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Abstract

Present study deals with the pharmacognostic analysis of leaf of Cineraria maritima (L.) L. used for the treatment of cataract. Detailed organoleptic,  microscopical and physico-chemical studies of leaf, powder of leaf, alcoholic extract of leaf (referred to as Mother Tincture in Homoeopathy), succus prepared in the laboratory were done; HPTLC finger print studies of Mother Tincture, succus prepared in laboratory and market sample or finished product of succus were carried out. Data generated in the present study will be very helpful for the checking adulteration of this important drug.
Introduction
Cineraria maritima (L.) L. [Syn. Senecio bicolor cineraria (DC.) Chater.], commonly known as Dusty Miller, belongs to the Asteraceae family, is of high therapeutic value for the treatment of cataract.  It is a perennial shrub, up to 75 cm high, branching from the base, very white-woolly throughout, specially under the pinnatifid leaves which have oblong and obtuse segments; flowers are hermaphrodite, born on small radiating heads in small compact cymes; ray florets yellow, but the colour is eclipsed by the whole plant which appears whitish for wooly hairs even in the bloom. It prefers sandy, loamy or clay type of well-drained soil and can also tolerate draught; flowers in June to August, and the seeds ripe from July to September (figure-1). The plant contains pyrrolizidine alkaloids (1-methylpyrrolizidine series) which are highly toxic to the liver (Alekseev, et al., 1962).
Fresh juice of the leaves (known as succus in Homoeopathic system) is used in ophthalmic preparations, the medicine in the market is also prepared in such succus form (Homoeopathic Pharmacopoeia of India, 1971) which contains permitted preservative; when it is applied to the eyes it has a mildly irritating effect that increases blood flow to the area which helps to strengthen resistance and clears away infections (Alekseev, et al., 1962). One or two drops put into the eyes is said to be of use in removing cataracts and also in the treatment of conjunctivitis (Chevallier, 1996 and Polunin, 1969), in Homoeopathy it has been given high value for the treatment of cataract (Boericke, 1976 and Allen, 1976) as it has anti-cataract properties (Albal, et al.,1981).
Detailed pharmacognostic studies of crude drug, alcoholic extract of the leaf (referred to as Mother Tincture in Homoeopathy), succus of leaf prepared in laboratory, and finish product that is market sample of the medicine are not in record. Present study deals with all these findings to lay down pharmacognostic standard of this drug.
Materials and Methods
a) Organoleptic and Microscopical studies
Fresh leaves with petiole were collected locally from the herb garden of Homoeopathic Pharmacopoeia Laboratory, Ghaziabad, U.P. and Ooty, Tamil Nadu. Vertical sections of lamina and transection of petiole were cut with the help of sharp razor. The fine sections were double stained with safranin and light green and mounted in canada balsam. Organoleptic characters and histological data were studied as per methods described in Youngken (1948 & 1951) and Trease & Evans (1983). For powder microscopy dried powder of leaf was mounted in chloral hydrate S and warm over a low flame for a short time and studied as per Jackson & Snowdon (1968). Photomicrographs of anatomical details of section and powder were obtained through Motic digital microscope and camera lucida. 
b) Physico-chemical studies
The fluorescence characters and the physico-chemical characters were determined as per standard methods of Indian Pharmacopoeia (1996) and Homoeopathic Pharmacopoeia of India (1971).  
c) Preparation of alcoholic extract (Mother Tincture) and juice (Succus) 
Alcoholic extract (Mother Tincture) and juice (Succus) were prepared as per standard methods of Homoeopathic Pharmacopoeia of India (1971).
d) HPTLC study
Alcoholic extract or Mother Tincture, juice (succus) directly extracted from the leaves and market sample (all 25 ml) were basified them with ammonia (0.5 ml), extracted with chloroform, filtered through sodium sulphate, collected in beakers and concentrated. They were re-dissolved in chloroform prior to HPTLC analysis. 
A densitometric HPTLC analysis was carried out to develop characteristic fingerprint profile of alcoholic extract (Mother Tincture), succus and market sample for standardization purpose; 5 (ml sample solution of each of alcoholic extract (Mother Tincture), succus were applied on silica gel 60 F254 precoated (E-Merck, India) plate of uniform thickness of 0.2 mm using CAMAG Linomet-5 automated TLC applicator with the nitrogen pressure 4 kg/cm² from applicator syringe. Condition of work kept constant throughout the analysis. Following sample application bands were developed in a twin trough glass chamber that had been pre saturated with the mobile phase of chloroform : methanol (9:1v/v) till proper separation of bands up to 8 cm height. After development bands were scanned using CAMAG  TLC scanner 3.
Results and Observations
1. Organoleptic studies of crude drug
Leaf pinnatified with oblong, obtuse segments, reticulate venation, pubescent on both surfaces, about 12-20 cm long and 4-7 cm broad, dark green on adaxial and white woolly hairs covered the abaxial side (figures-2 A&B). 
2. Microscopy of crude drug
Vertical section of lamina shows, upper epidermis composed of polygonal tubular cells with straight thick anticlinal walls, covered with thin cuticle, absence of stomata, and bears long unicellular trichomes; the cells of lower epidermis smaller in size, stomata present and abundant long unicellular trichomes cover the surface and give webby structure. Upper epidermis followed by 2 or 3 layers of palisade and 3-5 layers of  spongy parenchyma (figure-3B); prismatic crystals of calcium oxalate of various sizes and shapes are present frequently in palisade and spongy parenchyma region; midrib much pronounced towards lower surface; in midrib underneath both the epidermii lies the well developed collenchymatous tissue;  palisade tissue not continuous on midrib; remaining ground tissue parenchymatous; meristele arc shaped, vascular bundle consists of radially arranged xylem in the centre and phloem outside;  collenchyma tissue capped the vascular bundle towards lower surface and constricted continuation of collenchyma-cap extends towards upper surface of lamina almost up to upper epidermis (figure-3A). Stomata anomocytic; stomatal index 20-24; stomatal size 24-36 μm (figure-5).
Transection of petiole is horse-shoe shaped in outline; trichomes long unicellular, present profusely all over the periphery; epidermis single layered followed by 3 or 4 layers of collenchymatous cells; ground tissue parenchymatous; vascular bundles 5, arranged, encircled by collenchymatous bundle sheath; in an arc one subsidiary bundle present in each projection (figures 4A&B). 
Transection of stem is angular in outline, showing single layered epidermis with abundant long unicellular trichomes which is followed by 3 or 4 layers of chlorenchyma; 8 or 9 layers of collenchymatous tissues present in each grooves (angle); followed by 6 or 7 layers of parenchymatous cortex; vascular bundles conjoint collateral arranged in a ring; below each groove one larger collateral vascular bundle present with collenchymatous bundle sheath; pith parenchymatous and large.
Powder microscopy
a) Organoleptic characters: Color of powder is pale green; shows dark green colour with 50% sulphuric acid and greenish brown with 50% KOH (Table 1); taste bitter. The diagnostic microscopical characters of the powder are : abundant of prismatic crystals of calcium oxalate of various shapes and sizes; fragments of long unicellular trichomes; fragments of upper and lower epidermis; fragments of pitted vessels (figure 7). 
b) Fluorescence characters of leaf powder are presented in table-1

3. Physical characters of powder and alcoholic extract (Mother Tincture) analysis    
Results of Physical characteristic analysis are given in the tables-2, 3 and 4.
4. HPTLC fingerprinting analysis 
The plates were observed under UV light at 366nm and recorded the fingerprint profile at Rf. values (figure-8 & table-5). 
Conclusion
All the above findings e.g. histological data and physico-chemical finding shows distinct characters to identify this important drug, specially HPTLC finger print data, pioneering studies done here, will help in checking admixture and adulteration with common garden Cineraria, which is a very common feature for this exotic and much in demand Cineraria maritima. 
References
Alekseev VS, Biliuga TG, Taldykin OE. Alkaloids from the 1-methylpyrrolizidine series. V. Alkaloids from Senecio cineraria DC - Cineraria maritima, family Compositae. Farm Zh. 1962; 17: 42-45.

Homoeopathic Pharmacopoeia of India. Department of AYUSH, Government of India. 1971;1.
Chevallier A. The Encyclopedia of Medicinal Plants. London: Dorling Kindersley. 1996.
Polunin O. Flowers of Europe - A Field Guide. Oxford University Press. 1969.
Boericke W. Pocket Manual of Homoeopathic Materia Medica. New Delhi: B. Jain Publishers. 1976.
Allen TF. The Encyclopedia of Pure Materia Medica. New Delhi: B. Jain Publishers. 1976.
Albal MV, Chandorkar AG, Bulakh PM. Evaluation of catalin, Succus Cineraria maritima and Catobell in goat lens cultures. Indian J Ophthalmol 1981; 29(3):147-149.
Youngken H W. Text Book of Pharmacognosy. London: McGraw-Hill Book Company. 1948.
Youngken H W. Pharmaceutical Botany. 7th Ed., Toronto: The Blakiston Company. (1951).
Trease G E, Evans WC. Pharmacognosy. Baillieve Tindall: English Language Book Society. 1983.
Jackson B P, Snowdon D N. Powdered Vegetable Drugs. London: Churchill Ltd. 1968.
Indian Pharmacopoeia. Ministry of Health & Family Welfare, Government of India. 1996.
Table-1: Fluorescence characters of Cineraria maritima leaf powder
	S. No. 
	Particulars of the treatments
	Under Ordinary light
	Under UV light (366nm)

	1.
	Powder as such
	Pale green 
	Green 

	2.
	Powder + 1N NaOH (aqueous)
	Brown 
	Green

	3.
	Powder + 1N HCl
	Pale brown
	Light green

	4.
	Powder + 50% sulphuric acid
	Dark green
	Black

	5.
	Powder + 50% KOH
	Greenish brown
	Black

	6. 
	Extracts

i) Petroleum ether 

ii) Chloroform 

iii) Methanol

iv) Benzene

v) Water
	Greenish-yellow

Green 

Light green

Yellowish-green

Pale green
	Light red

Orange-red

Yellowish-white

Light green

Green


Table-2: Physical  characteristics of Cineraria maritima  leaf powder
	S. No.
	Particulars 
	Percentage value (%)

	1.
	Moisture content (LOD at 105(C)
	85

	2.
	Alcohol soluble extractive
	4.44

	3.
	Water soluble extractive
	17.4

	4.
	Total ash
	12.19

	5.
	Acid insoluble ash
	6.27

	6.
	Water soluble ash
	1.63


Table-3: Organoleptic characters of Alcoholic extract (Mother Tincture)
	S. No.
	Particulars
	Observation

	1.
	Appearance
	Non-viscous 

	2.
	Colour
	Brown

	3.
	Odour
	Characteristic


Table-4: Standardization of Alcoholic extract (Mother Tincture)/Market Sample
	S. No.
	Particulars
	Alcoholic extract (HPL)
	Market sample

	1.
	Sediment
	Absent 
	Absent 

	2.
	Weight per millilitre
	0.9039gm
	0.9165gm

	3.
	Total solids
	0.445% v/w
	1.358% v/w

	4.
	pH at room temperature
	5.57
	5.12

	5.
	Alcohol content
	59% v/v
	58% v/v


Table-5: HPTLC results 
	S. No. 
	A. Alcoholic extract (HPL) (Rf.)
	B. Succus (Rf.)
	C. Market sample (Rf.)

	1.
	0.21
	0.20
	0.21

	2.
	0.34
	0.35
	0.33

	3.
	0.45
	0.44
	0.46

	4.
	0.56
	0.56
	0.54

	5.
	0.66
	0.68
	0.67
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FIG. 2. A. Fresh Leaf with petiole; B. Dried Leaf with petiole


 








FIG. 1. Whole Plant
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FIG. 6. Upper epidermis 





FIG. 5. Lower epidermis with stomata 
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FIG. 7. Power microscopy: a. prismatic crystals of calcium oxalate; b. epidermal cells; c. unicellular trichomes; d. pitted vessels.








FIG. 3. A. Vertical section of mid-rib region; B. Vertical section of lamina region





Abbreviations: col, collenchyma; cr, prismatic crystals of calcium oxalate; cu, cuticle; gt, ground tissue; le, lower epidermis; pal, palisade; ph, phloem;  spp, spongy parenchyma; t, trichome; ue, upper epidermis; xy, xylem.  
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FIG. 8. HPTLC fingerprinting (366nm)





A. Market sample, B. Alcoholic extract (HPL), C. Succus (HPL) 





   A          B           C





A





10x





10x





10x





40x











col





A





B





FIG. 4. A. TS of petiole; B. TS of petiole showing vascular bundle 





Abbreviations: bs, bundle sheath; col, collenchyma; e, epidermis; gt, ground tissue; ph, phloem; t, trichome; vb, vascular bundle; xy, xylem.  
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