands present in this region which opens to the outer surface by a small projections;
scattered vascular tissue present in the mesocarp.
Powder: Grey; epidermal cells with small thick walled polygonal parenchyma cells; epidermal
parenchyma cells in surface view with numerous hesperidin crystals; thick walled large
tangentially elongated parenchyma cells from the mesocarp; few hesperdin crystals in the
mesocarpic parenchyma cells; oil glands in surface view with oil globules; spiral vessels upto
25μ.
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Fig. 1. Utraj - Powder Microscopy

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 6 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system: toluene: ethyl acetate (7.8:2.2:0.1). Air dry the
plate and examine under UV 254nm and UV 366 nm. Spray the plate with vanillin -sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Utraj (Fruit) under the same conditions, with respect to the position
and fluorescence/colour of the bands (Fig.2).

UV 254nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Utraj (Citrus limon (L.) fruit)

Thin Layer Chromatography of Alcohol Extract:
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Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 0.5 µl of the test solution on a TLC plate as a 8 mm band. Develop the
plate to a distance of 8 cm using solvent system:toluene: ethyl acetate: formic acid (7.8 : 2.2
: 0.1).Air dry the plate and examine under UV 366 nm. Spray the plate with vanillin -sulphuric
acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Utraj (Fruit)under the same conditions, with respect to the position and
fluorescence/colour of the bands (Fig.3).

UV 254 nm UV 366nm After derivatization
Fig.3: TLC fingerprints of Utraj (Citrus limon (L.) fruit)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 20 percent (Appendix 2.1.4); Total ash: not more than 7 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 2 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 4 percent (Appendix 2.1.8); Water-soluble extractive: not less than 10 percent
(Appendix 2.1.9); Volatile oil :not less than 2 percent (Appendix 2.2.13)
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
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STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Essential oil and fixed oil
TEMPERAMENT: Barid (Cold) and Raṭab (Moist)
PROPERTIES & ACTIONS: Muqawwī-i-Qalb (Heart strengthening), Mubarrid (Frigorific),
Mushtahī, (Appetizer) Musakkin-i-‘Aṭash,Qabiḍ (Constipative).
IMPORTANT FORMULATIONS: Jawārish Tamar Hindī, Mufarrih Musvi, Mufarrih
Azam, Jawārish-i-Āmla Sāda, Jawārish-i-Anārayn, Jawārish-i-Tabāshīr
THERAPEUTIC USES: Khafaqān (Palpitation) Ishāl Ṣafrāwī (Bilious diarrhoea), Qay’
Ṣafrāwī (Bilious Vomiting), Yarqān (Jaundice), Ḍu‘f al-Mi‘da (Gastric debility).
DOSE:3-5 g of the drug in powder form.
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ZARAMBĀD
(Curcuma zedoaria (christm.)Rosc.-Rhizome)
Zarambād consists of dried pieces of rhizome of Curcuma zedoaria (christm.)Rosc.
(Fam. Zingiberaceae), a large perennial herb with underground tuberous root-stock, growing
wildly in eastern Himalayas and in moist deciduous forests of the Central region of Karnataka;
also cultivated throughout the country.
Classical synonyms of source plant: Arq -al- Kāfūr, Kasroor
Regional and other names:
Arabic: ‘Arq -al- Kāfūr; Assamese: Katuri; Bengali: Sali, Ekangi, Sari, Kachura; English:
Zedoary; Gujarati: Kachuro, Shatakachuro; Hindi: Kapūr kachri, Narkachoor; Kannad:
Kachora; Malayalam: Kachalam; Marathi: Kachora;
Oriya: Kachoramu, Gandha Sunthi, KarchuraPadamKizhangu; Persian: Kasroor; Punjabi:
Kachur; Sanskrit: Kaccura, Dravida; Tamil: Kichili, Kizhangu, Kitchiliki Zhangu; Telugu:
Kachoramu, Kichili Gadda; Urdu: Zarambād
Description:
Macroscopic: Drug occurs as whole or longitudinally and tangentially cut pieces; the whole
drug 2 to 6 cm long, cylindrical; transversely cut pieces 2 to 3.5 cm in diameter, surface rough
due to longitudinal wrinkles and occasional protuberances; nodes and internodes distinct, a few
pieces bear thin root and root scars at places; colour externally greyish-buff and internally
cream; odour camphoraceous; taste slightly bitter.
Microscopic: Transverse section shows a thin zone of cork composed of 4 to 7 layers of thinwalled, tangentially elongated, rectangular cells, sometimes epidermis intact with cork having
uniseriate covering trichomes; ground tissue consist of thin-walled, circular, oval or polygonal,
parenchymatous cells, mostly filled with simple starch grains but some cells also contain
yellow oleo-resin; steler region demarked from cortex by somewhat collapsed cells of
endodermis and consists of rounded and oval to polygonal cells mostly filled with starch grains
but some having yellow masses of oleo-resin; vascular bundles closed and collateral,
distributed throughout cortical and steler region, consisting of a few xylem and phloem
elements; vascular bundles found in the form of a ring in the cortical region and in the stellar
region, just below endodermis. Most of the vascular bundles in rest of the steler region smaller
in size and scattered; number of vessels in each bundle varies from 2 to 10, bundle with single
vessels being very rare; starch grains round to oval, a few with slight projection at one end
striations distinct, numerous; hilum cleft, in distinct at the narrow end, 20 to 70 μ in length and
15 to 35 μ in width.
195

Powder: Yellowish grey; cork cells in surface view; parenchyma thin-walled, circular, oval or
polygonal, parenchyma cells filled with abundant simple starch grains, some cells filled
yellowish oleo resin; starch grains simple round to oval, a few with slight projection at one
endand size upto 70μ.

Fig. 1. Zarambād - Powder Microscopy

196

Identification:
Thin Layer Chromatography of Chloroform Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of chloroform for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system:toluene: ethyl acetate: formic acid (8.8: 1.2: 0.1).
Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with vanillin
-sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Zarambād (rhizome) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.2).

UV 254nm UV 366 nm After derivatization
Fig.2: TLC fingerprints of Zarambād (Curcuma zedoaria rhizome)

Thin Layer Chromatography of Alcohol Extract:
Carry out Thin-layer chromatography on a pre-coated silica gel 60F 254 plate (Appendix 3.5).
Test Solution: Prepare the extract from 2 g of coarsely powdered plant material by refluxing
with 20 ml of ethanol for 30 min. Filter, concentrate the extract and use as test solution.
Procedure: Apply 10 µl of the test solution on a TLC plate as a 8 mm band. Develop the plate
to a distance of 8 cm using solvent system:toluene: ethyl acetate: formic acid (8.4 : 1.6 :
0.01).Air dry the plate and examine under UV 254nm and UV 366 nm. Spray the plate with
vanillin -sulphuric acid reagent and heat at temperature of 105-110° till the bands appear.
The chromatographic profile of the test solution is similar to that of the reference solution,
prepared with the BRS Zarambād (rhizome) under the same conditions, with respect to the
position and fluorescence/colour of the bands (Fig.3).
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UV 254nm
UV 366 nm After derivatization
Fig.3: TLC fingerprints of Zarambād (Curcuma zedoaria rhizome)

Physico-chemical parameters:
Foreign matter: not more than 2 percent (Appendix 2.1.3); Loss on drying (at 105°C); not
more than 8 percent (Appendix 2.1.4); Total ash: not more than 7 percent (Appendix 2.1.5);
Acid insoluble ash: not more than 2 percent (Appendix 2.1.7); Alcohol-soluble extractive: not
less than 4 percent (Appendix 2.1.8); Water-soluble extractive: not less than 10 percent
(Appendix 2.1.9); Volatile oil: not less than 2 percent (Appendix 2.2.13)
Other requirements:
Heavy metals: Complies with the prescribed limits (Appendix 3.1); Microbial contamination:
Complies with the prescribed limits (Appendix 3.2); Pesticide residues: Complies with the
prescribed limits (Appendix 3.3); Aflatoxins: Complies with the prescribed limits (Appendix
3.4).
STORAGE: Store in well closed container protected from heat, light, moisture and against
attack by insects and rodents.
LABELLING: The label states the official name, followed by the Latin binominal name and
the part of the plant contained in the article.
CHEMICAL CONSTITUENTS: Essential oil and fixed oil camphor, isobornyl alcohol,
borneol, furanodiene, furanodienone, 1,8-cineole, camphene, β-pinene, nonanon and
germacrene- D
TEMPERAMENT: Ḥārr (Hot) and Yābis (Dry)
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PROPERTIES & ACTIONS: Muqawwī-i-Qalb-o-Dimāgh-o-Mi‘da (Cardiac, brain tonic &
stomachic), Mufattih̟ Sudad (Deobstruent), Mudirr-i-Ḥayḍ Bawl (Diuretic & Emmenagogue),
Hāḍim (Digestive), Muqawwī-i-Bāh (Aphrodisiac), Munaffith-i-Balgham (Phlegm
expectorant), Kāsir-i-Riyāh̟ (Carminative).
IMPORTANT FORMULATIONS: Jawārish Zanjabīl, Safūf-i-Chutki, Ma‘jūn Nashāra-i ‘Āj
Wālī, Roghan-i-Surkh, Mufarrih Yaqutī, Ma‘jūn Chob Chīnī, Mufarrih Sheikh ur Rais, Ma‘jūn
Marawahul Arwah, Mufarrih Mu’ tadil, Ḥabb Kabid Nawshādari, Roghan-i-Āmla Sāda.
THERAPEUTIC USES: Ḍu‘f al-Dimāgh (Cerebrasthenia), Ḍu‘f al-Qalb (Weakness of
heart), Ḍu‘f al- Mi‘da (Gastric debility), Ḍu‘f al-Bāh (Sexual debility), Su‘āl (Cough), Zaḥīr
al-Aṭfāl (Infantile dysentery), Ishāl (Diarrhoea)
DOSE: 1-3 g of the drug in powder form.
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