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Abstract
Flowering tops of St. John’s wort (Hypericum perforatum L.) were studied, in order to obtain a selective extract, enriched in hypericin. Macroscopic exam, microscopic exam and a chemical exam (qualitative and quantitative) were performed for this raw vegetal material. 

The following anatomic characteristics were identified: secretory glands with essential oil, secretory glands with hypericin; cluster-crystals of calcium oxalate; epidermis with necklace-shaped walls.
The raw material contains: flavones (1.024 – 1.043 g%, expressed as rutin), polyphenolcarboxilic acids (19.79 – 21.83 g%, expressed as caffeic acid), hypericins (0.408 – 0.428 g%, expressed as hypericin), carotenoids, tannin and polysaccharides (mucilages).

Also, a dry extract enriched in hypericins and a pharmaceutical product containing a powder of this vegetal drug were analysed by comparison to the raw material.
Rezumat
S-au luat în studiu somităţile florale de sunătoare, în vederea obţinerii unui extract îmbogăţit în hipericină. Materia primă vegetală a fost caracterizată macroscopic, microscopic, chimic calitativ şi cantitativ. 

Microscopic au fost decelate elementele anatomice caracteristice: pungi secretoare cu ulei volatil, pungi cu hipericină, druze de oxalat de calciu, celule epidermice cu îngroşări moniliforme.
Prin examenul chimic s-a stabilit prezenţa flavonozidelor (1,024 – 1,043 g%, exprimare în rutozidă), polifenolilor de tip acid cafeic (19,79 – 21,83 g%, exprimare în acid cafeic), hipericinelor (0,408 – 0,428 g %, exprimare în hipericină), carotenoidelor, taninului şi poliholozidelor mixte de tip mucilag.

Comparativ cu materia primă vegetală au fost analizate: un preparat farmaceutic care conţine produs vegetal pulverizat şi un extract solid îmbogăţit în hipericine.
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Introduction
Hyperici herba is defined as the dried aerial parts (especially – flowering tops) of Hypericum perforatum L., Hypericaceae (Clusiaceae). It is named St. John’s wort (in English), “sunătoare” or “pojarniţă” (in Romanian) [1, 4, 7]. 

Hypericum perforatum L. is a perennial plant, 30 to 60 cm high, with a reddish erect stem. The oval-shaped, translucent leaves are attached directly at the base of the stem. The golden yellow flowers are grouped in terminal cymes and release an odourless red juice when squeezed, which tastes weakly bitter and irritating [10].


Hyperici herba is known to contain hypericin, caffeic acid derivatives (chlorogenic acid), flavones, tannin, tetraterpenoids (especially carotenoids) [4, 7]. 

In phytotherapy, Hyperici  herba is a well-known vegetal drug for its therapeutic effects: antidepressant – linked MAO inhibiting activity (due to hypericin), and cholecystokinetic (due to caffeic acid derivatives); it has also, healing properties (due to flavones, carotenoids, tannin). Attention should be paid because hypericin induces phototoxicity [1, 4, 5-7]. 

The aim of the present study is the pharmacobotanic, pharmacognostic and phytochemical examination of the aerial parts of St. John’s wort, which will be the raw material used in order to obtain (in future) a lot of selective extracts, enriched in hypericins.

Materials and methods
The raw material is represented by the flowering tops of Hypericum perforatum L. harvested in 2006, from Hofigal S.A. culture; we note it as SH. Supplementary, a pharmaceutical product (note as SC) and a dry extract (note as SE) were analysed. The pharmaceutical product is a capsulated-form, each capsule containing powder of Hyperici herba; it is distributed on the pharmaceutical market as a nutritional supplement. The dry extract is manufactured by the University of Bucharest, Faculty of Biology.

The pharmacognostic analysis was applied, in order to establish the identity and the quality of the vegetal drug, and the chromatographic analysis to identify the hypericins and flavones [2, 3]. 

The identity of the vegetal drug was established using: 

· a macroscopic exam (to verify the morphologic characters);

· a microscopic exam (using clarified surface - preparations and powder - preparations, Carl Zeiss microscope, Imager.D1);

· qualitative chemical exam (to identify the main active principles in etheric, alcoholic and aqueous extractive solutions) [2, 3].

In order to evaluate the quality, the content in active principles (flavones, polyphenolcarboxilic acids and hypericine) was investigated. Preliminary, the parameter ,,loss on drying” was established, according to the European Pharmacopoeia method [8]. Spectrophotometric methods were used to assay the flavones (the chelating reaction with aluminium chloride solution), polyphenolcarboxylic acids (the forming of oxime derivatives with Arnow reagent) and hypericine (this compound has a quantified red colour) [2, 8, 9]. We used a UV-VIS Spectrophotometer Jasco V-530. Standard curves obtained with rutin and caffeic acid and the expression mentioned in European Pharmacopoeia 6.0. (Monograph ,,Hyperici herba”) were used to calculate the percentages of active substances. 
Chromatography for hypericins and flavones was also performed. The experimental conditions were the following: 

· mobile phase - anhydrous formic acid / water / ethyl acetate (6 / 9 / 90, v/v/v);

· stationary phase - silica gel G 60; 

· test solutions - 5% methanol extractive solutions from vegetal drug, capsules, and dry extract;

· references - 0.1% methanol solution of hypericin; 0.1% methanol solution, which contains a mixture of rutin, hyperoside and quercitrin (flavones);

· the test solutions and the reference solutions were applied on the plate (about 5 - 10 μL) as  10 mm bands;
· we developed the plate over a path of 10 cm, and after that we allowed the plate to dry in the air;
· the plate was sprayed with a 10 g/L solution of diphenylboric acid aminoethyl ester in methanol, and then 50 g/L solution of macrogol 400;
· the plate was examined in ultraviolet light at 365 nm, before and after spraying the plate with detection reagent [8]. 
Results and discussion
The following characters were observed for Hyperici herba: cylindrical, branched stems, with few proeminent longitudinal ridges; opposite, sessile, oblong – oval leaves, with glands on the leaf margins (appear as black dots) and many translucent excretory glands over all the surface of the leaf; corymbose clusters at the apex of the stem, with orange-yellow flowers; the sepals and the petals have black secretory glands on the margins (fig. 1). These characters, observed on our raw material, are the same with the ones that are mentioned in scientific data for vegetal drug Hyperici herba [2, 4, 10]. 
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	Figure 1
Hyperici herba


The following microscopic diagnostic characters were identified: secretory glands with essential oil (fig. 2), secretory glands with hypericin (fig 3); cluster-crystals of calcium oxalate (fig. 4); epidermis with stomata, cells contain pigments and necklace-shaped walls (fig. 5-7).
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Figure 2
Secretory glands with essential oil
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Figure 3
Secretory glands with hypericin
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Figure 4
Cluster-crystals of calcium oxalate
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Figure 5

Epidermis with necklace-shaped walls
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Figure 6
Epidermis with stomata and cells

containing pigments
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Figure 7
Epidermis with necklace-shaped walls


The following active principles were identified: flavone aglycones,  carotenoids and sterols (in etheric extractive solution), flavones, saponins, tannins, polyphenolcarboxilic acids (caffeic acid-type), reducing-compounds (in alcoholic solution) and mucilages (in aqueous extractive solution). 

The results of quantitative analysis are included in table I. 

Table I

Quantitative analysis of the active principles in Hyperici herba
	Parameter
	Sample

	
	SH
	SC
	SE

	Flavone
	1.024 – 1.043 g% (w/w, expressed as rutin) *
	0.206 – 0.247 g% (w/w, expressed as rutin) 
	2.087 – 2.988 g% (w/w, expressed as rutin) 

	Polyphenolcarboxylic acids
	19.79 – 21.83 g% (w/w, expressed as caffeic acid) *
	3.645 – 4.082 g% (w/w, expressed as caffeic acid)
	11.171 – 11.457 g% (w/w, expressed as caffeic acid)

	Hypericins 
	0.408 – 0.428 g% (w/w, expressed as hypericin) *
	-
	0.425 – 0.469 g% (w/w, expressed as hypericin)


*the result is reported related to the dried drug

The following compounds were identified by TLC technique:

· hypericin (Rf = 0.61, red fluorescent zone) in all three samples, but more intense in SH solution; 

· rutin (Rf = 0.06, orange-yellow fluorescent zone) in SH solution and SE solution;

· hyperoside (Rf = 0.10, greenish-yellow fluorescent zone) in SH solution;

· quercitrin (Rf = 0.93, orange-yellow fluorescent zone) in all three solutions.

Other spots were present, such as: 

· a red fluorescent zone (Rf = 0.57), in all samples, but more evident in SH solution; it could be pseudohypericine (according to European Pharmacopoeias data);

· two orange fluorescent zones (Rf = 0.27; Rf = 0.45), in all samples; these zones could correspond to flavones;

·  two orange fluorescent zones (Rf = 0.15; Rf = 0.23), only in SH solution and SE solution; these zones correspond also to flavones;

· an orange fluorescent zone (Rf = 0.37), only in SE solution; 

For details, see fig. 8. 
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	Figure 8
TLC chromatograme for hypericins and flavones (A - before spray; B - after spray; 1 - SH solution; 2 - SC solution; 3 - SE solution; 4 - hypericin; 5 - a mixture of flavone standard solution (rutin, hyperoside, quercitrin)


Conclusions 

The identity and the quality of the raw material were established using macroscopic exam, microscopic exam and a chemical exam (qualitative and quantitative). Hypericin and flavones were identified using TLC technique.  

We conclude that the raw material analysed in this study can be used in future for obtaining selective extracts, pharmacologic active.  
The subject of this research is included in a grant-research, named ,,The development of standardized natural products enriched in polyphenols using biodisponibility studies (Hypcum)”, contract CEEX - Calist 6109 / 2005.

 References
1. Bruneton J., Pharmacognosie, Phytochimie, Plantes médicinales, TEC&DOC, Paris, 1999, 3e edition, 440 - 443

2. Gîrd C.E., Duţu L.E., Popescu M.L., Pavel M., Farmacognozie. Baze practice, vol. I, Ed. Universitară „Carol Davila“, Bucureşti, 2005, 5 - 31, 206 - 207

3. Gîrd C.E, Duţu L.E., Popescu M.L., Pavel M., Farmacognozie. Baze practice, vol. II, Ed. Universitară „Carol Davila“, Bucureşti, 2006, 154-155, 274 - 278  

4. Istudor V., Farmacognozie. Fitochimie. Fitoterapie, Ed. Medicală, Bucureşti, 1998, vol I, 233 - 235

5. Toma C.C., Cucuiu V., Voicu M., Mogoşanu G.D., Popescu H., Influence of Hyperici herba on the blood parameters of the rats. Note I. Complete blood cell (CBC) count, Farmacia, 2007, 55 (4), 430 - 436

6. Toma C.C., Cucuiu V., Mogoşanu G.D., Popescu H., Influence of Hyperici herba on the blood parameters of the rats. Note II. White blood cell (WBC) count, Farmacia, 2007, 55 (5), 502 - 508 

7. Wichtl M., Anton R., Plantes therapeutiques, TEC & DOC, Paris, 2003, 305 - 308

8. x x x - European Pharmacopoeia, 6.0, Council of Europe, Strassbourg, 2008, 53 - 4, 2958 - 9

9. x x x - Farmacopeea Română ediţia a X-a. Ed. Medicală, Bucureşti, 1993, 1016, 1053 - 1055

10. x x x - PDR for Herbal Medicines, ed. Thomson, Montvale, 2004, 767 

	


Manuscript received: 15.07.2008


