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ABSTRACT
Objective: To study in detail the macro and micro morphology including scanning electron microscopy, phyto and physicochemical analysis along
with the trace elements determination (EDAX) of the leaves of Vitisvinifera L. family Vitaceae, which possesses various bioactive components and
many traditional and pharmacologically validated uses in the treatment of many diseases including NTD.
Methods: Macroscopy, microscopy including scanning electron microscopy, physicochemical analysis, preliminary phytochemical screening, Energy
dispersive X-ray analysis to determine the various trace elements, and other WHO recommended parameters for standardizations were performed.
Results: Vitisvinifera L. leaves are orbicular-cordate, 5-15cm, more or less deeply, palmately-3-, 5- or 7-lobed, irregularly toothed, glabrescent above,
often grey-tomentose beneath, thin membraneous; Microscopic evaluation revealed the presence of ranunculaceous type of stomata in lower
epidermis and upper epidermis cell walls are straight polygonal in shape and apostomatic, secretory cells, druses of calcium oxalate crystals,
raphide, pearl glands, unicellular trichomes, xylem vessels, phloem, fibres. Vein islet numbers, vein ter mination numbers, stomatal number,
stomatal index and other physicochemical tests like ash values, loss on drying, extractive values were determined. Preliminary phytochemical
screening showed the presence of sterols, tannins, proteins and amino acids, flavonoids, terpenoids, volatile oil, saponin, carbohydrates and absence
of glycosides, alkaloids, fixed oil.
Conclusion: The microscopic analysis using histological identification, microscopic constants and other physicochemical examinations of the leaves
of Vitisvinifera L. can be used as a rapid, inexpensive botanical identification technique and is useful in standardization, hence would be of immense
value in authentication of the leaf as it was proved to have wide panel of pharmacological and ethno medical use including prevention and
treatment of tropical diseases.
Keywords:Vitisvinifera, Vitaceae, Microscopical evaluation, Scanning electron microscope, Energy dispersive X-Ray analysis, neglected tropical
diseases.
INTRODUCTION
Tropical diseases are of great public health problem. The WHO
reported that nearly one billion people suffer from one or more
neglected tropical diseases [1]. Tropical humid climate facilitates the
occurrence of many skin infections and other diseases [2]. Plant
materials are used throughout the world as home remedies, over the
counter drug products and raw materials for the pharmaceutical
industry and represent a substantial proportion of the world drug
market. It is therefore important to establish their quality [3]. In this
study we selected a widely available plant Common Grape Vine leaf,
Vitisvinifera L. The Common Grape Vine is popularly known as Angur
and dakh, in India and Kodimundiri in Tamilnadu. It belongs to the
family Vitaceae [4].Vitaceae family comprises woody climbers, vines,
trees, shrubs and succulent’s trees which are important food
sources. Commercially, Vitaceae families are valuable raw materials
for the production of wine, medicine and perfumery. The grape
family (Vitaceae) is a relatively small family and comprises about 14
genera and 700 species. Notably, the species of Vitaceae are
characterized as woody, vines with leaf opposed tendrils which also
includes shrubs and succulents, inflorescence a cyme, corymb or
panicle, usually with leaf opposed [8].Leaves and branches extracts
investigation by reversed phase HPLC showed the presence of
resveratrol, viniferin, balanocarpol[6]. It was reported that the leaves
are rich in tannin, flavonoid, procyanidin, organicacids, lipids,
enzymes, vitamins[7].The fresh leaves contains procyanidins,
anthocyanins, flavanoids, hydroxyl cinnamic acid derivatives,

triterpenes, sterols, tannins, polysaccharides, monosaccharides and
non-alkaloid nitrogen containing compounds. The stilbene groups,
as resveratrol and viniferins, have also been isolated from leaves [8].
The leaves of V.vinifera have astringent and haemostatic properties
are used in the treatment of leprosy, diarrhea, hemorrhage, varicose
veins,
hemorrhoids,
inflammatory
disorder,
pain,
hepatitis[9,10].Leaves are consumed in some traditional foods
(Dolmathes) and used for diarrhoea, vomiting and varicose
treatment. As this leaves are useful in the treatment of many
diseases including leprosy it is essential to establish standard
parameters for identity, quality and purity enabling to obtain newer
drug leads for tropical diseases. Antimicrobial, antiviral, antioxidant,
antitumor, hypoglycaemic, antinociceptive, wound healing,
vasorelaxant,
antiasthmatic,
analgesic,
anti-inflammatory,
antipyretic, diuretic, hepato curative effect of leaves of V.vinifera
have been reported[10-18].
As mentioned earlier several reports have been published on the
effects of the plant extract and chemical constituents on different
biological activities in vitro and in vivo. An investigation to explore
its pharmacognostic examination is inevitable. Hence, in this work
we report an attempt on microscopic evaluation including scanning
electron microscopy, physicochemical
determination and
phytochemical screening and energy dispersive X -ray analysis to
determine therapeutically important trace elements for the
standardization and quality assurance purposes of this cultivar.
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MATERIALS AND METHODS

RESULTS

Chemicals

Macroscopy

Formalin, acetic acid, ethyl alcohol, chloral hydrate, toludine blue,
phloroglucinol, glycerin, hydrochloric acid and all other chemicals
used in this study were of analytical grade.

Vitisvinifera is a a large deciduous climber, climbing by means of
intermittent, leaf opposed, long, often bifid tendrils (Fig: 1,2). Stems
up to 35m long but in cultivation usually much reduced by pruning;
leaves orbicular-cordate, 5-15cm., more or less deeply, palmately-3,
5- or 7-lobed, irregularly toothed, glabrescent above, often greytomentose beneath, thin, membranous (Fig: 3) leaf-opposed, rather
dense; flowers green, in large panicles (of cymes); the peduncle
sometimes bears an unbranched tendril below the flowers; berries
very variable in size, ovoid to globose, greenish, purplish or bluish
black, edible, generally sweet; seeds 2-4, pear shaped, with a
discoidal tubercle at the back.

Instruments





Energy- Dispersive X- Ray spectrometer-Bruker.
Tescon – VEGA-3 model Scanning electron microscope.
NIKON Coolpix digital camera.
Labphot2 microscopic unit.

Collection and authentication of the leaves of V. vinifera
The leaves of the healthy V.vinifera selected for our study was
collected from Utthupatti, near Kodai Road, DindigulDt, Tamilnadu,
India. It was identified, and authenticated by Dr.Stephen,
taxonomist, Dept of Botany, The American College, Madurai,
Tamilnadu, India. A voucher specimen was deposited at the
herbarium of Dept of Pharmacognosy, Madurai Medical College,
Madurai, Tamilnadu, India (PCG-277).
Macroscopic analysis
Macroscopic observation of the plant was done. The shape, size,
surface characters, texture, colour, odour, taste etc was noted [19].
Microscopic analysis
Transverse section midrib region of fresh leaf pieces were cut and
fixed in FAA and then dehydrated by employing graded series of
ethyl alcohol and tertiary butyl alcohol [20] .Sections were taken using
microtome. Permanent mount was prepared using safranin fast
green double staining technique [21]. In order to supplement the
descriptive part the photomicrographs in different magnifications of
all necessary cells and tissues were taken with NIKON Coolpix digital
camera and Labphot2 microscopic unit.
2.5: Microscopical study of leaf using Scanning Electron
Microscope:
SEM sample preparation:
Sample for SEM analysis were mounted on the specimen stub using
carbon adhesive sheet. Small sample were mounted with I sq. cm
glass slide and kept in carbon adhesive sheet.Samples were coated
with gold to a thickness of 100 AO using hitachi vacuum evaporator.
Coated sample were analysed in a TESCON Scanning electron
Microscope[22].

Figure 1:Habit and habitat of Vitisvinifera L.

2.6: Powder microscopy:
Coarse powder of the leaf was used to study the microscopical
characters of the leaf [23, 24].
2.7: Physicochemical analysis:
Total ash, acid insoluble ash, water soluble ash, sulphated ash, loss
on drying, extractive values and leaf constants such as vein islet
numbers, vein terminal number, stomatal number and stomatal
index, palisade ratio were determined [23,24].
2.8: Preliminary phytochemical screening:
Preliminary phytochemical screening was carried out to find out the
presence of various phytoconstituents using standard procedure [25].

Figure2: Leaf arrangement of Vitisvinifera L.

2.9: Determination of trace elements in leaf of V.vinifera by
Energy Dispersive X-ray Analysis (EDAX)
Energy- Dispersive X- Ray spectroscopy analysis of V.vinifera leaves
powder was done to determine quantitatively the various trace
elements like potassium, calcium, magnesium, silica etc [26].
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Figure: 3 Dorsal and Ventral view of the VitisviniferaL.

Figure: 6 T.S. of LAMINA
Ade - Adaxial epidermis, Abe - Abaxial epidermis, Pa - Palisade
tissue, Sp - Spongy tissue
Microscopy of the leaf
Transverse section (T.S) of the leaves through the midrib showed
the following tissue systems.
Midrib:
Figure 4: T.S. of the leaf of V.vinifera L. through the Midrib
Co - Collenchyma, P - Parenchyma, Pa - Palisade tissue, Sp Spongy tissue, Tr -Trichome, Vb
- Vascular bundle

Transverse section of leaf shows a small protuberance on the adaxial
surface and convexity on the abaxial side. Epidermis in single
layered and some of the epidermal cells elongate to form simple
unicellular, trichome and characteristic pearl glands also occur.
Hypodermal region of adaxial side contain 3 or 4 rows of
collenchyma cells and 1or 2 rows in abaxial side. Ground tissue is
made up of parenchymatous cells (Fig: 4).Some cells contain druses
of calcium oxalate crystals. (Fig: 5).
Lamina:
Leaf is dorsiventral in structure. Epidermis is single layered and
made up of small transversely elongated cells. Palisade tissue is
compactly arranged & composed of a single layer of closely arranged
cells. Spongy tissue is composed of small, loosely arranged oval to
round parenchyma cells (Fig: 6).The raphide sacs are varying in
length. Besides the raphide needles, they contain a varying amount
of mucilage. In some places only mucilage cells are seen without
raphides. Side by side with the raphides, clustered crystals also
frequently occur in the mesophyll. The individual raphides pointed
at one end but bidentate at the other end.

Figure: 5 CALCIUM OXALATE DRUSES
Dr - Druses of calcium oxalate crystals

Vasculature is represented by four bundles, of which, an arc shaped
large vascular bundle in the centre and small bundle opposite to the
larger one and two smaller ones on either side of these bundles.
Vein-islets & vein termination:
The secondary and tertiary veins forming distinct vein
islets.Raphides are clearly seen. A few vein terminations are forked.
Trichome:
Trichome is non-glandular, simple and unicellular with blunt end.
Pearl glands are usually spherical structures each with a short stalk,
the interior consisting of large polygonal cells, surrounded by an
epidermis perforated by a stoma, the latter usually but not
invariably situated opposite the stalk of the gland (Fig 7). Cells of the
glands are rich in protein, oil and sugar.
Epidermis in surface view:
The stomata are restricted to the abaxial side of the leaf. The adaxial
epidermal cell walls are straight, polygonal in shape and devoid of
stomata (Fig 8). The Abaxial epidermal cells are small in size and
perforated by ranunculaceous type of stomata (Fig 9).
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T.S. of Petiole:
Transverse section of petiole is nearly circular in outline. Epidermis
is single layered and covered by thin cuticle. The cortex is
differentiated into 2 zones. The outer region shows patches of
collenchyma cells. In between these patches of parenchyma cells are
seen. Inner cortical region is composed of 2 to 4 layers of oval –
round parenchyma cells. Vasculature is represented by a ring of
isolated bundles, accompanied by two cortical bundles on either side
of the groove in the adaxial surface of the petiole. Vessels are roundoval in shape and arranged in radial rows. Phloem is made up of
sieve tubes, companion cells &parenchyma cells. Vascular bundles
are covered on the adaxial side by pericyclicfibres. They are isolated
bundles of fibres or a composite continuous ring of sclerenchyma.
Secretory cells with amorphous contents are widely distributed in
the prenchymatous tissues. Large mucilage cells are also seen. The
central pith region is composed of penta – heptagonal closely
arranged parenchyma cell (Fig: 10).
Microscopical study of leaf using Scanning Electron Microscope
Scanning Electron Microscopy of midrib showed many folded
appearance. No diagnostic feature and new kind of microstructures
not previously recognized and apparently simple structure which
may be extremely complex was observed (Fig 11).

Figure 8: APOSTOMATIC UPPER EPIDERMIS

Powder microscopy
The analysis of the dried powder of the leaf showed Green in colour,
coarse powder, no characteristic odour and taste.Fragments of leaf
with ranunculaceous stomata.Simple non glandular unicellular
trichomes.Clustered
crystals
embedded
in
parenchyma
cells.Individual raphides and Parenchyma cells.Xylem and phloem
vessels with companion cells (Fig 12).

Figure: 9 Lower epidermis showing stomata
St -Stomata

Figure:7Unicellular trichome
Tr-Trichome

Figure:10 T.S. of Petiole
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DISCUSSION

Figure 11: Scanning electron microscopy of Vitisvinifera L.

Figure 12: Powder microscopy of VitisviniferaL.

Utilization and exploration of the available sources of medicinal
plants which are enriched with bioactive compounds and have been
tested traditionally to reduce illness, social exclusion and mortalities
may be cost effective way. Adulteration and misidentification of
medicinal plants can cause serious health problems to consumers
and legal problems for the pharmaceutical industries. The past
decade has witnessed the introduction and implementation of new
Good Manufacturing Practices (GMP) in quality control of raw
materials, intermediates and finished products of botanical origin
.The initial step in quality control of medicinal plants is ensuring the
authenticity of the desired species for the intended use. It can be
conducted via a variety of techniques, namely macro and
microscopic identification and chemical analysis especially
description of microscopic botanical aspects to determine
definitively the proper species of plant material while it is still in its
non extracted form. The observation of cellular level morphology or
anatomy is a major aid for the authentication of drugs. These
characters are especially important for identification of powdered
drugs, because in these cases most of the morphological diagnostic
features are lost [27]. Microscopic evaluation is one of the simplest
and cheapest methods for the correct identification of the source of
the materials. In our present work we selected the leaves of
V.viniferaL. (Vitaceae). The macroscopic and organoleptic characters
of the leaf can serve as diagnostic parameters. Leaf shows a small
protuberance on the adaxial surface and convexity on the abaxial
side. Simple unicellular trichome, pearl gland, and druses of calcium
oxalate crystals, presence of ranunculaceous type of stomata in the
lower epidermis were observed. The secondary and tertiary veins
forming distinct vein islets, raphideswere clearly seen. The scanning
electron microscopy study showed the above structures in 3D view.
No diagnostic feature and new kind of microstructures not
previously recognized and apparently simple structure which may
be extremely complex were observed. The physical constant
evaluation of the drug is an important parameter in detecting
adulteration or improper handling of drugs. The ash value is
particularly important to find out the presence or absence of foreign
inorganic matter such as metallic salts and or silica (earthy matter).
The extractive values are primarily useful for the determination of
exhausted or adulterated drug. Preliminary phytochemical screening
will reveal the useful information about the chemical nature of the
drug. Preliminary phytochemical screening showed the presence of
volatile oil, steroids, flavonoids, terpenoids, saponins, reducing
sugars, carbohydrates, protein and amino acids and absence of
alkaloids, fixed oils and glycosides. Identification of inorganic
minerals of the powdered leaves of V.vinifera by Energy Dispersive X
ray Analysis (EDAX) showed the presence of calcium, potassium,
silica, and magnesium.
CONCLUSION

Physicochemical analysis
Physicochemical parameters were found as follows: Total ash
8.96%w/w, acid insoluble ash 2.78 % w/w, water soluble ash
6.61%w/w, ethanol soluble extractive value 1.72%w/w, water
soluble extractive value 14.58%w/w, loss on drying 2.8%w/w and
foreign organic matter was nil. Leaf constants were as follows vein
islet number 14, Vein termination number 24, stomatal number
(lower epidermis) 23, stomatal index 6.5, and palisade ratio 5.9.

The present work was undertaken with a view to lay down
standards of Vitisvinifera leaves which could be useful to detect the
authenticity of this medicinally useful plant to control some of the
neglected tropical diseases. Microscopical evaluation and
physicochemical standards and preliminary phytochemical reports
can be useful to substantiate and authenticate this drug [28].
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