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INTRODUCTION

1. INTRODUCTION

Most natural products have usually come from plants and microorganisms due to practical difficulties in extracting them from animals. Plants are particularly interesting because they have the broadest spectrum of biosynthetic capability, and produce a wide variety of compounds. They use simple starting materials such as water, carbon dioxide, nitrogen, phosphorus etc to produce variety of secondary metabolites which are very useful to human beings. In the late 1700's, chemists moved from myth and mystery to basics of modern scientific methods to begin to uncover the true properties of natural extracts from biological systems.  They discovered that natural extracts had more complex compositions and properties than salts and minerals.

In the 1800's, organic chemists were exclusively done work on natural products. Natural extracts were subjected to separation into component compounds, which were then purified and analyzed.  In the late 1800's, synthetic methods were being developed for some of these natural compounds. Natural products are usually given names that are derived from the species name of the plant or animal, or from the biological action, or property, of the compound.

A natural product is a chemical compound or substance produced by a living organism found in nature that usually has a pharmacological or biological activity for use in pharmaceutical drug discovery and drug design.


Throughout history, mankind has always been interested in naturally occurring compounds from prebiotic, microbial, plants and animals sources. Various extracts of flowers, plants and insects have been used for isolating compounds and its task, color and odor could be used for various purposes. Many natural products, such as plant hormones, have a regulatory role, while others function as chemical defense against pests. The rapid and impressive development of organic chemistry in the 19th century had a tremendous effect on the discoveries of natural products. 

Plants unregulated and down regulate their biochemical paths in response to the local mix of herbivores, pollinators and microorganisms. The chemical profile of a single plant may vary over time as it reacts to changing conditions. It is the secondary metabolites and pigments that can have therapeutic actions in humans and which can be refined to produce drugs.

Plants synthesize a bewildering variety of photochemical but most are derivatives of a few biochemical motifs.

· Alkaloids contain a ring with nitrogen. Many alkaloids have dramatic effects on the central nervous system. Caffeine is an alkaloid that provides a mild lift but the alkaloids in datura cause severe intoxication and even death. 

· Polyphenol, also known as phenolics, contain phenol rings. The anthocyanins that give grapes their purple color, the isoflavones, the phytoestrogens from soy and the tannins that give tea its astringency are phenolics. 

· Terpenoids are built up from terpene building blocks. Each terpene consists of two paired isoprenes. The names monoterpenes, sesquiterpenes, diterpenes and triterpenes are based on the number of isoprene units. The fragrance of rose and lavender is due to monoterpenes. The carotenoids produce the reds, yellows and oranges of pumpkin, corn and tomatoes. 

· Glycosides consist of a glucose moiety attached to an aglycone. The aglycone is a molecule that is bioactive in its free form but inert until the glycoside bond is broken by water or enzymes. This mechanism allows the plant to defer the availability of the molecule to an appropriate time, similar to a safety lock on a gun. An example is the cyanoglycosides in cherry pits that release toxins only when bitten by aherbivore. 

The word drug itself comes from the Dutch word "droog" (via the French word Drogue), which means 'dried plant'. Some examples are inulin from the roots of dahlias, quinine from the cinchona, morphine and codeine from the poppy, and digoxin from the foxglove.

The active ingredient in willow bark, once prescribed by Hippocrates, is salicin, which is converted in the body into salicylic acid. The discovery of salicylic acid would eventually lead to the development of the acetylated form acetylsalicylic acid, also known as "aspirin", when it was isolated from a plant known as meadowsweet. The word aspirin comes from an abbreviation of meadowsweet's Latin genus Spiraea, with an additional "A" at the beginning to acknowledge acetylation, and "in" was added at the end for easier pronunciation. "Aspirin" was originally a brand name, and is still a protected trademark in some countries. (Bayer AG).



Recently, natural products chemistry has undergone explosive growth due to advances in isolation techniques, synthetic and biosynthetic approaches as well as spectroscopic and chromatographic methods.

PHYTOCHEMISTRY

Phytochemicals are chemical compounds that occur naturally in plants. The terms is generally used to refer to those chemicals that may affect health, but are not established as essential nutrients. While there is abundant scientific and government support for recommending diets rich in nutrients from fruits and vegetables, there is only limited evidence that physiological effects result from any specific phytochemicals. 



Phytochemistry is in the strict sense of the word “The study of phytochemicals”. These are chemicals derived from plants. In a narrower sense the terms are often used to describe the large number of secondary metabolic compounds found in plants. Many of these are known to provide protection against insect attacks and plant diseases. They also exhibit a number of protective functions for human consumers.



Techniques commonly used in the field of phytochemistry are extraction, isolation, purification, structural elucidation and quantification of natural products. Phytochemical Analysis concerning the development, improvement, validation and of application of analytical methodology in the plant sciences. The plant biochemistry, plant cellular and molecular biology, plant biotechnology, the food sciences, agriculture and horticulture, all are interdisciplinary with phytochemistry,and thus it has vast development in recent years as a distinct discipline.

1.1 PLANT PROFILE


Pisonia grandis is a tree species distributed throughout the coral

HYPERLINK "http://www.worldlingo.com/ma/enwiki/en/Cay" \o "Cay"cays of the Indian and Pacific Oceans. The species often dominates mature coral cay vegetation, growing in dense stands up to 20 metres tall. Pisonia wood is rather weak and soft and decays rapidly when the trees fall. The tree has broad, thin leaves, smooth bark and bears clusters of green sweet-smelling flowers that mature into sticky barbed seeds. Dispersal occurs when seeds stick to bird feathers. Vegetative reproduction frequently results fallen branches sprout or root suckers develop into new trees. Pisonia forests are a common nesting site for seabirds. Pisonia forests are a common nesting site for seabirds. One of the best remaining Pisonia forests can be found on Palmyra Atoll.



Pisonia grandis R.Br (family: Nyctaginaceae) is a herb claimed to be used for treatment of inflammation, wound healing, algesia, and ulcer. The present study was done to evaluate the wound-healing potential of methanolic extract of its leaves. Antibacterial studies against different bacterial strains of the test samples were performed by the disk-diffusion method and were compared with standard ofloxacin and erythromycin. Test sample showed comparable zone of inhibition to the standards. It is hypothesized that the presence of phytoconstituents with the antibacterial effect helps in wound heal
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Fig-1 Pisonia grandis (R.Br)


Distribution Occurring from the western Indian Ocean to eastern Polynesia, in coastal forest and on small coral islands. 


Habit  Pisonia grandis (R.Br) is a large shrubs or trees up to 10(-30) m tall. The trunk is grayish cream or dull pale brown, thick, smooth, the distal internodes are usually short, but not condensed to an enlargement.



Leaves deciduous in very dry seasons, opposite to sub opposite. Sometimes it also alternate on same tree. The leaves are usually falcate, thin (or fleshy when exposed to salt spray), broadly elliptic to oblong or ovate. It is 9-30 cm long, 6-18 cm wide. The lateral veins are distinct, it is slightly arching apically.



Flowers Flowers are unisexual (the plants monoecious or dioecious), pedicellate, irregularly crowded at tips of branches. It is 5-8 cm long, enlarging and becoming more open in fruit.



Fruit The fruits of pisonia grandis (R.Br) are Anthocarps cylindrical to clavate. It is 1 cm long.The apical portion is fertile. The ribs prominently glandular spinulose and it is very sticky.

The scientific classification of pisonia grandis (R.Br) is as follows:

	Scientific classification

	Kingdom:
	Plantae

	Order:
	Caryophyllales

	Family:
	Nyctaginaceae

	Genus:
	Pisonia

	Species:
	P. grandis

	Binomial name

	Pisonia grandis R.Br

	         In the ayurvedic treatment, medicines consist of plant products, either single drug or in combination with others which are considered to be less toxic and free from side effects compared to synthetic drugs. A very cheaply available plant proposed for the treatment of diabetes mellitus is Pisonia grandis.




In Thailand, it is a shade tree. In Chennai, and Coimbatore, trees can be seen decorating the houses in front of the compound walls. It is also grown in pots. The leaves can be used for cooking just like any other green vegetable as in the following recipes.

Recipe 1

Lachaikottaiparuppu(dal) usily: soak channadal and red chillies for 15 minutes, grind to a thick paste. Add salt and wash the leaf well. Apply little dhal over the leaf. Roll and steam it in Idli steamer for 10 minutes. Cut in to half. To remove the tangy taste of the leaf you can season mustard and put the stuffed leaf for a minute and remove from stove.

Recipe 2 

Roll in green blanket:
Ingredients:
1.Lochakottai leaves: 6
2.Grated carrots and radish : 1 cup( for stuffing)
( salt and pepper added)
Method of preparation:
Wash the leaves very well
Take a table spoon of filling and keep it on the leaf.
Roll and close it with the stem.
Steam cook for 10 minutes.
Remove it and cut them in two halves.

[image: image18.emf]

                    Fig-2 Roll in green blanket

1.2 ANALYTICAL CHEMISTRY



Analytical chemistry is the study of the separation, identification, and quantification of the chemical components of natural and artificial materials. Qualitative analysis gives an indication of the identity of the chemical species in the sample and quantitative analysis determines the amount of one or more of these components. The separation of components is often performed prior to analysis. It is also focused on improvements in experimental design, chemometrics, and the creation of new measurement tools to provide better chemical information. Analytical chemistry has applications in forensics, bio analysis, clinical analysis, environmental analysis, and materials analysis.


Analytical chemists are employed in all aspects of chemical research in industry, academia, and government. They do basic laboratory research, develop processes and products, design instruments used in analytical analysis, teach, and work in marketing and law. Analytical chemistry is a challenging profession that makes significant contributions to many fields of science.

1.3 HIGH PERFORMANCE THIN LAYER CHROMATOGRAPHY



High performance thin layer chromatography (HPTLC) is an enhanced form of thin layer chromatography (TLC). A number of enhancements can be made to the basic method of thin layer chromatography to automate the different steps, to increase the resolution achieved and to allow more accurate quantitative measurements.



Automation is useful to overcome the uncertainty in droplet size and position when the sample is applied to the TLC plate by hand. One recent approach to automation has been the use of piezoelectric devices and inkjet printers for applying the sample.[1]


The spot capacity (analogous to peak capacity in HPLC) can be increased by developing the plate with two different solvents. After the plate is exposed to the first solvent, the solvent is removed; the plate is rotated 90° and developed with a second solvent. If the two solvents show different selectivity, then the spots may be spread over the entire surface of the plate. This is obviously a form of two-dimensional chromatography.


HPTLC is the most simple separation technique today available to the analyst. It can be considered a time machine that can speed your work and allows you to do many things at a time usually not possible with other analytical techniques. HPTLC are often found more troublesome than GLC / HPLC as quantitative TLC is an off-line technique, hence automation is difficult and because of its open character, is highly influenced by environmental factors. It is, therefore, essential that each step which may require specific approach must be carefully validated to determine potential source of error



The High performance Thin Layer Chromatography (HPTLC) equipment is as shown in the figure:

[image: image4.jpg]








Fig-3 HPTLC instrument

1.4 OBJECTIVES

· To collect the leaves of Pisonia grandis plant material.

· To extract the leaves with ethanol.

· To fractionate the ethanol extract of leaves of Pisonia grandis with various solvents 

· To identify the presence of pinitol by TLC and standardize the mobile phase and spray reagent.

· To carry out preliminary color tests of various fractions by standard tests.

· To quantify the amount of pinitol present in Pisonia grandis by HPTLC method.
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         REVIEW OF LITERATURE

2. REVIEW OF LITERATURE

A literature review is a body of text that aims to review the critical points of current knowledge including substantive findings as well as theoretical and methodological contributions to a particular topic. Literature reviews are secondary sources, and as such, do not report any new or original experimental work. Most often associated with academic-oriented literature, such as a thesis, a literature review usually precedes a research proposal and results section. Its ultimate goal is to bring the reader up to date with current literature on a topic and forms the basis for another goal, such as future research that may be needed in the area. A good literature review requires knowledge of the use of indexes and abstracts, the ability to conduct exhaustive bibliographic searches, ability to organize the collected data meaningfully, describe, critique and relate each source to the subject of the inquiry, and present the organized review logically, and last, but by no means least, to correctly cite all sources mentioned (Afolabi 1992).

Review of literature pertaining to the present work is summarized under the following headings:

· Quantitative analysis of medicinal plants 

· HPTLC analysis of plants 

· Identification and quantification of pinitol 
· Pisonia grandis 
· Pharmacological significance of pinitol
2.1 QUANTITATIVE ANALYSIS OF MEDICINAL PLANTS:

A number of compounds have been identified and quantified in plant extracts by one or more of the available analytical techniques. The following is a review of literature on quantification work on medicinal plants reported during (1997-2010)

· Thirty-six alkaloids were identified in the organs of Daturaceratocaula by GC/MS. Thirtythree of them have not been previously reported from the species. Furthermore, a new tropane ester was tentatively identified as 3-(3-formyloxytropoyloxy) tropane on basis of its mass spectral fragmentation. Hyoscyamine was the main alkaloid in the plant organs of Datura and Brugmansiaplants. Modern analytical methods, namely GC-MS, demonstrated that tropane alkaloid-containing plants generally have large number of alkaloids which are not detected by other methods (Witte et al., 1987; Brachetetal., 1997).

· A new indole alkaloid, 19-O-ethylangustoline (1), as well as the known alkaloids angustoline, angustine, angustidine and nauclefine were isolated from the stem bark of Sarcocephaluslatifolius (Smith) Bruce and characterised by spectral methods. The absolute stereochemistry at C-19 of angustoline and 19-O-ethylangustoline was determined by Horeau’s method and optical rotator dispersion.( Pedro Abreu et al 1998)
· The stem bark extract of the medicinal plant Sarcocephaluslatifolius was analysed quantitatively and quantitatively for its carbohydrate content. Preparative high-performance liquid chromatography (HPLC) of the benzoylated sugar fraction, led to the isolation of the D-fructose derivatives 1,2,3,4,6-penta-O-benzoyl-D-fructofuranose, 1,2,3,4,6-penta-O-benzoyl-D-fructofuranose, 1,2,3,4,5-penta-O-benzoyl-D-fructopyranose, and 1,3,4,5-tetra-O-benzoyl-D-fructopyranose. The corresponding structures and conformations were fully characterised by extensive one and two dimensional nuclear magnetic resonance (NMR) experiments. Quantification of the natural free sugars in the extract was achieved by HPLC using refractive-index detection.(Abreu et al 2001)

· Three aconitum alkaloids, aconitine (1), mesaconitine (2) and hypaconitine (3), are pharmacologically active but are also highly toxic. By optimising extraction, separation and measurement conditions of all three aconitum alkaloids in unprocessed and processed aconite roots have been developed. The three Aconitum alkaloids were separated by a modified HPLC method employing a C18 column gradient eluted with acetonitrile and ammonium bicarbonate buffer. Quantification of Aconitum alkaloids, detected at 240 nm, in different batches of samples showed that the content of 1, 2 and 3 varied significantly. In general, the alkaloid content of unprocessed roots was higher than that of processed roots. (Kowloon Tong et al 2005).
· The flower and leaf extracts of Solaneciogigas contained 0.19% and 0.14% alkaloids (dry weight), respectively. GLC-MS analysis indicated that all the alkaloids in the flowers are pyrrolizidine alkaloids (PAs).Eighteen alkaloids were detected in the flower extract with the retronecine type twelve-membered macrocyclicdiestersintegerrimine, senecionine and usaramine comprising 82% of the total PA content. Quantification of the PA content by GLC showed that the flowers and leaves contain 3321.21 and 84.84 micro g per 10 g of dried plant material, respectively. These results indicate that users of this herb are at high risk of poisoning since the most toxic twelve membered macrocyclics of the retronecine type are the dominant PAs in the plant.( Asres K et al 2007)

· The quantification of three alkaloids (coptisine, palmatine and berberine) in rat urine, by a single-step liquid-liquid extraction was done. The analyses were separated on a reversed-phase C (18) column with water-formic acid-triethylamine-methanol as the mobile phase at a flow rate of 1 ml/min. The linear ranges of the calibration curves were 1.6-160 ng/ml for all three alkaloids. A high-performance liquid chromatographic method with ultraviolet detection was established.(Biopharm Drug Dispos 2007)
· Pilocarpine, an important imidazole alkaloid, is extracted from the leaves of Pilocarpusmicrophyllus (Rutaceae), known in Brazil as jaborandi and used mainly for the treatment of glaucoma, A HPLC method coupled with ESI-MSn was developed for their qualitative and quantitative analysis. This method permits the chromatographic separation of the imidazole alkaloids found in extracts of jaborandi, as well as the MS/MS analysis of the individual compounds.( Alexandra CH F Sawaya et al  2007)
· In recent years lupin seed appears particularly promising as a source of innovative ingredients having high protein content (34-43% of dry matter) and an acceptable composition of essential amino acids. , quinolizidine alkaloids were quantified in 3 seed samples, 3 protein isolates and 18 foods (Bulletin et al 2008).

· The glycoalkaloids (GA) composition of tuber and leaf material of 17 wild Solanum species was analyzed qualitatively by liquid chromatography-electrospray ionization-mass spectrometry (LC-ESI-MS) and quantitatively by high-performance liquid chromatography. The GAs identified were α-solanine, α-chaconine, β-chaconine, solasonine, solamargine, demissine, dehydrodemissine, α-tomatine, dehydrotomatine, commersonine, dehydrocommersonine, leptine I and leptine II. Most species accumulated the common potato GAs α-solanine and α-chaconine in tubers and solasonine and solamargine additionally in leaves. In some species, such as S. acaule ssp. acaule, S. demissum and S. polyadenium, substantial amounts of unusual alkaloids were detected. By using LC-ESI-MS, several minor alkaloids such as dehydrogenated forms of α-tomatine, demissine and commersonine were detected for the first time.( Melanie Distl and Michael Wink2010)

2.2 HPTLC ANALYSIS OF PLANTS:

HPTLC is a simple method for quantifying plant products. This review covers period   from 2000-2010.

· The quantitative analysis of isoquinoline alkaloids in Chelidoninemajus L. was investigated by HPTLC. Using this method, they done and determined eight isoquinoline alkaloids, i.e. chelidonine, protopine, berberine, coptisine, tetrahydrocoptisine,6-methoxydihydrochelerythrine,6-methoxydihydrosanguinarine and dihydrosanguinarine were identified and quantified.(Niu et al 1992 )

· Ocimum sanctum (family Lamiaceae) is a reputed drug of ayurveda, commonly known as Tulasi. In the present work, 4 marker compounds, viz., eugenol, luteolin, ursolic acid, and oleanolic acid, from the leaf of green and black varieties of O. sanctum using high-performance thin-layer chromatography (HPTLC) with densitometry were quantified.(Anandjiwala et al 2006 )

· An efficient high-performance thin-layer chromatography (HPTLC) method for the analysis of alkaloids in hardinggrass (Phalarisaquatica L.) was developed. The method employed HPTLC glass plates pre-coated with silica gel 60F-254 as the stationary phase. The solvent system consisted of ethyl acetate/chloroform/7 N NH4OH in methanol 8:2:1, v/v/v). Using uni-dimensional double-development, bands were well separated for 10 alkaloid standards as well as alkaloids observed in hardinggrass plant extracts. The HPTLC method is repeatable and specific for β-carboline, tryptamine, gramine, and tyramine type alkaloids in mixed standard and plant extracts.(Lili Zhou et al  2006)

· A simple, sensitive, selective, precise, and robust high-performance TLC (HPTLC) method was developed and validated for determination of flavonoids in herbal extracts Bauhinia variegata, Bacopamonnieri, Centellaasiatica, Ginkgo biloba, Lonicera japonica, Rosa bourboniana, Rosa brunonii, and Rosa damascena. The HPTLC of flavonoids was performed on RP-18 F(254) TLC plates with dual run, water (5% formic acid)/methanol (70:30) and water (5% formic acid)/methanol (50:50) as mobile phases Densitometric determination of flavonoids was performed at λ = 280 nm in reflectance/absorbance mode. Statistical analysis of the data showed that the method is reproducible and selective for determination of flavonoids.( Bhandari, et al 2007)

· Separation of polyphenolics in different plant materials using high-performance thin-layer chromatography (HPTLC) represents an effective method for their detection and quantification. The quantification of tiliroside (TRS), methyl brevifolincarboxylate (MBR) and ellagic acid (EA) in a plant extract was done using HPTLC-photodensitometry method. The proposed method was found to be relatively simple, specific, precise, sensitive and accurate and may be used for the routine assay of TRS, MBR and EA in other extracts containing Potentilla species.  (Tomczyk  2009 )

· A new HPTLC method for quantification of (-)-epicatechin in the leaves of cassia fistula has been developed. The leaves were separately extracted with methanol and water by both maceration and hot extraction (soxhlet apparatus).chromagraphic separation of the drug was performed on aluminium foil pre-coated silica gel 60 F 254 plates with toluene –ethylacetate-formicacid-methanol 20:12:4:4(V/V) as mobile phase. Epicatechin in the extract was satisfactorily resolved at Rf 0.22 .The accuracy and reliability of the method were assessed by evaluation of linearity, precision and specificity.(Nagore et al., 2010).

· A sensitive, accurate, and robust high-performance thin-layer chromatographic (HPTLC) method was established for simultaneous analysis of wedelolactone (WED) and asiaticoside (ASI) in Ecliptaalba and Centellaasiatica Linn, respectively. Densitometric scanning was at 317 nm for WED and at 530 nm, after derivatisation with 10% methanolicsulphuric acid, for ASI was used. R F values of 0.26 and 0.75 were obtained for ASI and WED, respectively. The linear ranges were 50–250 and 150–550 ng per band for WED and ASI, respectively, Accuracy was 99.29% and 99.45% for WED and ASI, respectively. It was found that the method is precise, robust, and suitable for routine quality-control analysis of plant extracts and polyherbal formulations. (Sathiyanarayananet al., 2010)
2.3 IDENTIFICATION AND QUANTIFICATION OF PINITOL:

· A pinitol galactoside isolated from ethanol extracts of seeds of T. subterraneum has been shown to be 1D-2-O-(α-D-galactopyranosyl)-4-O- methy-chiro-inositol. The structure of this compound was given based on successive periodate oxidation, borohydride reduction, hydrolysis and acetylation (Smith degradation), yielding the tetra acetate of 2-O-methyl-L-xylitol. The seeds of 39 pasture legumes from 13 different genera and 26 species has been analyzed by gas chromatography for the presence of myo-inositol, D-(+)- pinitol,galactinol and the above glycoside. (Beveridge et al 1971)

· Two pinitol α-d-galactosides from jojoba meal were isolated by a combination of preparative HPLC on silica gel and TLC on amino silica gel and were identified by MS, NMR spectroscopy, and chemical derivatization as 5-α- d-galactopyranosyl-d-pinitol and 2-α-d-galactopyranosyl-d-pinitol. The same preparative HPLC method on silica gel allowed a new simmondsin derivative which was  isolated and identified as 4,5-didemethyl-4-O-α-d-glucopyranosylsimmondsin mainly by NMR spectroscopy and high-resolution mass spectrometry.(Van Boven et al 2001)
· The myo-inositol (pinitol) showing lipophilic nature was isolated from the EtOH extract of Acacia nilotica. The structure of the compound was studied by spectral methods and its configuration was confirmed by single-crystal X-ray analysis.  This compound  is known from Soybean, Australian mangroves, Fagoniaindica, Arachishypogaea, etc., but this compound has been isolated  for the first time from the aerial parts of A. nilotica.( RohiniChaubal et al 2005)

2.4 PISONIA GRANDIS:


The following is a review on the literature reported on the phytochemical and pharmacological significance of Pisonia grandis during the period 2007-2010.

· The effects of the ethanol extract of Pisonia aculeata Linn. Onehrlich ascites carcinoma tumor bearing mice was studied the ethanol extract of Pisonia aculeate (EEPA) was administered to the experimental animals at the doses of 250 & 500 mg/kg/day, p.o. The antitumor effect of the extract was evaluated from survival time, hematological parameters, and increase in body weight, solid tumor volume and peritoneal cell count. This study indicated that the extract possesses significant antitumor activity on dose dependent manner.( RajuSenthilkumar et al., 2007)

· The wound-healing potential of the methanolic extract of leaves of Pisonia grandis was analyzed. The results were significantly different (p<0.05) when compared with control group for wound contraction, tensile strength, and histopathological and biological parameters. Antibacterial studies against different bacterial strains of the test samples were performed by the disk-diffusion method and were compared with standard ofloxacin and erythromycin.(Prabhu.D et al 2008)
· The ethanolic extract of Pisonia albaSpan (Nyctaginaceae) (PAEt) was found to have antidiabetic activity that reduces blood sugar level in alloxan induced diabetic rats. In this study, 15 days anti hyperglycemic effect of the two different doses (250 and 500 mg/kg) of PAEt was investigated. The result indicates that the treatment with the ethanol extract of leaves of this plant was found to almost restore the normal histological architecture of the liver.(sunil, latha et al 2009)

· Bioassay- guided fractionation of the ethanol extract of leaves of Pisonia grandis was studied for its anti-fungal activity against microorganisms Candida albicans, Aspergillusniger, Pencilliumcitrinum and Monascuspurpureus by disc diffusion method. The ethanol extract showed good anti-fungal activity against Monascuspurpureus comparable to standard clotrimazole. (Shubashini K. Sripathi and Poongothai, G, 2010)

2.5 PHARMACOLOGICAL SIGNIFICANCE OF PINITOL:

· In the carrageenin-induced paw oedema in rats, (+)-pinitol (2.5-10 mg/kg, i.p.), isolated from Abiespindrow leaves, and showed a significant anti-inflammatory effect, the highest dose being comparable to phenylbutazone (100 mg/kg, i.p.).(Singh RK 2001)
· D-pinitol (3-O-methyl-chiroinositol), an active principle of the traditional antidiabetic plant Bougainvillea spectabilis, is claimed to exert insulin-like effects. A study was undertaken to investigate the effect of D-pinitol on glucose homeostasis in animal models of diabetes, and on glucose transport by cultured muscle cells.( Sarah H Bates et al 2009)

· The pancreatic tissue protective nature of D-Pinitol was evidenced by histological observations. The results were statistically comparable with glyclazide, a standard hypoglycemic drug. Thus, the results of the present study suggest that D-pinitol protects the pancreatic tissue from free radical-mediated oxidative stress in addition to its antidiabetic property.(SelvarajSivakumar et al 2009)
· Argyrolobiumroseum (Papilionaceae) is a rare, annual herb that grows in tropical and sub-temperate tracts of the north-western Himalayan region of the Indian subcontinent. A study was carried out to analyze study the immune modulatory properties of this herb in well-established experimental models. These results indicated that pinitol is a potent and non-toxic immune suppressor. The aqueous extract of this herb was found to possess significant activity. Further the aqueous extract yield pinitol as the active principle. (Prashantsinghchauhan et al 2011)
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      MATERIALS AND METHODS

3. MATERIALS AND METHODS
The present work comprises of:

· Collection of plant material

· Extraction.

· Fractionation of ethanol extract

· TLC of various extracts

· Preliminary color tests of extracts

· Identification and quantification of pinitol in the extracts by HPTLC

3.1 Collection of plant material
Pisonia grandis R.Br (family:Nyctaginaceae) is a tree  species distributed throughout the coral cays of the Indian and pacific oceans. The tree has broad, thin – leaves, smooth bark and bears clusters of green sweet – smelling flowers that mature into sticky barbed seeds. The leaves of the plant collected from the surrounding areas of our university. The leaves were washed and dried under shade.
3.2 Extraction process

About 300 g of dried and pulverized leaves of Pisonia grandis was taken in a round bottomed flask. Ethanol 1700 ml was added to the leaf powder and refluxed for 6 hrs. The ethanol extract was filtered and concentrated by distillation method.
3.3 Fractionation of ethanol extract :( METHOD-1)

About 5g of ethanol extract (PGEE) was taken in a beaker. 10 ml of water was added and the solution was slightly warmed. The solution was transferred to a separatory funnel and extracted with 5 ml of pet ether. The aqueous layer and pet ether layer were separated. The aqueous solution was further extracted with 6 ml of chloroform, and the chloroform fraction was collected and concentrated. Then the aqueous solution (PGAC) was extracted with ethyl acetate- ethanol mixture (9:1). The ethyl acetate- ethanol fraction was collected and concentrated. The aqueous fraction (PGAF) was concentrated by evaporation. The ethyl acetate- ethanol fraction on standing, separated into 2 layers. They are ethyl acetate layer (PGET) and an aqueous layer (PGAF).

[image: image21.emf]                          Fig.4 Fractionation procedure Method-1

METHOD 2

About 5 g of ethanol extract (PGEE) was dissolved in minimum quantity of water and slightly warmed to make a uniform solution.  This solution was transferred to a separatory funnel and liquid- liquid extraction was carried out with pet ether until the organic layer was colourless. The organic layer was collected separately and distilled under vacuum. The aqueous portion (PGAC) was further extracted with chloroform – methanol mixture (9:1) and the chloroform– methanol layer was collected separately and observed under ultraviolet light. The fractions which showed fluorescence due to chlorophyll (PGCC) under UV light were separated from the fractions which did not show fluorescence under UV light (PGCM1), were combined separately and concentrated under vacuum. The final aqueous layer (PGA1) was concentrated by evaporation. 

[image: image22.emf]                              Fig.5 Fraction procedure Method-2
TLC of various extracts:

Thin – layer chromatography is a method used for the identification of compounds. TLC analysis was done on glass plates coated with silica gel. The various fractions were spotted on the TLC plate. The mobile phase chosen was CHCl3- MeOH mixture (8:2). Visualization was done under UV illumination at = 254 nm. And then the TLC plates were sprayed with a solution of ammoniacal silver nitrate. For derivatising pinitol to be able to analyze by HPTLC technique.

3.4. Preliminary color tests of extracts:

The concentrated extracts were subjected to preliminary screening for the presence of secondary metabolites such as alkaloids, flavonoids, phenolics, saponins, tannins, teripenoids, sterols, carbohydrates and proteins.(Harborne, 1976), (Dry et al., 1987) (Evans, et al., 1989)

The following are the phytochemical tests carried out:

3.4.1 Tests for Alkaloids

3.4.1.1 Mayer’s test

A fraction of extract was treated with Mayer’s test reagent [1.36 g of mercuric chloride and 5 g of potassium iodide in 100 ml of water] and observed for the formation of cream coloured precipitate (Evans, 1997).
3.4.1.2 Wagner’s test

A fraction of extract was treated with   Wagner’s test reagent [1.27 g of iodine and 2 g of potassium iodide in 100 ml of water] and observed for the formation of reddish brown coloured precipitate (Evans, 1997).

3.4.1.3 Dragendorff’s test


A fraction of extract was treated with   Dragendorff’s test reagent [20g of tartaric acid and 1.76g of bismuth nitrate in 8o ml of water and 16g of potassium iodide in 40 ml of water] and observed for the formation of reddish brown coloured precipitate.

3.4.2 Test for Flavonoids (Trease and Evans, 1983 and Ayoola et al, 2008)

3.4.2.1 NaOH test

A small amount if extract was treated with aqueous NaOH and HCl, observed for the formation of yellow orange colour.

3.4.2.2 Shinoda test

To a fraction of extract few magnesium turnings and concentrated HCl were added and observed for the formation pink scarlet, crimson red after few minutes.

3.4.3 Test for Tannins

3.4.3.1 Ferric chloride test

 Few ml of extract was treated with 10% alcoholic ferric chloride solution was added and observed for formation of blue or greenish colour solution.

3.4.4 Test for Saponins

3.4.4.1 Foam test 

A small amount of extracted was shaken with water and persistent foam is formed.

3.4.5Test for Phenols

3.4.5.1 Ferric chloride test 

The formation of extract was treated with 5 % ferric chloride and observed for formation of deep blue or black colour.

3.4.5.2 Liebermann’s test 

The extracts was heated with sodium nitrite , add H2SO4 solution diluted with water and add excess of dilute NaOH and observed for the formation of deep red or green or blue colour.

3.4.6 Test for Carbohydrates

3.4.6.1 Molisch’s test

The extract dissolved in alcohol and filtered this solution , the filtrate is added to  α- napthol  with alcohol and concentrated H2SO4 on the side of the tube , violet ring was appeared (Sofowora, 1993).
3.4.6.3 Fehling’s test

About 0.5 g each portion was dissolved in distilled water and filtered. The filtrate was heated with 5ml of equal volumes of Fehling’s solution A and B. Formation of red precipitate of cuprous oxide was an indication of the presence of reducing sugars. (Sofowora, 1993).

3.4.7 Test for Terpenoids

3.4.7.1 Salkowski test

Treat the extract with few drops of concentrated H2SO4, redcolour at lower layer indicates presence ofsteroids and formation of yellow coloured lower layer indicates presence of triterpenoids.

3.4.7.2 Liebermann – Burchard test

To 1ml extracts was treated with chloroform, acetic anhydride and add drops of H2SO4 and observed for the formation of dark green colour.

3.4.8 Test for Sterols

3.4.8.1 Liebermann – Burchard test

To 1ml extracts was treated with chloroform, acetic anhydride and add drops of H2SO4 and observed for the formation of pink or red colour.

3.4.9.Test for Proteins and Amino acids (Raaman)

3.4.9.1 Ninhydrin (acetone)

Ninhydrin was dissolved in acetone; the extract was treated with ninhydrin and observed for the formation of purple colour.

3.5 IDENTIFICATION AND QUANTIFICATION OF PINITOL IN THE EXTRACTS BY HPTLC:

HPTLC is an improved method of TLC which utilizes the conventional technique of TLC in more optimized way. HPTLC takes place in high speed capillary flow range of the mobile phase. It is the most simple separation technique today available to the analyst. It can be considered a time machine that can speed your work and allows you to do many things at a time usually not possible with other analytical techniques.

HPTLC ANALYSIS OF AQUEOUS EXTRACT FOR SUGAR ALCOHOL PROFILE 

Samples given

STD – Sigma Aldrich standard

PGAC – Aqueous fraction after CHCl3 extraction 

PGET – Ethyl acetate fraction

PGAE – Aqueous fraction settled in ethyl acetate

PGAF – Aqueous fraction after ethyl acetate: ethanol extraction 

PGA1 – Aqueous fraction after CHCl3:CH3OH extraction

PGCM1 – Chloroform: Methanol fraction

PGEE – Ethanol extract of Pisonia grandis (R.Br.)

PGAC, PGET, PGAE, PGAF, PGA1, PGEE with Sigma Aldrich standard are spotted in one plate and PGA1, PGCM1, with Sigma Aldrich standard are spotted in another plate with the common mobile phase.

PREPARATION OF TEST SOLUTION


The given extract was dissolved in 500µl of Dimethyl sulfoxide (DMSO) and centrifuged at 3000rpm for 2min.  This solution was used as test solution for HPTLC analysis.

SAMPLE APPLICATION

0.5µl of test solutions and 2µl of standard solution was loaded as 5mm band length in the 10 x 10 Silica gel 60F254 TLC plate using Hamilton syringe and CAMAG LINOMAT 5 instrument.

SPOT DEVELOPMENT

The samples loaded plate was kept in TLC twin trough developing chamber (after saturated with Solvent vapor) with respective mobile phase and the plate was developed in the respective mobile phase up to 90mm.

PHOTO-DOCUMENTATION 

The developed plate was dried by hot air to evaporate solvents from the plate.  The plate was kept in Photo-documentation chamber (CAMAG REPROSTAR 3) and captured the images at White light, UV 254nm and UV366nm.

DERIVATIZATION

The developed plate was sprayed with respective spray reagent and dried at 100°C in Hot air oven.  The plate was photo-documented in Day light and UV 254nm mode using Photo-documentation (CAMAG REPROSTAR 3) chamber.

SCANNING

After derivatization, the plate was fixed in scanner stage (CAMAG TLC SCANNER 3) and scanning was done at White light 500nm.  The Peak table, Peak display and Peak densitogram were noted.

ANALYSIS DETAILS

	MOBILE PHASE


	Chloroform-Methanol-Water (6:3.5:0.5)



	SPRAY REAGENT 


	Ammoniacal silver nitrate.


	DETECTION


	Yellowish brown coloured zones at Day light mode. 
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Fig.6.The flowchart of HPTLC protocol

3.6 INSTRUMENT SPECIFICATION:

Software controlled High Performance Thin Layer Chromatography is used for quantification, identification, finger printing and micro-preparative separations. The following are the specifications of the HPTLC instrument which was used for the analysis:

                                                 Table: 1

	Components
	
Specifications


	Sample applicator
	Fully automatic, works in PC control automatic sampler L-syringe.

	Twin trough chamber
	All glass, small internal volume chamber, bottom divided in to two halves; maximum 5-15 ml mobile phase/run stainless steel lid. The size of tanks should be appropriate for 20*20, 20*10, 10*10, 10*5 cm plates.

	Derivatisation
	Portable darkroom with 100% protection to viewer from UV light, flicker less and instant illumination. Short wave UV (254 nm) 1500 or more, long wave (366 nm) 900 or more. Visible light (<400 nm) 0.5 or less.

	Dipping chamber
	Dipping chamber for post chromatography derivatisation, uniform derivatisation for quantification. 

	TLC scanner
	Computer controlled scanner for automatic spectrum scanning for identification/purity check. Scan speed 100 mm/ sec with 25 m resolution, wavelength range 190-800 nm.

	Data evaluation of TLC scanner
	32 bit software linkable to system manager, automatic/video integration, and computer generated random number for each report.

	Library of spectra
	A collection of at least 750 pre-recorded spectra from HPTLC plates for Photochemical, Pharmaceuticals, Narcotic, Toxicological and forensic use.

	Photo documentation
	Photo documentation system with high resolution 12 bit CCD camera comprising UV illumination Unit, Cabinet cover and holder for digital camera, object positioning device.

	HPTLC system manager
	The system manager software should be of 32 bit, windows XP/NT based, upgradeable, complies 21 CFR parts 11.

	TLC spray cabinet
	Made of PVC or other chemical resistant plastics, minimum dimensions (w X h X d) of 425 mm X 450 mm X 450 mm, able to clean inside very easily, blower facility to produce air flow of 125 cubic feet per min or higher and suitable flexible exhaust hose should be provided.

	HPTLC plate heater
	Stain resistant top; with digital thermometer; temperature range 25 to 200 C temp. Display on as long as plate is hot even when heater is switched off; suitable for up to 20 X 20 cm plates.


The changes in chromatographic conditions are affected by the following parameters.

1. Retention factor (Rf).

2. Peak purity. 

1. Retention factor (Rf): Retention factor (Rf) is defined as the amount of separation due to the solvent migration through the sorbent layer as shown in the formula. It depends on time of development and velocity coefficient or solvent front velocity. 
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2. Peak purity: The null hypothesis “these spectra are identical” can in this case (purity) with two sided significance. During the purity test the spectrum taken at the first peak slope is correlated with the spectrum of peak maximum [r (s, m)] and the correlation of the spectra taken at the peak maximum with the one from the down slope or peak end [r (m, e)] which is used as a reference spectra for statistical calculation. An error probability of 1 % only is rejected if the test value is greater than or equal to 2.576. 
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Yield

       The yield is calculated according to the following formula: 

                                        Weight of substance extracted

Weight percentage = 
X100

                                                     Weight of the original material 

      RESULT AND DISCUSSION


4. RESULTS AND DISCUSSION

The results pertaining to the research work entitled “QUANTIFICATION OF PINITOL IN THE VARIOUS EXTRACTS OF PISONIA GRANDIS (R.Br.) BY HPTLC” are presented here.

4.1. EXTRACTION OF LEAVES OF PISONIA GRANDIS (R.Br)

About 300g of dried and powdered leaves of Pisonia grandis (R.Br.) were extracted with ethanol and the extract was concentrated to give 49.85g of crude residue. The percentage yield of crude residue is 16.61%.

4.2. PHYTOCHEMICAL SCREENING

The various extracts of Pisonia grandis (R.Br) were subjected to preliminary phytochemical screening. The phytochemical tests were carried out by standard methods of analysis and these investigations revealed the presence of alkaloids, amino acids, phenols, sterols, terpenoids, carbohydrates, flavonoids, saponins and tannins. The results of the phytochemical screening of various extracts of Pisonia grandis (R.Br.) is presented in Table 2.

	Phytochemical Compounds
	Tests
	PGEE
	PGAC
	PGET
	PGAE
	PGAF
	PGCM1
	PGA1
	PGCM2
	PGA2

	Alkaloids
	Meyers
	Brown precipitate
	No characteristic change
	Brown precipitate
	No characteristic change
	Brown precipitate

	
	Dragendorff
	No characteristic change
	Reddish brown 

precipitate
	Reddish brown 

precipitate
	No characteristic change
	Reddish brown 

precipitate
	No characteristic change

	Flavanoids
	Schinoda
	Green colour
	                                           Yellow colour

	
	NaOH
	Intense  Yellow colour
	No characteristic change
	Intense  Yellow colour

	Tannins
	FeCl3
	Brownish green colour
	Yellow colour
	Brownish green colour

	Saponins
	Foam
	No characteristic change
	Stable foam
	No characteristic change
	Stable foam

	Phenols
	FeCl3
	Brownish green colour
	Yellow colour
	Brownish green colour

	Carbohydrates
	Molisch
	Brown ring
	Violet ring
	Brown ring
	Violet ring
	Brown ring

	
	Fehling
	Dark green precipitate
	Reddish brown 

precipitate
	No characteristic change
	Reddish brown 

precipitate
	No characteristic change
	Reddish brown 

precipitate

	Terpenoids
	Salkowski
	Light red colur
	Yellow colour

	Sterols
	Liebermann-Burchard
	Reddish brown colour


	Pale green colour
	Reddish brown colour



	Proteins and amino acids
	Ninhydrin

(acetone)
	Purple colour
	No characteristic change
	Purple colour


Pisonia grandis (R.Br.) is traditionally used for curing many diseases.  Leaves, stem and root of this species are extensively used by the tribals in the preparation of several folk medicines. It has been extensively used in Indian traditional medicine as an anti-diabetic (Sunil et al., 2009), anti-inflammatory agent (Radha et al., 2008), and used for wound healing (Prabu et al., 2008), dysentery (Will McClatchey 1996) and filariasis (Dukes phytochemical database). It is also analgesic and diuretic (Anbalaganet al., 2002). The following table gives the results of phytochemical constituents of various extracts of pisonia grandis (R.Br.)

	Phytochemical constituents in the various extract
	Biological activity of phytoconstituents reported in literature
	References

	Alkaloids
	Powerful muscle relaxants as well as anti-inflammatory agent.
	Ray Sahelia,2011

Barbosa-Filho et al.,2006

	Flavanoids
	Possess therapeutic properties and disease prevention potential. In recent years they are known to possess anti-cancer activity. 
	Nobakht et al. 2010.

Mascolo et al., 1999.

Liu RH 2003.

	Terpenoids
	Terpenoids plays an important role in wound and scar healing. 
	Hayashi et al., 1993

	Saponins
	Saponins have been used in the treatment of a number of cardiovascular disorders including varicose veins and thrombosis. They function as natural antibodies and treat yeast and fungal infections.
	Michelle Kerns, eHow Contributor

	Steroids
	They help in synthesizing hormones as well as balancing it in expectant mothers or breast feeding mothers.
	Okwu, 2001

	Phenols
	Phenols find use as oral anesthetic and analgesic. Phenols have antioxidant nature.
	PeterHollman.2001.

RaySahelian,2011

	Tannins
	Tannins are known to be useful in treating intestinal disorders such as diarrhea, dysentery and ulcerated tissues. They also prevent cancer and bacterial activity.
	Olayinka et al.,2010

Prabhu et al., 2010


Table 3

4.3. IDENTIFICATION AND QUANTIFICATION OF PINITOL

HPTLC is the most simple separation technique today available to the analyst. It can be considered a time machine that can speed your work and allows you to do many things at a time usually not possible with other analytical techniques. In the present work; the amount of pinitol in the extracts was calculated from the respective peak area obtained from the chromatogram and the quantification achieved by the following formula. 





Table 4 contains information such as sample code, retention factor (Rf), height, area obtained from the chromatogram for chosen samples PGAC, PGET, PGAE, PGAF, PGA2 and PGEE.
Table 4

	Track
	Peak
	Rf
	Height
	Area
	Assigned substance

	STD
	1
	0.47
	168.4
	9405.0
	Sigma Standard

	Sample PGAC
	1
	0.01
	73.5
	1478.6
	Unknown

	Sample PGAC
	2
	0.03
	22.9
	328.5
	Unknown

	Sample PGAC
	3
	0.13
	14.9
	313.5
	Unknown

	Sample PGAC
	4
	0.19
	13.4
	151.0
	Unknown

	Sample PGAC
	5
	0.25
	13.0
	297.8
	Unknown

	Sample PGAC
	6
	0.32
	32.8
	623.9
	Unknown

	Sample PGAC
	7
	0.36
	48.6
	1012.8
	Unknown

	Sample PGAC
	8
	0.40
	127.5
	4861.6
	Unknown

	Sample PGAC
	9
	0.47
	177.6
	6584.7
	Sugar alcohol

	Sample PGAC
	10
	0.51
	119.1
	4786.7
	Unknown

	Sample PGAC
	11
	0.56
	53.5
	670.2
	Unknown

	Sample PGAC
	12
	0.72
	124.7
	9626.9
	Unknown

	Sample PGAC
	13
	0.76
	87.7
	1366.6
	Unknown

	Sample PGAC
	14
	0.79
	101.6
	3081.8
	Unknown

	Sample PGAC
	15
	0.86
	31.6
	867.3
	Unknown

	Sample PGAC
	16
	0.91
	37.9
	1176.5
	Unknown

	Sample PGAC
	17
	0.96
	32.2
	968.7
	Unknown

	Sample PGET
	1
	0.01
	54.7
	623.2
	Unknown

	Sample PGET
	2
	0.07
	36.2
	589.2
	Unknown

	Sample PGET
	3
	0.10
	27.7
	852.8
	Unknown

	Sample PGET
	4
	0.31
	125.5
	6376.0
	Unknown

	Sample PGET
	5
	0.39
	193.9
	9548.0
	Unknown

	Sample PGET
	6
	0.47
	220.7
	8998.4
	Sugar alcohol

	Sample PGET
	7
	0.56
	365.4
	25627.9
	Unknown

	Sample PGET
	8
	0.66
	261.7
	15785.7
	Unknown

	Sample PGET
	9
	0.72
	290.3
	16175.5
	Unknown

	Sample PGET
	10
	0.80
	276.2
	7760.3
	Unknown

	Sample PGET
	11
	0.89
	263.6
	10366.8
	Unknown

	Sample PGET
	12
	0.93
	256.2
	6638.2
	Unknown

	Sample PGAE
	1
	0.04
	55.8
	1755.4
	Unknown

	Sample PGAE
	2
	0.14
	18.0
	409.2
	Unknown

	Sample PGAE
	3
	0.18
	19.4
	269.2
	Unknown

	Sample PGAE
	4
	0.42
	248.5
	22290.8
	Sugar alcohol

	Sample PGAE
	5
	0.51
	242.2
	10354.1
	Unknown

	Sample PGAE
	6
	0.61
	328.1
	37617.7
	Unknown

	Sample PGAE
	7
	0.73
	258.0
	8515.9
	Unknown

	Sample PGAE
	8
	0.76
	237.8
	6035.5
	Unknown

	Sample PGAE
	9
	0.82
	237.7
	21438.0
	Unknown

	Sample PGAF
	1
	0.01
	64.7
	521.6
	Unknown

	Sample PGAF
	2
	0.05
	57.2
	1478.5
	Unknown

	Sample PGAF
	3
	0.13
	33.5
	669.0
	Unknown

	Sample PGAF
	4
	0.25
	24.8
	602.4
	Unknown

	Sample PGAF
	5
	0.30
	14.7
	234.9
	Unknown

	Sample PGAF
	6
	0.43
	320.0
	22163.9
	Unknown

	Sample PGAF
	7
	0.51
	202.3
	8732.4
	Sugar alcohol

	Sample PGAF
	8
	0.71
	114.6
	8004.5
	Unknown

	Sample PGAF
	9
	0.76
	63.1
	1246.6
	Unknown

	Sample PGAF
	10
	0.80
	75.3
	2002.4
	Unknown

	Sample PGAF
	11
	0.95
	34.4
	853.7
	Unknown

	Sample PGEE
	1
	0.01
	96.2
	605.4
	Unknown

	Sample PGEE
	2
	0.03
	31.6
	462.3
	Unknown

	Sample PGEE
	3
	0.11
	18.4
	381.9
	Unknown

	Sample PGEE
	4
	0.38
	83.9
	3542.6
	Unknown

	Sample PGEE
	5
	0.43
	102.7
	3753.2
	Unknown

	Sample PGEE
	6
	0.50
	83.7
	4646.1
	Sugar alcohol

	Sample PGEE
	7
	0.72
	157.0
	13418.2
	Unknown

	Sample PGEE
	8
	0.78
	127.1
	1791.1
	Unknown

	Sample PGEE
	9
	0.80
	132.9
	3851.4
	Unknown

	Sample PGEE
	10
	0.86
	46.1
	1210.1
	Unknown

	Sample PGEE
	11
	0.94
	46.6
	1185.1
	Unknown


Table 5 contains information such as sample code, retention factor (Rf), height, area obtained from the chromatogram for chosen samples PGA1, PGET, PGAE, PGAF,  and PGEE.

Table 5

	STD
	1
	0.38
	377.8
	21123.8
	Sigma Standard

	Sample PGA1
	1
	0.01
	76.4
	614.3
	Unknown

	Sample PGA1
	2
	0.07
	79.4
	2379.9
	Unknown

	Sample PGA1
	3
	0.11
	56.5
	1520.7
	Unknown

	Sample PGA1
	4
	0.21
	44.0
	1263.8
	Unknown

	Sample PGA1
	5
	0.38
	302.5
	23982.6
	Sugar alcohol

	Sample PGA1
	6
	0.55
	215.9
	11662.1
	Unknown

	Sample PGA1
	7
	0.63
	120.2
	3985.0
	Unknown

	Sample PGA1
	8
	0.64
	121.7
	3212.0
	Unknown

	Sample PGA1
	9
	0.69
	104.9
	3107.2
	Unknown

	Sample PGA1
	10
	0.73
	91.2
	3199.3
	Unknown

	Sample PGA1
	11
	0.80
	45.1
	972.4
	Unknown

	Sample PGA1
	12
	0.84
	14.9
	212.7
	Unknown

	Sample PGA1
	13
	0.89
	15.6
	390.9
	Unknown

	Sample PGA1
	14
	0.95
	22.6
	417.5
	Unknown

	Sample PGCM1
	1
	0.05
	31.6
	440.3
	Unknown

	Sample PGCM1
	2
	0.07
	75.6
	948.0
	Unknown

	Sample PGCM1
	3
	0.11
	220.7
	4054.1
	Unknown

	Sample PGCM1
	4
	0.16
	190.5
	8627.9
	Unknown

	Sample PGCM1
	5
	0.26
	188.2
	4887.3
	Unknown

	Sample PGCM1
	6
	0.33
	211.1
	7729.2
	Unknown

	Sample PGCM1
	7
	0.40
	239.4
	13388.0
	Unknown

	Sample PGCM1
	8
	0.42
	237.5
	17811.3
	Unknown

	Sample PGCM1
	9
	0.71
	179.7
	10063.5
	Unknown

	Sample PGCM1
	10
	0.39
	297.1
	3457.1
	Sugar alcohol

	Sample PGCM1
	11
	0.82
	308.8
	19525.4
	Unknown

	Sample PGCM1
	12
	0.89
	79.8
	3122.3
	Unknown


The chromatogram of PGA1, PGET, PGAE, PGAF, PGA2 and PGEE are given in the following figures (Fig. 7a to fig. 7d).

Before derivatization
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After derivatization
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              Fig.7c                                                                      Fig.7d            
The chromatogram of PGA1 and PGCM1 are given in the following figures (Fig. 8a to fig. 8d).

Before derivatization
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After derivatization   
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      Fig.8c                                                                      Fig.8d

Baseline display and the Densitogram display of Sigma Standard, PGA1, PGET, PGAE, PGAF, PGA2 and PGEE are given in the following figures (Fig. 10a to fig. 22b).

                        Fig. 9a Baseline display of sigma standard for method 1(Scanned at 500nm)

Fig. 9b Peak densitogram display of Sigma Standard for method 1 (Scanned at 500nm)


Fig. 10a Baseline display of PGAC                                  Fig. 10b Peak densitogram display of                         

(Scanned at 500nm)                                                          of PGAC (Scanned at 500 nm)

                                                                                                

Fig. 11a Baseline display of PGET                                     Fig. 11b Peak densitogram display of                         

(Scanned at 500nm)                                                              PGET (Scanned at 500 nm)


Fig. 12a Baseline display of PGAE                                      Fig. 12b Peak densitogram display of                         

(Scanned at 500nm)                                                             PGAE (Scanned at 500 nm)

                                                                                          

Fig. 13a Baseline display of PGAF                                      Fig. 13b Peak densitogram display of                         

(Scanned at 500nm)                                                              PGAF (Scanned at 500 nm)


Fig. 14a Baseline display of PGEE                                   Fig. 14b Peak densitogram display of                         

(Scanned at 500nm)                                                                PGEE


Fig. 15a Baseline display of sigma standard                   Fig. 15b Peak densitogram display of                         

For method 2(Scanned at 500nm)                                  Sigma Standard for method 2

                                                                                      (Scanned at 500 nm)
                                                                     

Fig. 16a Baseline display of PGA1                                     Fig. 16b Peak densitogram display of                         

(Scanned at 500nm)                                                       PGA1 (Scanned at 500nm)

                                                                                       

Fig. 17a Baseline display of PGCM1                   Fig. 17b Peak densitogram display of      (Scanned at 500nm)                                                         PGCM1 Scanned at 500nm)                         
Method-1

HPTLC chromatogram of the ethanol extract (PGEE) showed 10 different components of complex nature. PGEE was extracted with chloroform and the chromatogram of aqueous layer (PGAC) after chloroform extraction showed the presence of 4.2% of pinitol in it. Further extraction of PGAC with ethyl acetate: ethanol mixture (9:1) was carried out. The ethyl acetate layer (PGET) on standing separated into two layers ie) ethyl acetate (PGET) and aqueous layer (PGAE). HPTLC analysis of these layers revealed 1.7% of pinitol in PGET and 2.7% of pinitol in PGAE.  The final aqueous layer left with 2.1% of pinitol. There was an equal distribution of pinitol in PGAE and PGAF. More number of extractions with ethyl acetate: ethanol may require extracting the pinitol completely from the PGAF to PGAE. 

The following table 6 gives the results of PGAC, PGET, PGAE, PGAF, and PGEE.
Table 6

	Sample code
	Sample code expansion
	Rf

(Retention factor)
	Area
	% of Pinitol 


	  STD
	Sigma Standard 
	0.47
	9405.0
	94

	PGEE
	Ethanol extract of Pisonia grandis  (R.Br.) 
	0.50
	3753.2
	4.6

	PGAC
	Aqueous fraction after CHCl3 extraction
	0.47
	6584.7
	4.2

	PGET
	Ethyl acetate fraction
	0.47
	8998.4
	1.7

	PGAE
	Aqueous fraction settled in ethyl acetate
	0.42
	22290.8
	2.7

	PGAF
	Aqueous fraction  after ethylacetate:ethanol extraction
	0.43
	22163.9
	2.1


Method – 2

In trial 2, PGEE was extracted with chloroform-methanol mixture (9:1). The PTLC chromatogram of the organic layer (PGCM1) showed the presence of 5.3% of pinitol and that of the aqueous layer (PGA1) revealed the presence of 1.7% of pinitol. Chloroform-methanol mixture was more efficient in extracting pinitol from the aqueous solution.

The following table 7 gives the results of PGCM1 and PGA1
Table 7

	Sample code
	Sample code expansion
	Rf

(Retention factor)
	Area
	% of Pinitol 


	  STD
	Sigma Standard 
	0.38
	21123.8
	94

	PGCM1
	Chloroform : Methanol fraction
	0.39
	26725.7
	5.3

	PGA1
	Aqueous fraction after Chloroform:Methanol  extraction
	0.38
	23982.6
	1.7


Pinitol is reported to have a variety of roles in plant biology such as drought stress, radical scavenging and more recently, enzyme stability. In view of the enormous pharmacological potential bestowed with the plant Pisonia grandis (R.Br.), the present work was undertaken to ascertain the amount of antidiabetic principle present in the plant. The presence of the insulinomimetic molecule pinitol has been reported recently (Shubashini et al., 2010). Pinitol possesses immense potential as an antidiabetic molecule. It is one of the recently discovered antidiabetic natural products which have no side effect at all. Its presence has been identified in many plants mostly from pine, soyabean, Bougainvillea and carob extracts.  In addition to its antidiabetic activity, pinitol also has anti inflammatory activity improves glucose transport and finds use in the treatment of polycystic ovarian syndrome (PCOS). Pinitol supplements are available in the market. The isolation of pinitol from Pisonia grandis (R.Br.) is boon.

Hence, in the present work, it was aimed to quantify the amount of pinitol in the various extracts of Pisonia grandis (R.Br.) by HPTLC method. The study revealed the amount of pinitol in the ethanol extract and fractionation of the extract led to the concentration of the pinitol content in the ethyl acetate-ethanol (9:1) and chloroform –methanol (9:1) fractionates. Hence further studies can be aimed at isolating pinitol directly from the ethanol extract by a simple fractionation instead of undertaking tedious column chromatography.

SUMMARY AND CONCLUSION


5. SUMMARY AND CONCLUSION

Quantification of pinitol in the various extracts of Pisonia grandis (R.Br.) by HPTLC was undertaken in this study. The first chapter is a brief introduction of the study. Review of literature is presented in the second chapter under the following headings.

· Quantitative analysis of medicinal plants 

· HPTLC analysis of plants 

· Identification and quantification of pinitol 
· Pisonia grandis 
· Pharmacological significance of pinitol
The third chapter deals with the methods adopted for this study. The results are presented in the fourth chapter. From the study the following revelations were obtained.

· Extraction of the leaves of 300 g Pisonia grandis (R.Br.) with ethanol gave 49.85 g of extract.
· Phytochemical screening of the various extracts of chosen samples PGEE, PGAC, PGET, PGAE, PGAF, PGCM1, PGA1showed the presence of alkaloids, flavonoids, amino acids, terpenoids, saponins, phenols, and tannins.

· The HPTLC analysis of various extracts revealed that in method -1 there was an equal distribution of pinitol in PGAE(Aqueous fraction settled in ethyl acetate) and PGAF(Aqueous fraction after ethyl acetate: ethanol extraction) while in method-2 the Chloroform-methanol mixture was more efficient in extracting pinitol from the aqueous solution.
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Concentrated ethanol extract (5g) of leaves of Pisonia grandis (PGEE) in 10 ml of H2O








Extracted with 5 ml of pet ether
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Extracted with ethyl acetate:ethanol (9:1)











 Aqueous layer settled in ethyl acetate layer was separated








Ethyl acetate layer (PGET)


Residue 137mg





Aqueous layer (PGAF)





Aqueous layer (PGAE)
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Residue1.4536g
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Concentrated ethanol extract (5g) of leaves of Pisonia  grandis(PGEE) in 10 ml of H2O
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Extracted with chloroform: methanol (9:1)





Aqueous layer (PGA1)








Chloroform : methanol layer. chlorophyll present(PGCM1)








Residue 3.4854g
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Chloroform : methanol layer.chlorophyll  absent(PGCC)
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