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ABSTRACT
Pharmacognostic standardization including physico-chemical evaluation is meant for identification, authentication,
and detection of adulteration and also compilation of quality control standards of crude drugs. Standardization of herbal drugs
has traditionally been based on appearance and today microscopic evaluation is indispensable in the initial identification of
herbs, as well as in identifying small fragments of crude or powdered herbs and detection of foreign matter and adulterants.
Therefore the present studyis to investigate the macroscopical, microscopical, fluorescence analysis and physico-chemical
characteristics of the whole plant of Premna tomentosa Willd. (Family - Verbenaceae). The results obtained from the study
may play a major role in setting particular standards for the whole plant of Premna tomentosa Willd. which might broaden its
pharmacognostic, pharmacological, botanical and economical importance.
Key words: Premna tomentosa Willd., Pharmacognostic, Macroscopical, Microscopical, Fluorescence Analysis, Physicochemical.
INTRODUCTION
Simple pharmacognostic techniques used in
standardization of plant material include evaluation of the
morphological,
anatomical
and
physico-chemical
characteristics [1, 2]. Physico-chemical parameters include
Ash values which determine the quality and purity of a
crude drug, especially in the powdered form. Hence ash
determination furnishes a basis for judging the identity and
quality of the drug that gives information to its
adulteration with inorganic matter. Extractive values are
useful for determination of the nature of the chemical
constituents present.
MATERIALS AND METHODS
Collection and Authentication of the plant material
The whole plant of Premna tomentosa Willd.
(Family - Verbenaceae) was widely distributed throughout
South India. The whole plant of Premna tomentosa Willd.
(Family - Verbenaceae) was collected from Tirumala hills,
Tirupati, Andhra Pradesh, India in the month of January
2013. The plant was authenticated by Dr.Madhavachetty,
Assistant Professor, Department of Botany, Sri
Venakateswara university, Tirupati 517 502, A.P., India.

The voucher specimen [Reg.No: (PARC/2010/662)] was
deposited at the department for future reference.
MACROSCOPICAL STUDIES
Macroscopical features of the whole parts of
Premna tomentosa Willd. (Family - Verbenaceae) was
studied directly in the field and photographed under
original environment. The organoleptic features of powder
prepared from whole parts (bark, leaves and flowers) were
also evaluated.
MICROSCOPIC STUDIES
Transverse Section of the Specimen
a. Collection of specimens:
The plant specimens for the proposed study were
collected from Tirumala hills, Tirupati, Andhra Pradesh,
India. Care was taken to select healthy plants and normal
organs. The required samples of different organs were cut
and removed from the plant and fixed in FAA (Farmalin5ml+ Acetic acid-5ml + 70% Ethyl alcohol-90ml). After
24hrs of fixing, the specimens were dehydrated with

*

Corresponding Author S.M.Shaheedha E mail: mahigold81@gmail.com

24

Vol 7|Issue 1| 2017 |24-37.
graded series of tertiary –Butyl alcohol as per the schedule
given by Sass, (1940) [3]. Infiltration of the specimens was
carried by gradual addition of paraffin wax (melting point
58-60º C) until TBA solution attained super saturation.
The specimens were cast into paraffin blocks.
b. Sectioning:
The paraffin embedded specimens were sectioned
with the help of Rotary microtome (thickness 10-12µm).
Dewaxing and staining of the sections were done by
customary procedure. Sections were stained mostly with
toluidine blue [4].
c. Staining:
For anatomical studies the following staining
schedules were followed;
i. Tannic Acid – Ferric Chloride counterstained with 0.5%
alcoholic safrainin. This schedule was found to be quite
satisfactory for all young plant tissues in which the
primary walls were stained.
ii. Alcoholic safrainin (0.5%) counterstained with 0.25%
fast green. This schedule gives good result for studying the
histology of different tissues of the plant organs especially
the cell inclusions.
iii. Toludine Blue – O stain was prepared by dissolving
0.25g of the stain in the mixture of benzoic acid 0.25g,
sodium benzoate 0.29g and distilled water 200ml with p H
of 4.2 - 4.4. Since Toluidine blue is a polychromatic stain,
the staining results were remarkably good and the dye
rendered pink colour to the cellulose walls, blue to the
lignified cells, dark green to suberin, violet to the
mucilage, blue to the protein bodies, etc (O’Brien, 1964).
After dewaxing, the slides were stained for 5 – 10 minutes
and then dehydrated.
d. Photomicrograph
All permanent slides, after staining were
dehydrated by using graded series of Ethanol + Xylol and
mounted in DPX. Photomicrographs were done on
NIKON – Labphot – 2 microscope using Konica colour
film (100 ASA). For normal observations bright field was
used. For the study of crystals and starch grains, the
sections were photographed under polarized light.
Magnifications of the figures are indicated by scale bars.
Descriptive terms of various observations are as found in
standard Anatomy books [5].
Powder Microscopy
The stem and root powders were boiled with
chlora hydrate for 5-10 minutes, and then stained with
phloroglucinol, Toludiene and observed for the
microscopic features under high power (40x).
Physico-Chemical Parameters [6]
The physico-chemical evaluation of a crude drug
involves the determination of identity, purity and quality.
Purity depends upon the absence of foreign matter whether

organic or inorganic, while quality refers essentially to the
concentration of the active constituents in the drug that
makes it valuable to medicine. The following
standardization parameters were evaluated to obtain the
qualitative information about the purity and quality of the
whole parts of Premna tomentosa Willd. (Family Verbenaceae).
a) Determination of foreign matter
Foreign matter in herbal drugs consists of either
parts of the medicinal plant or it may be any organism,
part or product of an organism. It may also include mineral
admixtures not adhering to the medicinal plant materials
e.g. soil, stones, dust etc. The specified quantity of plant
material was spread on a thin layer of paper. By visual
inspection or by using a magnifying lens (5X or 10X), the
foreign matters were picked out and the percentagewas
recorded.
b) Determination of moisture content
Moisture is an inevitable component of crude drugs,
which must be eliminated as far as practicable. Drying
plays a very important role in the quality as well as purity
of the material. Moisture will lead to the activation of
enzymes and gives suitable condition, to the proliferation
of microorganisms.
Method
An accurately weighed quantity of about 2 g of
powdered drug was taken in a tared glass petridish. The
powder was distributed evenly. The petridish was kept
open in vacuum oven and the sample was dried at a
temperature between 100 to 105ºC for 3 h until a constant
weight was recorded. Then it was cooled in a desiccator to
room temperature, weighed and recorded. % Loss on
drying was calculated using the following formula.
Loss in weight of the sample
% Loss on drying = ------------------------------------------ x 100
Weight of the sample

c) Determination of ash values
Ash value aids in determination of quality and
purity of crude drug in powdered form. The objective of
ashing vegetable drugs is to remove all traces of organic
matter, which may otherwise interfere in an analytical
determination. On incineration, crude drugs normally
leave an ash usually consisting of carbonates, phosphates
and silicates of sodium, potassium, calcium and
magnesium. A higher limit of acid-insoluble ash is
imposed, especially in cases where silica may be present
or when the calcium oxalate content of the drug is very
high.
 Determination of total ash value
Weighed accurately, 3 g of the powdered material in
a silica crucible which was previously ignited and
weighed. The powdered material was spread as a fine even
layer at the bottom of the crucible. The crucible was
incinerated until a red hot material was obtained, not
exceeding 450°C temperature and free from carbon. The
crucible was cooled and weighed. The percentage of the
25
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total ash was calculated with reference to the air dried
powdered sample.
Wt. of total ash
% Total ash value = ---------------------------------- x 100
Wt. of crude drug taken

 Determination of acid insoluble ash value
The obtained total ash was boiled with 25 ml of
2N Hcl for 5 min. The insoluble ash was collected on ash
less filter and washed with hot water. The insoluble ash
was transferred into pre-weighed silica crucible, ignited,
cooled and weighed. The procedure was repeated till the
constant weight was obtained. The percentage of acid
insoluble ash was calculated with reference to the air dried
drugs.
Wt. of acid insoluble ash
% Acid insoluble ash value = ------------------------------------------ x 100
Wt. of crude drug taken



Determination of water soluble ash value
The total ash obtained was boiled with 25 ml of
chloroform water for five min. The insoluble matter was
collected on a ash less filter paper & and washed with hot
water. The insoluble ash was transferred into pre-weighed
silica crucible, ignited for 15 min at a temperature not
exceeding 450°C, cooled and weighed. The weight of the
insoluble matter was subtracted from the weight of total
ash. The percentage of water soluble ash was calculated
with reference to the air-dried sample drug.
Wt. of total ash - Wt. of water insoluble ash
% Water soluble ash value = ---------------------------------------- x 100
Wt. of crude drug taken

 Determination of Sulphated ash value
Silica crucible was heated to redness for 10
minute, allowed to cool in a desiccator and weighed. The
total ash obtained was taken in the crucible and weighed
accurately. It was ignited gently at first, until the substance
is thoroughly charred. The residue was cooled, moistened
with 1 ml of conc. Sulphuric acid, heated gently until
white fumes are no longer evolved and ignited at 450°C
temperature until all black particles have disappeared. The
crucible was allowed to cool, a few drops of conc.
sulphuric acid was added and heated. Ignited as before,
allowed to cool and weighed. The percentage of Sulphated
ash was calculated.
d) Determination of extractive values
Extraction values are useful for determination of
crude drugs & it gives an idea about the nature of the
chemical constituents present. The solvent used for the
extraction should be in position to dissolve appropriate
quantities of desired substances.
Wt. of Sulphated ash
% Sulphated ash value = ------------------------------------- x 100
Wt. of crude drug taken

 Determination of alcohol soluble extractive value
About 5 g of air dried coarse powdered drug was
weighed and macerated with 100ml of 90%alcohol in a
closed flask for 24 hrs, shaking frequently during the first
6 hrs & allowed to stand for 18 hrs .Thereafter it was
filtered rapidly taking precautions against loss of the
solvent. 25 ml of the filtrate was evaporated to dryness in a
tarred flat bottomed dish, dried at 105°C & weighed. The
percentage w/w of the alcohol soluble extractive was
calculated with reference to the air-dried drug.
% Alcohol soluble extractive value = 80 x Wt. of residue


Determination of water soluble extractive value
About 5 g of air dried coarse powdered drug was
weighed and macerated with 100ml of chloroform water
I.P. in a closed flask for 24 hrs, shaking frequently during
the first 6 hrs & allowed to stand for 18 hrs .Thereafter it
was filtered rapidly taking precautions against loss of the
solvent. 25 ml of the filtrate was evaporated to dryness in a
tarred flat bottomed dish, dried at 105°C & weighed. The
percentage w/w of the water soluble extractive was
calculated with reference to the air-dried drug.
% Water soluble extractive value = 80 x Wt. of residue


Determination of ether soluble extractive value
About 5 g of air dried coarse powdered drug was
weighed and macerated with 100ml of petroleum ether in a
closed flask for 24 hrs, shaking frequently during the first
6 hrs & allowed to stand for 18 hrs. Thereafter it was
filtered rapidly taking precautions against loss of the
solvent. 25 ml of the filtrate was evaporated to dryness in a
tarred flat bottomed dish, dried at 105°C & weighed. The
percentage w/w of the ether soluble extractive was
calculated with reference to the air-dried drug.
% Ether soluble extractive value = 80 x Wt. of residue
Results of the extractive values determined are presented
in Table 3.
FLUORESCENCE ANALYSIS
Fluorescence provided by a drug is one of the
several methods used for analyzing crude drugs.
Fluorescence is a type of luminescence in which the
molecule emits visible radiation passing from higher to
lower electronic state. The molecules absorbs light usually
over a specific range of wavelength, get excited from
ground state to a high energy level and many of them emit
such radiations while coming back to the ground state.
Such a phenomenon of re-emission of absorbed light that
occurs only when the substance is receiving the exciting
rays is known as “Fluorescence”. For fluorescence
analysis, powdered drug was sieved through 60 mesh and
observations were made following by Chase CR, Pratt RJ,
(1949) and Ushakumari et al. (2004) [7,8].
Method
About 10 g of powdered drug was taken in
petridish and treated separately with different reagents
viz., methanol, 1N methanolic sodium hydroxide, ethanol
(70% v/v), 1N ethanolic sodium hydroxide, 1N HCl, 50%
sulphuric acid, 50% nitric acid and 5% potassium
26
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hydroxide. These were observed under short UV (254 nm),
long UV (365 nm) and visible light. Results of the
fluorescence values determined are presented in Table 4 &
5.
RESULTS AND DISCUSSION
Macroscopical Studies
It is assumed that macroscopical evaluation of
any plant drug is considered to be the primary step for
establishing its quality control profile. Proper
authentication of a drug depends almost entirely on
macroscopical characters. The macroscopical description
of a crude drug includes size, shape, nature of outer and
inner surfaces, type of fracture and organoleptic
characteristics like colour, odour, taste, consistency, etc.
The macroscopical feature of the fresh whole
plant parts of Premna tomentosa Willd. as well as the
powder of dried of plant was studied and the results were
shown in table 1 & 2. The photographs of both plant parts
are shown in Figures 1 –3.
Microscopical studies of Premna tomentosa Willd
Microscopical study of an organized drug either
in entire or powdered form is one of the important aspect
of its histological evaluation. The arrangement of tissues in
transverse and longitudinal section and types of cells and
cell contents are revealed by suitable histological study of
a crude drug with the aid of microscope. Microscopical
evaluation of a crude drug also involves linear
measurements, study of surface preparations of leaves,
quantitative microscopical aspects and chemo-microscopy.
Certain microscopical characteristics like stomata,
trichomes, calcium oxalate crystals, starch grains, stone
cells, palisade ratio, vein islet number, vein termination
number, etc., are important anatomical characteristics of
organized drugs.
The microscopical studies of Premna tomentosa
Willd. was carried out and it shown following features.
Anatomy of the leaf
In sectional view the lamina showed a median
thick midrib and smaller lateral views. The midrib and
lateral views were prominent and they hang on the abaxial
side of the lamina (Figure 4). The midrib was elliptical in
section view and it projected above the adaxial side into
wide, short, hump. On the abaxial part it formed large and
thick major part of the midrib. The midrib was 670µm
thick. The adaxial hump was 150µm wide and the abaxial
part of the midrib was 570µm wide.
The midrib consisted of distinct epidermal layer,
parenchymatous ground tissue and a circular vascular
cylinder (Figure 5). The epidermal cells were small,
circular and thick walled. Glandular trichomes were
occasionally seen on the epidermal layer. The ground
tissue includes 3 or 4 outer layers of thick walled cells and
circular, less compact, thin walled inner parenchyma cells.
The ground tissue in the adaxial hump included small,
circular collenchymas cells.
The vascular cylinder consisted of a wide and
deep cup shaped major vascular strand and a large circular

vascular strand located in the adaxial part of the adaxial
hump. The main vascular system consisted of numerous,
long, radial and compact, angular, thick walled xylem
elements and several, independent masses of phloem tissue
located on the outer periphery of the xylem strand. There
were thick, discontinuous layer of sclerenchyma elements
on the outer end of the phloem. The adaxial circular
vascular strand consisted of 2 opposite segments of xylem;
phloem occurred in between the 2 xylem segments (Figure
7). The 2 vascular strands had phloem just opposed.
Lateral Vein
The lateral vein was planoconvex with flat
adaxial side and thick abaxial part. The structure was more
or less similar to midrib. The vascular strand consisted of a
bowl shaped collateral main structure and a small, circular
adaxial strand. The main strand included several radial
compact lines of xylem elements and thick layer of phloem
elements on the lower part of the xylem. A thin layer of
sclerenchyma cells was located along the outer border of
the vascular structure. The adaxial strand was circular with
thin outer ring of xylem elements enclosing a central mass
of phloem elements (Figure 6).
Lamina
It was dosiventral measuring about 100µm in
thickness. The adaxial epidermis consisted of thick
epidermal cells which were wide and squarish in outline
and possess thick cuticle. The adaxial epidermis was
apostomatic. Then abaxial epidermis was thin and
included small, rectangular or circular thick walled cells.
The mesophyll tissue consists of 2 horizontal layers of
columnar palisade cells and 2 or 3 layers of lobed, loosely
arranged spongy parenchyma cells (Figure 8).
Epidermal trichomes were commonly seen on the
lower epidermis of the lamina. The trichomes were either
glandular or non glandular type. The glandular trichomes
were capitate type. They had a single, short, thin walled
stalk cell and a spherical head of 4 compact secretory cells
(Figure 9).
The glandular trichomes were 25µm in height.
The glandular head was 20µm in diameter. The non
glandular trichomes were 2 or 3 celled, uniseriate and
unbranched. They had thick lignified walls and narrow
lumen (Figure 10).
Epidermal cells and stomata
The surface of epidermal cells in paradermal
sections appeared small cells with thick wavy anticlinal
walls. The adaxial epidermis had no stomata. The cell
walls were smooth (Figure 11 & 12).
The abaxial epidermis consisted of epidermal
cells with wavy thick anticlinal walls. Stomata were
densely distributed in the abaxial epidermis (Figure 13).
The stomatawere actinocytic, each stoma is surrounded by
4 or 5 radially stretched subsidiary cells (Figure 14 & 15).
The guard cells were broadly elliptical and measured
15x25µm in size. In surface view of the epidermis there
were also seen cross sectional view of the glandular

27

Vol 7|Issue 1| 2017 |24-37.

trichomes (Figure 13). The secretory head of the gland
included a circle of 4 cells.
Calcium oxalate crystals were seen densely
clotting the veins. The crystals were short, spindle shaped.
They occur within the epidermal cells which form bundle
sheath cells of the view (Figure 14).
Venation pattern
The lamina consisted of densely reticulate
venation system. The major lateral veins gave rise to
smaller vein lets which formed polyhedral vein islets (Fig.
16). The vein lets had thick and distinct vein boundaries
and within the islet they were mostly simple, unbranched
vein terminations. The terminations were thin and long.
Theywere mostly straight (Figure 17).
Petiole
In cross section view the petiole was triangular
with adaxial flat side (Figure 18). The epidermal layer of
the petiole was very thin and less prominent. The cells
were circular, thin walled and darkly stained. The ground
tissue was homogeneous with compact, polygonal
parenchyma cells. The ground tissue in the central part of
the petiole was larger with thin compact cell. The vascular
system consisted of a triangular outline which was wavy
with shallow, ridges and furrows (Figure 18 & 19). The
ridged layer of vascular strands consisted of xylem inside
the ridge and phloem outside. Each vascular segment had
thick and prominent sclerenchyma cap. The xylem
elements were short, parallel in radial lines ,each line
having 2 to 5 elements. The phloem was thick and massive
and includes sieve elements and phloem parenchyma cells.
The petiole was 2.1mm in vertical plane and 1.6mm in
horizontal plane (Figure 18 & 19).
Stem
The stem was circular in cross sectional view. It
consists of 2 or 3 successive thin cylinders of periderm
(Figure 20 & 21). The epidermal layer was thin with small,
squarish, thick walled cells. The epidermis was broken at
several places. Inner to the epidermis was a layer of first
formed periderm which includes 4 layers of radially
aligned suberized phellem cells.
Inner to the first periderm occurred a circle of
highly thick masses of fibres. Inner to the fibre masses
occurred a second layer of periderm. In this region the
periderm cells were rectangular and radially elongated
(Figure 21 & 22).
The second layer of periderm was followed by a
thick cylinder of wide, thin walled sclerenchyma elements.
This was followed by a third layer of periderm which
consists of radially arranged tabular or rectangular phellem
cells (Figure 22 A).
The inner boundary of the third layer of periderm
consisted of a thin continuous cylinder of sclerenchyma.
Secondary phloem occurred in the form of a thin
continuous cylinder in between the fibre cylinder and
secondary xylem (Figure 22A & 22B). The phloem
consisted of sieve elements with companion cells and
phloem parenchyma.

Secondary xylem cylinder was in the form of
hollow, dense structure and includes vessels, fibres and
rays. The vessel elements of the secondary xylem were
solitary or in radial multiples of 2 or 3. The vessels were
circular or elliptical, fairly thick walled and were 40µm in
diameter. A growth ring was seen in the middle part of the
xylem cylinder (Figure 23 & 24).
Xylem fibres were polyhedral in sectional view
thick walled and lignified. The lumen of the fibre was
fairly wide. The xylem rays were 1 or 2 cells thick, they
are straight and the cells were fairly thick and lignified
(Figure 23 & 24).
Root
The roots of thin and thick types were studied.
The thin root is 1.5mm in diameter. The thin root consisted
of comparatively thin periderm (Figure 25). However the
xylem cylinderwas thick and dense. The thin root had
fairly distinct superficial periderm which consisted of 7
layers of cells which were tabular in shape and suberized.
Inner to the periderm was a wide cortical zone
where the cells have dark dense inclusions. In the middle
part of the cortex occurred a thin continuous cylinder of
sclerenchyma cells (Figure 26)
Secondary phloem occurred in thin continuous
layer around the xylem cylinder. Secondary xylem
included several successive rings of vessels. Each ring
represented a growth ring ,within a growth ring were seen
only 2 or 3 layers of vessels. The vessels were all mostly
uniform in diameter and a few vessels may be narrow. The
vessels were 40µm in diameter.
Thick root
The thick root had heterogeneous thick periderm
which is 200µm in thickness (Figure 27). The periderm
consisted of regular, radial rows of tabular cells. The
periderm showed 2 thin rings of cells. Each ring being one
cell in thickness. These uniseriate rings had lignified walls
and they are called phelloid cells. The remaining cells of
the periderm had suberized cell walls and they were called
phellem cells (Figure 28).
Inner to the periderm occurred the cortex where
the cortical cells have dense dark inclusions (Figure 29 &
30). The secondary xylem exhibited several concentric
rings of vessels and each ring appears to be a growth ring
boundary. The vessels of the xylem were mostly solitary
or in short radial multipliers. They were circular or
elliptical. Both narrow and wide vessels were seen.
The wide vessels were 40µm in diameter and the
narrow vessels were 20µm in diameter. Xylem fibreswere
highly thick walled and lignified. Xylem rays were narrow
and straight. The ray cells were radially elongated and thin
walled (Figure 31).
Calcium oxalate crystals were seen in the xylem
fibres (Figure 4.15.2). The crystals were druses. The
crystals were not abundant and occur diffusely in the
secondary xylem.
POWDER MICROSCOPY
The powder preparation exhibited the following elements:
28
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Trichomes:
A unique type of trichome called dendroid
trichome were abundant in the powder (Figure 32 & 33).
These trichomes were densely distributed on the lower
surface of the lamina. Some of the dendroid trichomes had
a long stalk which consisted of 4 or 5 rectangular cells.
The stalk cells were thin walled and they may be 130 to
310µm in length (Figure 33).
At the tip of the stalk occurred a cluster of
horizontally oriented branches of trichome. These
horizontal trichomes appeared stellate in surface view
(Figure 34).
Some of the dendroid trichomes had a large
number of lateral trichome which appeaedr like a bunch.
Lateral trichomes were mostly vertical in position (Figure
33). Some of the dendroid trichomes were subsessile with
a short, less prominent stalk with terminal cluster of lateral
trichomes (Figure 34). The lateral branches were up to
360µm long and 5µm thick. The cell walls of the terminal
trichomes were thick and lignified.
A second type of nonglandular trichomewas less
common. This trichome consisted of 3 or 4 cells and the
trichome was uniseriate and unbranched. They had
comparatively thin walls and wide lumen. These uniseriate
trichomes were more than 300µm in length and 15µm
thick (Figure 35)

i.

Xylem elements:
The powder of the xylem tissue included 3 major
components namely vessel elements, fibres and
parenchyma cells. Tracheids were also occasionally seen
in the powder (Figure 37 & 38).
Tracheids:
The tracheids were narrow, much elongated
cylindrical cells with dense bordered pits on the lateral
walls. No perforation plate was evident. The tracheidwas
320µm long and 20µm thick (Figure 39)
Fibres:
The fibres were mostly narrow and libriform type.
They had thick lignified walls and narrow lumen. The
ends of the fibre were gradually tapering into pointed tip
(Figure 40). Some fibre appeared to be short and wide
(Fig. 41). The fibres were upto 550µm long and 10µm
thick.
Vessel elements:
The vessel elements were mostly cylindrical,
narrow and long (Figure 42 & 43). The vessel elements
had dense, multiseriate lateral wall pits (Fig. 43). The end
wall perforation was wide circular and horizontal (Figure
44). Some of the vessel elements had short tails and
oblique elliptical perforations. The tail was seen at one end
(Figure 44) or both ends (Figure 44). The vessel elements
were350 to 500µm long and 40 to 80µm wide.

Glandular trichome
Detached from the lamina were seen the secretory
body of the glandular trichomes. The trichomewas circular
with 4 cells arranged in cruciate form. The cell walls were
thin and had dense content (Figure 36)

Parenchyma:
Spherical parenchyma cells were abundant in the
powder. They were thin walled and possessed amorphous
cell inclusions. The parenchyma cells were 60µm in
diameter.

Table 1. Macroscopical Features of Premna tomentosa Willd.
Observations
Characteristics
Colour
Odour
Taste
Texture
Shape
Size

Bark

Leaves

Flowers

light greyish brown
Odourless
Characteristic
Slightly rough
Branches and
branchlets obtusely
quadrangular

Green
Pleasant odour
Slightly bitter
Slightly rough
Simple, decussateopposite, lanceolateelliptic, ovate-cordate

Pinkish white
Characteristic
Characteristic
Smooth

Up to 25ft

5-22 × 3-14 cm

Powdered plant
material
Pale green
Characteristic
Slightly bitter
---

bisexual, numerous,
pedicels

---

2-4 mm long, 12mm wide

---

Figures of the plant Premna tomentosa Willd.
Figure 1. The whole plant of Premna tomentosa Willd.

29

Vol 7|Issue 1| 2017 |24-37.

Figure 2. Leaf of Premna tomentosa Willd.

Legend for the Figures: Premna tomentosa Willd
Figure 4. T.S. of lamina with midrib and lateral vein

Figure 3. Flowers of Premna tomentosa Willd.

Figure 5. T.S. of midrib enlarged

Figure 6. T.S. of lateral vein
Figure 7. Vascular system of the midrib enlarged

(AbB - Abaxial bundle, AdH – Adaxial hump, AdS –
Adaxial side, Ep – Epidermis, GT – Ground tissue, La –
Lamina, Lv – Lateral vein, MR – Midrib, Ph – Phloem, SC –
Sclerenchyma, Tr – Trichome, VC – Vascular cylinder, VS –
Vascular strand, X – Xylem)
Figure 8. T.S. of lamina

(AdH – Adaxial hump, AdS – Adaxial strand, Abx –
Abaxial Xylem, Ep – Epidermis, GP – Ground parenchyma,
Ph – Phloem, GTr – Glandular trichome, SC –
Sclerenchyma, X – Xylem)
Figure 9. T.S. of lamina with 2 glandular trichomes
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Figure 10. Non glandular trichome arising from the
epidermis of the lamina

Figure 11. Adaxial epidermis in surface view

(AbE – Abaxial epidermis, AdE – Adaxial epidermis, GTr – Glandular
trichome, LV – Lateral vein, NGTr – Nonglandular trichome, PM – Palisade
mesophyll, SM – Spongy mesophyll)

Figure 12. Localisation of calcium oxalate crystals along
the veins of the lamina

Figure 13. Abaxial epidermis showing stomata

(AW – Anticlinical wall, Cr – Crystals, EC – Epidermal cell, Vn – Vein)

Figure 14. Cyclocytic stomata in abaxial epidermis

Figure 15. Cyclocytic stomata in abaxial epidermis

(AW – Anticlinical wall, EC – Epidermal cell, GC – Guard cell, GTr – Glandular trichome, SC – Subsidiary cell,
St – Stomata)
Figure 17. Vein islets and vein terminations enlarged
Figure 16. Venation pattern of the lamina

(VI – Vein islet, VT – Vein termination)
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Figure 18. T.S. of petiole entire view

Figure 19. T.S. of petiole enlarged view

(AS – Accessory strand, Ep- Epidermis, CGT – Central ground tissue, GT –
Ground tissue, Ads – Adaxial side, OGT – Outer ground tissue, Ph –
Phloem, Sc – Sclerenchyma, VS – Vascular Strand)

Figure 20. T.S. of stem a sector

Figure 21. T.S. of stem different zones of tissues of the
stem

(CFi – Cortical fibre, Co – Cortex, PhFi – Phloem fibre, Pi – Pith, SPh –
Secondary phloem, Sx – Secondary Xylem, Ve – Vessels)

Figure 22 (A,B,C). T.S. of stem showing periderm
(Cylinders and secondary phloem)

(Ep – Epidermis, Fi – Fibre, Pe – Periderm, PhFi – Phloem fibre, Sc – Sclerenchyma, SPh – Secondary Phloem)
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Figure 23 (A,B,C). T.S. of stem secondary phloem and
secondary xylem a sector

(PhFi – Phloem fibre, SPh – Secondary phloem, Sx- Secondary xylem, Ve – Vessels, XFi – Xylem fibre, XR – Xylem ray)

Figure 24 (A,B). Secondary xylem showing growth ring
border

(GR – Growth ring, Ve – Vessels, XFi – Xylem fibres, XR – Xylem ray)

Figure 25. T.S. of young root entire view

Figure 26. Outer part of the root with secondary phloem
and secondary xylem

Figure 27. Inner part of secondary xylem

Figure 28. T.S. of thick root a sector

(CO – Cortex, CFi – Cortical fibre, Pe – Periderm, SPh – Secondary phloem,
Sx – Secondary xylem, Ve – Vessels, XFi- Xylem fibre)
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Figure 29. Localisation of calcium oxalate crystals in the
xylem ray

Figure 30. T.S. of thick root showing heterogeneous
periderm and cortical zone

(Co – Cortex, Cr – Crystals, Pd – Phelloderm, Pm – Phellem, SPh –
Secondary phloem, Sx – Secondary xylem, Ve – Vessels, XFi – Xylem fibre)

Figure 31(A,B). Secondary xylem with vessels and fibres

(Co – Cortex, Pd – Phelloderm, Pm – Phellem, Sph – Secondary phloem,
Sx – Secondary xylem, Ve – Vessels, XFi – Xylem fibres, XR – Xylem
ray)

Figure 32. A dendroid trichome with short stalk

Figure 33. Dendroid trichome with long stalk

Figure 34. Dendroid trichome without stalk

Figure 35. Non glandular trichome

(St – Stalk, TB – Terminal branch)

Figure 36. Secretory head of glandular trichome

Figure 37. Xylem powder showing fibres, parenchyma
cells and vessel element

(GTr – Glandular trichome, NGTr – Nonglandular trichome)
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Figure 38. Xylem powder showing fibres, parenchyma
cells and vessel element

Figure 39. A tracheid

(Fi – Fibres, Pe – Perforation, Pi – Pits, VE – Vessel elements, Trd –
Tracheid)

Figure 40. Fibres entire view

Figure 42. A vessel element and parenchyma cells

Figure 41. Fibres entire view

(Fi – Fibres)
Figure 43. Vessel elements with oblique and wall
perforation

Figure 44. A vessel element with circular end wall perforation and tail at one end

Physico-chemical parameters
a) Moisture Content
The percentage Moisture content in the whole plant of Premna tomentosa Willd. powder was found to be 8.0 %w/w.
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b) Ash values
Table 2. Ash values of powdered the whole plant of Premna tomentosa Willd. (Family - Verbenaceae)
Ash values
Whole plant of Premna tomentosa Willd. powder (%w/w)
Total Ash value
7.50
Acid insoluble ash value
0.80
Water soluble ash value
1.20
Sulphated ash value
8.50
c)

Extractive values

Table 3. Extractive values of powdered the whole plant of Premna tomentosa Willd. (Family - Verbenaceae)
Extractive values
Whole plant of Premna tomentosa Willd. powder (%w/w)
Alcohol soluble extractive
2.40
Ether soluble extractive
0.50
Water soluble extractive
3.50
Fluorescence Analysis
Many phytochemicals fluoresce when suitably
illuminated. The fluorescence colour is specific for each
compound. A non-fluorescent compound may fluoresce if
mixed with impurities that are fluorescent [89].
Fluorescence provided by a drug is one of the several
methods used for analyzing crude drugs. Fluorescence is a
type of luminescence in which the molecule emits visible
radiation passing from higher to lower electronic state. The
molecules absorbs light usually over a specific range of
wavelength, get excited from ground state to a high energy
level and many of them emit such radiations while coming

back to the ground state. Such a phenomenon of reemission of absorbed light that occurs only when the
substance is receiving the exciting rays is known as
“Fluorescence”.
The fluorescence studies of the whole plant of
Premna tomentosa Willd. showed the behavior and colour
with different chemical reagents. The solvents used were
sodium hydroxide (aqueous), Sodium hydroxide
(alcoholic), hydrochloric acid, 50% sulphuric acid, 50%
nitric acid and methanol. The results are given in Table 4
& 5.

Table 4. Fluorescence Analysis of whole plant of Premna tomentosa Willd.
Petroleum ether
Reagents
Chloroform extract
Reagents
extract
Day Light
UV Light (366nm)
1 N NaOH (Aqueous)
Light Brown
Yellowish brown
1 N NaOH (Aqueous)
1 N HCl
Brown
Lightbrown
1 N HCl
50% H2SO4
Brown
Lightbrown
50% H2SO4
50% HNO3
Brown
Dark Brown
50% HNO3
Methanol
Light Brown
Dark Brown
Methanol
Sample + NH3 Solution
Light Brown
Dark Brown
Sample + NH3 Solution
Sample + Iodine
Dark Brown
Dark Black
Sample + Iodine
Sample + FeCl3
Dark Brown
Dark Brown
Sample + FeCl3

Petroleum ether
extract
Day Light
Light Brown
Brown
Brown
Brown
Light Brown
Light Brown
Dark Brown
Dark Brown

Table 5. Fluorescence Analysis of whole plant of Premna tomentosa Willd.
Reagents
1 N NaOH
(Aqueous)
1 N HCl
50% H2SO4
50% HNO3
Methanol
Sample + NH3
Solution
Sample + Iodine
Sample + FeCl3

Reagents

Ethyl acetate
extract
Day Light

Ethyl acetate extract

Methanol extract

Day Light

UV Light (366nm)

Light Brown

Yellowish Brown

1 N NaOH (Aqueous)

Light Brown

Brown
Brown
Brown
Light Brown

Yellowish Brown
Dark Brown
Dark Brown
Dark Brown

1 N HCl
50% H2SO4
50% HNO3
Methanol

Brown
Brown
Brown
Light Brown

Light Brown

Dark Brown

Sample + NH3 Solution

Light Brown

Dark Brown
Dark Brown

Dark Black
Dark Black

Sample + Iodine
Sample + FeCl3

Dark Brown
Dark Brown
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CONCLUSION
The results obtained from present study may play
a major role in setting particular standards for the whole
plant of Premna tomentosa Willd. which might broaden its
pharmacognostic,
pharmacological,
botanical
and
economical importance. These parameters may also prove
beneficial in identification of the plant. Thus, with the help
of these standards we identify the adulteration of the whole
plant of Premna tomentosa Willd. which will be of great
use for the future workers in selecting the correct herbal
specimen.
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