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Morphological, Microscopical Studies and Elemental analysis
tse L. and M
Moe Moe Lwin

In the present study, two selected medicinal plants, namely Polygonum
chinense L. (Mahaga-kyansit) and Rhoeo discolor Hance.(Mi-gwin-gamon)
are collected from Dawei District. In this paper, the outstanding features of
selected plants, microscopical characters and elemental analysis of these
leaves are also presented. In morphological studies of Mahaga-kyansit,
herbs, swollen at nodes, black-coloured patches present at central portion
of leaf blade, ochreate stipules. The inflorescences are terminally
corymbose. The ovary trigonous-ovoid, stigma trifixed. In microscopical
studies, stomata anomocytic. The cuticle is striation on both surface. In
transverse section of midrib, the vascular bundles are collateral, about 8-10
numbers in basal, one was larger than the other bundles, 2 numbers in
middle regions and 1 bundle in apical regions. Calcium oxalate crystals
(Rosette) are present in the parenchymatous cells.. In the present study, the
Migwin-gamon are rosette-forming succulent herbs. The leaves are
crowded, upright, the upper surface green, the lower surface rich reddish-
purple. The inflorescences are axillary, boat-shaped. Flowers involucres
bracts. The androecium are stamens 6, often clothed with moniliform hairs,
anthers often with and expanded or variously modified connective. The
gynaecium are carpel 3, trilocular, stigma capitate. In the microscopical
studies, the leaves are isobilateral leaf. The stomata are tetracytic type.
Lower epidermis cells larger than the upper one and stoma in the lower
epidermis." Crystal of tetragonal system form (Prism) present in the
mesophyll cells.

Myanmar is floristically rich in medicinal plants and supporting 85%
of the population in rural areas. Most of the people use traditional medicine
for the treatment of diseases. Although synthetic drugs and antibiotic brought
about a revolution in controlling different diseases, plants occupy a very
significant role as raw material for some important drugs (Medicinal plants of
Myanrnar, 2000).

In most countries, many plant parts, such as roots, leaves, bark, seeds,
fruits and flowers are used in traditional medicine. Thus plants may save
many lives if they are used correctly (WHO, 1990).
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In Myanmar most people depend on traditional medicines and herbal
medicines rather than western synthetic drugs for the treatment of various
diseases. Before the production of medicine, the human often used plants were
crude drugs.

So in this research, two traditional medicinal plants were selected.
Namely Polygonum chinense L. (Mahaga-kyansit) belongs to the family
Polygonaceae. This family is spread over 40 genera and 800 species (Willis,
1966). In India the family is represented by 8 genera and about 115 species.
The plants are chiefly distributed in north temperate regions of the globe, a
few genera are found in the tropics. Polygonum is distributed almost
throughout the world (Shukla, 1997). This family has about 40 genera and
800 species, mostly herbs. About 29 species are indigenous to Britain (Trease
& Evans, 2002).

Polygonaceae family consists of 30 genera and 600 species, chiefly
temperately (Hooker, 1885). Quinones (anthraquinones, phenanthraquinones,
Enthrones and dianthrones) are found in Polygonum (Trease & Evans, 2002).
Leaves are used for Scorpion bites, tonic, vulnerary, antiscorbutic properties
(Kirtikar& Basil, 1975),.

Rhoeo discolor Hance. belongs to the family Commelinaceae. The
spiderwort family (Commelinaceae) is the largest and most important of the
order, i t includes 38 genera and 700 species, the following genera, which
provide species grown as garden and indoor ornamentals: genus Rhoeo, 20
species (Website I). About 40 genera and 650 species: mainly in tropical
regions, fewer species in subtropical and temperate regions; 15 genera and 59
species in China. Widely grown in tropics, subtropics and warm temperate
climates (Website II). A family of largely tropical and subtropical plants,
represented by 37 genera and about 600 species distributed over the warmer
parts of the earth. In the United States the family is represented by 4 genera
with indigenous species Rhoeo 20-22 spp (Lawrence, 1969). The leaves juice
is used to colour the cheeks, it irritant effect producing erythema, for curing
dysentery and diarrhoea (Website III). In India the family is represented by
about 80 species. (Kirtikar & Basu, 1975) included 30 genera and 400 species
in mostly tropical and subtropical.

The present research, Mahaga-kyansit and Migwin-gamon involved
tiieir morphological, microscopical characters and elemental analysis of these
leaves. Chlorine (Cl) helped to maintain the electrical. Needed for the
formation of HC1 acid in gastric juice. Assists in the transport of CO2 by
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blood. Calcium (Ca) is the principal supporting material of the skeleton and
teeth. Phosphorus (P) stimulate root growth. Potassium (K) is required to
maintain health. It is also needed for growth, transmission of nerve impulses,
heart activity. Sulfur (S) is also acted as a laxative and has been known as the
"beauty mineral" it helps the complexion and the skin to stay clean and
youthful. Most of the Iron (Fe) in the body occurs as haemoglobin. It is also
needed for the oxygenation of red blood cells, and for energy production. An
adult male requires about 10 mg of iron a day and a woman during
menstruation will require about 18 mg a day. Most Strontium (Sr) is used to
make compounds that are applied to the glass picture tubes on color television
sets. Zinc (Zn) is essential for all living things, and is important for growth
and development. Manganese (Mn) is also indicated in stimulating growth of
the connective tissue is also thought to be of importance in brain functioning.
Rubidium (Rb) is used in a few electronic devices, making special glasses and
batteries. Copper (Cu) is a component of the respiratory pigment haemocyanin
(Website-V).

A i m s • ' .

• To promote Myanmar medicinal plants and their usages in traditional
therapy play a very significant role

Objectives

© To identify and verify the morphological characters of Polygonum
chinense L. and Rhoeo discolor Hance.

« To investigate the microscopical characters bfPolygonum chinensz L.
and Rhoeo discolor Hance. leaves

® To determine the elemental analysis of these leaves

Materials arad Methods

The specimens of Polygonum chinense L. and Rhoeo discolor Hance.
used in this research were collected flowering periods June, 2006 from Dawei
District of Tanintharyi Division. After collected specimens were used to
study its taxonomy, dried, pressed and mounted on the herbarium sheets.
There are identified the specimen with the help of literatures such as Backer,
1970; Cooke, 1853; Dutta, 1970; Hooker, 1885; Hutchison, 1960; Shukla,
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1997 and Subrahranyam, 1996. The microscopical characters of lamina,
midrib, petiole were examined by freehand sections from the fresh specimens.
The microscopical characters of each sample were usually cleared by chloral
hydrate solution.

In this research, the energy dispersive X-rays fluorescence
spectrometer (EDX - 700, Shimadzu) was used analyse the samples. First of
all, Mahaga-kyansit and Mi-gwin-gamon leaves were separately ground in
order to get a fine powder using a grinding machine. Then the powdered
sample (2g) was pressed into pellets by a 4 tons of hydraulic press. These
pellets were used in EDX-700 spectrometer as specimens.

Family

Botanical Name

Myanmar Name

Local Name

Distribution

Part Used

Uses

Results

: Polygonaceae

: Polygonum chinense L.

:Var. Polygonum brachiatum Poir.

Polygonum bvalifolium Meisner apud Wall.

Polygonum subhastata Meissn.

Polygonum corymbosa Meissn.

: Mahaga-kyansit

: Kinn-ywet

: Throughout Myanmar

: Leaves and The whole plant

: Scorpion bites, tonic, vulnerary, antiscorbutic
properties, cough, asthma, kidney, jaundice, urinary
disease

Diagnostic characters of Polygonum chinense L.

Habit: Herbs, branches long, cylindrical, swollen at nodes, glabrous, up to
about 4 feet high

Leaves: Alternate, simple, ovate to ovate-oblong, lamina 3.0-19.5 cm x 2.0-
7.7 cm, black-coloured patches present at the central portion of leaf blade, the
tips acute to shortly acuminate, the margins entire to crenate-denticulate, the
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base rounded or oblique, sometimes amplexicaul basal auricles, hardly
winged, both the surface glabrous; petioles cylindrical, about 0.7-2.0 cm long,
glabrous or pubiscent; not orchreate stipules, about 3.5 cm long, narrowly
lanceolate-acuminate, glabrous.

Inflorescence: Terminally corymbose, the penduncles cylindrical, floral
bracts 1.5-4.0 mm long, lanceolate, glabrous.

Flowers: Bracteate, bracteolate, pedicellate, white, 1.3 mm long, complete,
bisexual, actinomorphic, hypogynous.

Perianth: 5, apopetalous, quincuncial, petaloid, about 2.5 mm x 1.5 mm,
inferior.

Androecium: Stamens 8, epiphyllus, the filaments about 1.0-2.0 mm long,
anther dithecous, dorsifixed, introrse, longitudinal dehiscense, inferior.

Gynaecium: Carpel 1, one ovule in each locule, basal placentation, the style
about 1 mm long, ovary trigonous, the stigma trifixed, each with capitate, the
stigma about 1 mm, superior.

Fruits: Trigonous-ovoid, not shiny, grayish-black with short beak, enclosed
by perianth at maturity.

Seed: Seeds small, with a large starchy endosperm.

Microscopical characters afPotygonum chinense L.

The Lamiiaa .

In surface view, upper epidermal cells are rectangular to polygonal in
shape and anticlinal wall straight. Lower epidermal cells are polygonal,
anticlinal wall slightly wavy. Stomata of upper surfaces are few, anomocytic
type, striation. Stomata of lower epidermal cells are abundant.

In transverse section of lamina, the cuticle is present on both surfaces,
striation. The epidermal cells of the upper surfaces are polygonal in shape and
lower surface are barrel-shaped, thin-walled, compactly arranged., anticlinal
wall straight. Upper epidermal cells are more larger than the lower one.
Palisade cells found below the upper epidermis are arranged at right angles to
the surface and one layered thick, rectangular, loosely arranged, vertically
erect elongated in shape. The spongy mesophyll cells are oval to rounded
cells and 4- to 5- layers(Apical), 4- to 6- layers (Middle) and 4- to 7- layers
(Base). Calcium oxalatc crystal (Rosette) are distribution in mesophyll cells.
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These characters are the same in apical regions, central regions and basal
regions but different in sizes.

The vascular bundles are collateral type and different in sizes
according to apical, middle and basal regions. Each bundle is surrounded by
a layer of parenchymatous bundle sheath which is distinct from the
neighbouring cells.

The Midrib

In surface view, both. epidermal cells of midrib are thin-walled,
parenchymatous, rectangular to polygonal in shaped, striation. The cells are
elongated along the length of the midrib.

In transverse section of midrib, the cuticle is thick, striation. Upper
and lower epidermal cells are barrel-shaped, trichomes absent. The size of
midrib is broader at the basal region and slightly reduces its thickness and
width at the epidermis cells, the outer and inner collenchyma 2-3 layers. The
cells are rounded to polygonal in shape. There are 8- to 10- layers (Basal
regions), 5- to 8- layers (Middle regions), 3- to 5- layers (Apical regions) of
parenchyma cells above the vascular bundle and 8- to 10- layers (Basal), and
5- to 7- layers (Middle and Apical) of cells below the vascular bundle. The
cells are rounded to polygonal in. shape. Calcium oxalate crystal (Rosette)
scattered in the parenchymatous cells. Air cavities are present in upper
portion of parenchyma.

The vascular bundles are collateral and about. 8-10 numbers in basal,
among these one vascular bundle was larger than the other bundles, 2 numbers
in middle and 1 number on apical regions. Xylem are composed of vessels,
tracheids, fibres, fibres-tracheids, and xylem parenchyma cells. Phloem cells
are thin-walled and consisting of sieve tubes and companion cells.

In surface view, the epidermal cells are thin-walled, parenchymatous,
rectangular to polygonal in shape, striation.

In transverse section, the cuticle is thick, barrel-shaped, compactly
arranged. Below the epidermis the outer and inner collenchyma 3- to 5- layers
on both sides. The parenchymatous, cells are rounded to polygonal; 6- to 8-
layers of parenchyma cells above the vascular bundle and 16- to 18- layers
below. Calcium oxalate • crystal (Rosette) scattered in the parenchymatous
cells. Air cavities are present in upper portion of parenchyma.
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The vascular bundles about 8-9, among these one is the biggest than
other vascular bundles. Xylem lies towards the upper epidermis and
composed of vessels, tracheids, fibres-tracheids, fibres and xylem
parenchyma. Phloem lies towards the lower epidermis and composed of sieve
tubes and companion cells.

Family : Commelihaceae

Botanical Name : Rhoeo discolor Hance.

Syns: Rhoeo spathacea Stearn.

Tradescantia spathacea Sw.

Tradescantia discolor

Myanmar Name : Migwin-gamon

Common Name : Rhoeo, Moses-in-the-Cradle, Moses-in-the-Boat,

Moses-in-a- Basket, Oyster plant, Boat lily

Distribution : Throughout Myanmar

Part Used : Leaves
Uses : Diarrhoea, Dysentery (Fresh leaves juice for dysentery

take Vi cup 3 times a day) The juice is used to colour
the cheeks, its irritant effect producing erythema

Diagnostic characters of Rhoeo discolor Haoce.

Habit: Rosette-forming succulent herbs, aerial stems with alternate leaves,
popular house ornamentals.

Leaves: Crowded, large, upright, elongate, broadly linear-lanceolate, sheathed
at the base, up to 30-40 cm x 4.0-7.5 cm, the upper surface green, the lower
surface rich reddish-purple, the tips acute, the margins entire, the leaf base
sheathing the stem, both the surface glabrous; petioles cylindrical, about 2.0-
7.0 mm long.

Inflorescence :Axillary, short:, bracts subsessile, boat-shaped, 10.2 cm long,
glabrous.

Flowers: Bracteate, 5-13 mm x 3-6 mm, bracteolate, 2-5 cm x 3-7 cm, white,
pedicellate, 2.0 cm long, often showy, borne in pairs of boat-shaped bracts or
in cymes subtended by spathe-like or involucre-like, complete, bisexual,
actinomorphic, hypogynous.
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Calyx: 3, free, often boat-shaped, valvate, white, 3 mm x 5 mm, inferior.

Corolla: 3,free, fan-shaped, valvate, white, about 5 mm x 5 mm, inferior.

Androecium: Stamens 6, all fertile, subequal; filaments filiform or somewhat
flattened, sometimes clothed with moniliform hairs; anthers often with an
expanded or variously modified connective, 5 min-7 mm long, anther
dithecous, basifixed, about 2 mm x 1 mm, longitudinal dehiscense, inferior.

Gynaecium: Carpels 3, trilocular, one ovule in each locule, axile placentation,
the style 4 mm long, stigma capitate, superior.

Fruits : A capsule

Seeds : Angled, endospermic

Microscopical characters ofMhoeo discolor Hance.

The Lamina

In surface view, the cuticles are present and trichomes are absent, the
epidermal cells of both surfaces are parenchymatous and thin-walled, the
anticlinal walls of both surfaces are straight. Stomata are abundant on the
lower surfaces but fewer from the upper one. The upper surfaces are present
small intercellular space. Stomata present are tetracytic, oval in outline. The
guard cells are reniform with abundant chloroplast.

In Transverse section, the cuticle is thin, present on both surfaces. The
buliform cells or motor cells are present on lower epidermis cells and barrel-
shaped in upper epidermis cells, compactly arranged, sunkened stoma in the
lower epidermis of the leaves. Lower epidermis cells larger than upper one.

The mesophyll cells are made up of parenchymatous cells, which are
not differentiated into palisade and spongy cells, about 12-30 layers in
thickness and rounded to polygonal shaped, compactly arranged intercellular
spaces absent the upper side and small intercellular space present the lower
one; calcium oxalate crystal (Prism) tetragonal system present in the
mesophyll cells.

The vascular bundles of the lateral veins embedded in the mesophyll,
collateral type. Each bundle is surrounded by a compact layer of thin-wallecl
parenchymatous bundle sheath, distinct from the neighbouring cells. The
xylem towards the upper side and the phloem towards the lower side. The
xylem tissue consists of vessels, tracheids, fibres, fibres-tracheids and xylem
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parenchyma. The phloem tissue consists of sieve tube elements, and
companion cells.

Elemental Analysis by using EDXRF of Mahaga-kyansit leaves

The experimental work for the analysis of elemental concentrations
was carried out at URC. The experimental data are shown in Fig.l and Table.
1; accordingly Potassium (K), Phosphorus (P), Calcium (Ca), Chlorine (Cl)
and Iron (Fe) are found as principal elements and Zinc (Zn), Rubidium (Rb),
Manganese (Mn), Copper (Cu) and Strontium (Sr) are found as trace elements
in Mahaga-kyansit leaves.

Table. 1 Elemental Analysis of Mahaga-kyansit leaves (%)

^ • \ ^ ^ Sample

Elements^""""*--^^

K

P

Ca

Cl

Fe

Zn

Rb

Mn

Cu

Sr

Leaves (Percentage)

1.646 *

0.680 *

0.347 *

. 0.232 *

0.086 *

0.012 #

0.009 #

0.007 #

0.003 #

0.003 #
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<fi
f

: Leaves(Percentage)
• !

Fig. 1 Elemental Analysis of Mahaga-kyansit leaves

Elemental Analysis by using EDXRF of Mi-gwin-gamon leaves

The experimental work for the analysis of elemental concentnations
was carried out at URC. The experimental data of EDXRF were shown in
Fig. 2 and Table. 2. Chlorine (Cl), Calcium (Ca), Potassium (K), Phosphorus
(p), Sulfur-(S) and Iron (Fe) are found as principal elements and Bromium
(Br), Strontium (Sr), Zinc (Zn) and Manganese (Mn) are also found as trace
elements in Mi-gwin-gamon leaves.

Table. 2 Elemental Analysis of Mi-win-gamon leaves (%

^^^^^Sample
E l e m e n t s ^ \ ^

Cl

Ca

K

P

Leaves
(Percentage)

3.171 *

1.152 * ,

0.925 *

0.472 *
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. Elements"""^^^

S

Fe

Br ;

Sr

Zn

Mn

Leaves
(Percentage)

0.240 *

0.043 *

0.010 #

0.009 #

0.007 #

0.005 #

*= Principal Elements

#= Trace Elements

3.5 r

Co K PI S Fe Br Sr Zn Mn

B Leaves (Percentage)

Fig. 2 Elemental Analysis of Mi-gwin-gamon leaves
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Discussion

The present investigation involves taxonomicl studies on both
vegetative and reproductive parts as well as the microscopical examination of
the leaves.

The plant Polygonum chinense L. involved in this research grows
abundantly in Dawei District of Tanintharyi Division.

In the present study, the Mahaga-kyansit are herbs, swollen at nodes,
glabrous. The leaves are alternate, simple, black-coloured patches present at
central portion of leaf blade, the margins entire to crenate-denticulate,
sometimes amplexicaul basal auricles, hard winged, ochreate stipules (Backer,
1068; Dassanayake, 1981). The inflorescences are terminally corymbose
(Hooker, 1885). The flowers are small, bracteate, bractreolate, actonomorphic,
bisexual. The perianth are 5, apopetalous, quincuncial (Shukla, 1997). The
androecium are stamens 8, epiphyllus, the anthers are dorsifixed, introrse,
longitudinally dehiscense. The ovaries monocarpellary, basal plancentation,
ovary trigonous-ovoid, stigma trifixed. The fruits are trigonous-ovoid,
grayish-black with short beak; the seeds are small, starchy endosperm. These
characters are in agreement with by (Cooke, 1853; Dutta, 1970; Kirtikar &
Basu, 1975 and Lawrence, 1969).

In microscopical studies, the leaves are dorsiventral, stomata
commonly anomocytic. The cuticle is striation on the both surface. The uppci
epidermis are rectangular to polygonal in shape and straight anticlinal walls.
The lower epidermis are polygonal, anticlinal walls slightly wavy.

In transverse section of midrib, the vascular bundles are collateral,
about 8-10 numbers in basal, one was larger than the other bundles, 2 numbers
in middle regions and 1 bundle in apical regions. Air cavities are present in
upper portion of parenchyma. Calcium oxalate crystals (Rosette) are present
in the parenchymatous cells.

In transverse section of petiole, vascular bundles are about 10
numbers, upper one vascular bundle is the largest among these. Calcium
oxalate crystal (Rosette) are present in the parenchymatous cells. Air cavities
are present in upper portion of parenchyma. These microscopical features of
the leaves are agreement with by (Metcalfe & Chalk, 1960; Pandey, 1996;
Sundara Rajan, 2000; Trease & Evans, 1978; Wallis, 1967).

In this research, the plant Rhoeo discolor Hance. are grows in Dawei
District of Taninthayi Division. In the present study, the Migwin-gamon are
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rosette-forming succulent herbs, popular house ornamentals. The leaves are
crowded, upright, the upper surface green, the lower surface rich reddish-
purple (Backer;, 1968). The inflorescences are axillary, boat-shaped. Flowers
are white, borne in pairs of boat-shaped bracts or involucres bracts (Cooke,
1853; Shukla, 1997). The calyx are 3, free, boat-shaped and the corolla are 3,
fan-shaped, inferior. The androecium are stamens 6, often clothed with
moniliform hairs, anthers often with and expanded or variously modified
connective. The gynaecium are carpel 3, trilocular, stigma capitate (Dutta,
1970; Hutchinson, 1960). The fruits are capsule and the seeds are angled,
endospermic. These characters are in agreement with by (Hooker, 1885;
Kirtikar & Basu, 1995; and Trease & Evans, 2002).

In the microscopical studies, the leaves are isobilateral leaf. The
mesolphyll is often not differentiated into palisade and spongy parenchyma,
but consists of spongy cells only. The stomata are absent on the upper
epidermis and abundant on the lower epidermis. They are tetracytic type.
Lower epidermis cells larger than the upper one and sunkened stoma in the
lower epidermis. Calcium oxalate crystal (Prism) tetragonal system present in
the mesophyll cells. These characters are agreement with by (Pandey, 1996;
Sundara Rajan, 2000; Trease & Evans, 1978 and Wallis, 1967).

The eight principal mineral elements in the human body which are
Phosphorus (P), Sulfur (S), Potassium (K), Calcium (Ca), Sodium (Na),
Chlorine (Cl), Magnesium (Mg) and Iron (Fe) (about 5g in a man of average
weight). According Table. 1; K, P, Ca, Cl and Fe are found as principal
elements in Polygonum chinense L. and according Table. 2; Cl, Ca, K, P, S
and Fe are found as principal elements in Rhoeo Discolor Hance.. In addition
to these there are small quantities of other trace elements, many of which are
essential to life. According to Maung Maung Htay, 2001; these characters
are in agreement with those mentioned.

Conclusion

Polygonum chinense L. (Mahaga-kyansit) and Rhoeo discolor Hance.
(Migwin-gamon) plants are famous in Dawei District. The fresh leaves juice
is used as a major remedies in traditional medicine. Now, in botanical study
the diagnostic characters have been described. In addition, microscopical and
elemental analysis of these leaves were also determined.
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As many of these mineral elements occur Only in some food, it is
essential that the diet should include a wide variety of foods. As a substantial
amount of Chlorine (Cl), Calcium (Ca), Potassium (K), Phosphorus (P), Sulfur
(S) and Iron (Fe) are found in Polygonum chinense L. and Rhoeo discolor
Hance., therefore this may be considered useful for medicinal purposes.

This study reveals the useful information for the correlation of
Polygonum chinense L. and Rhoeo discolor Hance. For its proper and
effective utilization of Myanmar traditional medicine in the near future.
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