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ABSTRACT

Objective: In this study, an attempt was made to generate information based on botanical, physicochemical and HPTLC data needed for proper
identification and authentication of M. emarginata and C. asiatica belonging to two different families.

Methods: Botanical study comprises of macroscopy, microscopy and powder microscopy of leaves of both crude drugs. The physicochemical
parameters such as water-soluble extractive, alcohol soluble extractive and loss on drying at 1058, total ash, acid insoluble ash, and volatile oil were
determined according to standard methods. HPTLC studies of chloroform extracts of leaves of both drugs were conducted at 254 nm, 366 nm and
575 nm after derivatisation using vanillin-sulphuric acid and the results were documented.

Results: The present study reveals that microscopy and most of the physicochemical parameters of both the plant materials are different. Anatomy
of the leaves showed two main characteristic differences. First plenty of trichome with trichome base and calcium oxalate crystal is common in M.
emarginata, which is not observed in C. asiatica. Both plants have different venation patterns and leaf constants. The total ash content and the
solubility in alcohol and water for leaves of C. asiatica are higher than that of M. emarginata. The HPTLC fingerprinting pattern obtained for both
drugs are different.

Conclusion: All the results obtained from this study help in determining differences and similarities of leaves of M. emarginata and C. asiatica and
thereby preventing adulteration and substitution and emphasizing the importance of standardization.
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INTRODUCTION and fever due to enlargement of the liver and also for treating
cancer. C. asiatica widely known as Brahmi has been used as a
rasayana (adaptogenic) drug since ancient time for enhancing
cognitive function by revitalizing the nerve and brain cells. It has
been used for revitalizing the nerves and brain cells, hence primarily
known as a "Brain food" or “Memory enhancer”in India [4]. It is
commonly  known asmandukparnior Indian  pennywort
or jalbrahmi [5]. In China, known as gotukola, it is one of the
reported “miracle elixirs of life” known over 2000 y ago [6].

Merremia emarginata Burm. F (Convolvulaceae) and Centella
asiatica (L) (Apiaceae) are two important drugs mentioned in
Siddha system of medicine. M. emarginata and C. asiatica are
perennial, much-branched creepers. M. emarginata is also known as
Ipomoea renifomis and it is widely distributed all over India,
especially in damp places and railway tracks. C. asiatica is locally
known as Vallarai. It is found throughout India growing in moist
places up to an altitude of 1800 m. About 20 species grow in most
parts of the tropic or wet pantropical areas such as rice paddies, and
also in rocky, higher elevations [1]. These plants have different
vernacular names [2-3] (table 1).

Both plants resemble externally. The similar morphological
characteristics of the leaves of both herbs with subtle differences
lead to substitution. These are also frequently adulterated or
substituted with other species. In this study an attempt was made to

Both plants have been used as a medicine in India since ancient time.
M. emarginata has been claimed to be useful for cough, headache,
neuralgia, rheumatism, diuretic, inflammation, troubles of the nose,

generate information based on botanical, physicochemical and
HPTLC data needed for proper identification and authentication of
M. emarginata and C. asiatica belonging to two different families.

Table 1: Vernacular name of M. emarginata and C. asiatica

S. No. Regional language M. emarginata C. asiatica

1 Tamil Elikkathilai Vallarai

2 Malayalam Elichevi Kudangal

3 Sanscrit Akhuparni Mandukaparni

4 Kannada Althigida Brahmisoppu

5 Hindi Muskani Ballari

MATERIALS AND METHODS experimental purposes. The fresh samples were used for

(A). Plant material anatomical studies.
. Plant material

. L (B). Macroscopy
The fresh leaves of M. emarginata and C. asiatica were collected

and authenticated. The plant materials were cut, crushed dried,
and kept in airtight containers and wused for all other

Macroscopic characters of leaves of M. emarginata and C. asiatica
were recorded systematically. The arrangement, size, shape, base,
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texture, margin, apex, venation, colour, odour, taste of leaves were
observed. Macroscopic characters were studied [7].

(C). Microscopy

Microscopic studies of both plant materials were carried out by
preparing thin sections of leaves. The thin sections were further
washed with water, stained with safranin and mounted in glycerine
for observation [8].

(D). Powder microscopy

The powder microscopy of the powered leaves of both drugs was
studied using standard procedure [9] by capturing the images of
different fragments of tissues and diagnostic characteristic features
were recorded.

(E). Determination of leaf constants

A number of leaf measurements are used to distinguish some closely
related species not easily characterized by general microscopy.
Stomatal number, stomatal index, palisade ratio, trichome number,
vein islet and veinlet termination of leaves of both plants were
observed under 4X, 20X objective of the microscope as per standard
protocol.

(F). Physico-chemical study

The physicochemical parameters such as ash content, acid insoluble
ash, volatile oil, solubility in water and alcohol, loss on drying at 105°C
and foreign matter were determined as per WHO guidelines [10].

Int J Curr Pharm Res, Vol 11, Issue 3, 29-37

(G). High-performance thin layer chromatographic analysis
(HPTLC)

HPTLC is an invaluable quality assessment tool for the evaluation of
botanical materials and is the simplest separation technique today
available to the analyst [11]

a. Preparation of extract of the drug materials for HPTLC
analysis

4 gm each of the dried and powdered leaves of M. emarginata and C.
asiatica was soaked in 40 ml chloroform at room temperature for
overnight. The contents were filtered through separate filter papers
and each filtrate was concentrated on a water bath to 4 ml. These
extracts were used for chromatographic studies [12].

b. Development of HPTLC

4 pl and 8 pl of chloroform extract of each plant material were
spotted in the form of bands with Camag microliter syringe on a pre-
coated silica gel 60 Fzs4 (Merck) plates with Automatic TLC Sampler
4 (ATS4). Mobile phase selected for the study was Toluene: Ethyl
acetate: Formic acid (6: 2: 0.1). Linear ascending development was
done in twin trough glass chamber saturated with the specified
mobile phase. The plate was air dried and kept under UV 254 nm
and 366 nm and white light after derivatization using vanillin-
sulphuric acid reagent and photo documentation were done. The
plates were scanned at UV 254 nm, 366 nm and 575 nm after
derivatization using TLC Scanner 4 with win CATS software for
interpretation of data.

Fig. 1: Habit (a) M. emarginata, (b) C. Asiatica

RESULTS AND DISCUSSION
(A). Macroscopic characters

Morphology of leaves of M. emarginata and C. asiatica are discussed
below M. emarginata is sometimes confused with C. asiatica which
has the same habit. (fig. 1.) These are clonal perennial and prostrate.
M. emarginata has slender stems 30-75 cm long that usually form
roots at the nodes. Leaves alternate, reniform to broadly ovate, 0.3-3
cm long. Often slightly wider, cordate with broadly rounded sinus
and a basal lobes entire, glabrous. Yellow flowers with very short
peduncle, capsular, fruits with black seeds. Habitat is in open
grasslands and fields, along railroads and waste places.

C. asiatica is faintly aromatic, stoloniferous, creeper herb, flourishes
extensively in shady, marshy, damp and wet places such as paddy
fields, river banks forming a dense green carpet. Leaves of C. asiatica
are cordate or hastate, 1-3 from each node of stems, long petioled, 2-
6 cm long and 1.5-5 cm wide, orbicular-reniform, sheathing leaf
base, crenate margins, glabrous on both sides, leaf blades are,
crenate with thick radiate veins, pink flowers with umbel
inflorescence. Fruits of C. asiatica are compressed mericarps. Using
this distinction, the plant material with small globose fruit capsules

was identified asM. emarginata [13]. The leaves ofM.
emarginata are consumable as pot-herb [14]. In Salem district it is
consumed in the name of Vallarai with the consumers expecting the
benefits of C. asiatica.

(B). Microscopy

The T. S of M. emarginata and C. asiatica leaves were differentiated in
to epidermis, mesophyll and vascular tissues. In M. emarginata the
epidermal layer consists of semi-circular, thin walled cells with thick
cuticle on the flat outer tangential wall. But in C asiatica both
epidermises were uniseriate, composed of compactly arranged
rectangular cells with moderately striated outer walls. Cuticle
appeared either completely absent or poorly developed in C. asiatica.
Non-cuticular striated epidermis which may facilitate the steady
absorption of water from the surrounding [15]. Beneath the epidermis
of the M. emarginata small cluster of collenchymatous cells is located
in the adaxial conical part. In C. asiatica abaxial epidermis contained a
patch or band of sclerenchymatous tissues. Anomocytic stomata were
embedded throughout the upper and lower epidermis of M.
emarginata but paracytic in C. asiatica. Many of which contain crystals
of calcium oxalate. In C. asiatica mesophyll having a compact palisade
parenchyma with one layer of elongated, and barrel shaped cells and
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oval to rectangular spongy parenchyma cells with wide intercellular
spaces. A parenchymatous bundle sheath was encircled the vascular
strand. In M. emarginata 2 to 3 layers of elongated palisade cells and
spongy mesophyll with loosely arranged cells. Bicollateral bowl
shaped vascular bundle. In both cells of the mesophyll were found
filled with plenty of chloroplasts (fig. 3).

Fig. 2:T. S of Leaf (1) M. emarginata (a-d) (2) C. asiatica (e-h),
aande: portion enlarged, b: Cuticle (cl), epidermis (ep), palisade
cell (pc), c: vascular bundle (vb), dandh: lower epidermis (le), f:

epidermis (ep), g: vascular bundle (vb), palisade cell (pc)

T. S of M. emarginata petiole was semi-circular on the abaxial side
and the adaxial side has wide shallow concavity. Petiole of C. asiatica
had a pentagonal shape and dorsiventeral differentiation. Trichome
with thin epidermal layer was followed by collenchyma and
parenchymatous ground tissue in M. emarginata. In C. asiatica
trichomes are absent and a prominent enteral hollow core of air
canal present. Bicollateral bundles are centrally located in M.
emarginata. But in C. asiaticafive vascular bundles were arranged in
the corner. Vascular tissues form a continuous cylinder with a
periphloematicsclereids arch over each vascular strand. Crystal
idioblasts were embedded in the cortical parenchyma of the C.
asiatica petiole (fig. 4).
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Fig. 3: T. S of Petiole (1) M. emarginata (a-€) (2) C. asiatica (f-j),
aandf: enlarged portion, b: trichome (tr), c: epidermis (ep), d:
vascular bundle, e: cortex (cx), g: epidermis (ep), collenchyma (cl),
h: vascular bundle (vb), sclereids (sl), i: crystal (cr), j: hollow pith

(C). Powder microscopy

Powder microscopy of leaves of M. emarginata and C. asiatica showed
in fig. 5. M. emarginata and C. asiatica were differentiated into various
characters. Different types of trichomes, such as glandular and warty
trichomes and anomocytic stomata were noted in M. emarginata.
Whereas in C. asiatica, trichomes were absent and paracytic stomata
present. Calcium oxalate crystals present only in M. emarginata.
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Fig. 4: Powder microscopy (1) M. emarginata (a-g) (2) C. asiatica (a-c), a-c: trichomes, d: calcium oxalate crystal, e: anomocytic stomata, f:
spongy parenchyma with chloroplast, gandi: tracheid with spiral thickening, h: parenchyma cell, j: paracytic stomata

(D). Determination of leaf constants

Leaf constants of M. emarginata and C. asiatica are showed in fig. 6 and table 2

Fig. 5: Leaf constants (1) M. emarginata (a-g) (2) C. asiatica (h-1), a: anomocytic stomata (st), bandi: epidermis (ep), c: trichome with base
(tb), d: trichome, eandj: palisade cell (pc), fandk: vein islet (vi), gandl: veinlet termination (vt), h: paracytic stomata

Table 2: Leaf constants of M. emarginata and C. asiatica

S. No. Parameters M. emarginata C. asiatica
1 Stomatal no. 10 10.6

2 Stomatal index 21.4 22.3

3 Palisade ratio 4.1 2

4 Epidermal no. 146.6 69

5 Vein-islet no. 52 20

6 Veinlet termination 42.6 40

7 Trichome no. 14.6 Nil

M. emarginata and C. asiatica have some morphological similar characters and different anatomical characters. Comparison of morpho-anatomical
characters is showed in the table 3.
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Table 3: Comparison of morpho-anatomical characters

S.No.  Characters M. emarginata C. asiatica
1 Habit Branched herb (creeper) Branched herb (creeper)
2 Macroscopy
Root Taproot Tap root
Stem Pubescent, glabrous Reddish, glabrous
Leaf Simple alternate, reniform to broadly ovate Simple alternate, reniform elongated petiole.
Flower Yellow colour Pink colour
Inflorescences Axillary Umbel
Fruit Fruit globes capsule Cremocarp
3 Microscopy
Leaf Thin-walled cells with thick cuticle. Beneath Uniseriate, Cuticle absent or poorly developed.
1. Cuticle the epidermis
2. Epidermis Compactly arranged rectangular cells. Compactly arranged rectangular cells.
3. Mesophyll tissue 2 to 3 layers of elongated palisade cell. 2 layers of barrel-shaped palisade cell.
3. Vascular Bicollateral, bowl-shaped vascular bundle. Bicollateral, parenchymatous bundle sheath was encircled the
bundle vascular strand.
Petiole
1. shape Semi-circular pentagonal
2. trichomes present absent
3. pith parenchymatous hollow pith
4. Vascular bundle 5 or 6 in number 5 in number
Sclereids Sclereids absent Periphloematic Sclereids
4 Powder microscopy
1. Stomata Anomocytic paracytic
2. Trichomes Present absent
3. Crystal Calcium oxalate no

E). Physico-chemical analysis

The results of the physicochemical analysis of leaves of M. emarginata
and C. asiatica leaves are pictorially represented in table 4. Total cash
value of the plant material indicates the amount of minerals and earthy
materials attached to it. Acid-insoluble ash usually represents the
amount of silica present as sand and dust and indicates contamination
[16]. Loss on drying at 105 °C shows the presence of moisture content
and volatile oil in the drug. The water-soluble extractive value
indicates the presence of more polar constituents such as tannin,
sugar, plant acid, mucilage and glycosides. The alcohol-soluble
extractive values indicated the presence of phenols, alkaloids, steroids,

glycosides, flavonoids etc. The water-soluble extractive value of leaf M.
emarginata was 9.36% and that of the C. asiatica was 26.30%. The
respective alcohol-soluble extractive values (2.26 % and 18.86%) are
less when compared to water-soluble extractive values of the plant
materials. Presence of volatile oil was not detected in both the plant
materials. The study reveals that most of the physicochemical
parameters of both plant materials are different. The extractive values
in alcohol and water for C. asiatica was higher than that of M.
emarginata. These values are a measure of the quantity of the chemical
constituents soluble in the solvents. Ash values are also higher for C.
asiatica indicating the presence of more inorganics in the leaf than in
the leaf of M. Emarginata.

Table 4: The physicochemical parameters of M. emarginata and C. asiatica

S. No. Parameters M. emarginata (leaf) C. asiatica (leaf)
1 Total ash (%) 9.46 10.38

2 Acid insoluble ash (%) 1.6 2.1

3 Loss on drying (%) 14.82 8.89

4 Water soluble extractive (%) 9.36 26.30

5 Alcohol soluble extractive (%) 2.26 18.86

7 Volatile oil nil nil

8 Foreign Matter <2 <2

Viewed under UV 254

Viewed under UV 366

i

Viewed under white light after derivatisation
using vanillin-sulphuric acid

Fig. 6: HPTLC photo documentation profile of the chloroform extract of leaves of M. emarginata and C. asiatica. Solvent system: Toluene:
Ethyl acetate: Formic acid (6: 2: 0.1)
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(F). High-Performance thin layer chromatographic analysis

(HPTLC)

HPTLC photo documentation

HPTLC photo documentation profile of the chloroform extracts of
both plant materials are given in fig. 6

Int J Curr Pharm Res, Vol 11, Issue 3, 29-37

Track 1 and 2: C. asiatica; track 3 and 4: M. emarginata (Track 1
and 3-4 pl each: Track 2 and 4-8 pl each)

R values and colour of bands of chloroform extracts of leaves of M.
emarginata and C. asiatica under UV 254, UV 366 and UV 575 nm are

represented in the table 5.

Table 5: Rt values and colour of bands

Name of plant Wave length
254 nm 366 nm 575 nm (after derivatization)
R¢ values Colour R¢values Colour R¢values Colour

C. asiatica (Leaf) 0.18 Light green 0.18 Red 0.09 Light purple
0.28 Light green 0.22 Brown 0.12 Light purple
0.74 Dark green 0.29 Brown red 0.26 Light purple
0.83 Dark green 0.56 Brown 0.35 Light purple
0.89 Dark green 0.65 Bright red 0.51 Light yellow
- - 0.70 Bright red 0.66 Purple
- - 0.78 Bright red 0.73 Yellowish green
- - 0.85 Bright red 0.82 Dark green
- - 0.92 Brown 0.96 purple

M. emarginata 0.13 Light green 0.20 Bright red 0.17 Light purple

(Leaf) 0.20 Light green 0.24 Bright red 0.26 Light green
0.30 Dark green 0.32 Brown 0.35 Light purple
0.66 Light green 0.37 Violet 0.49 Light yellow
0.80 Dark green 0.43 Brown 0.58 Light purple
0.90 Dark green 0.56 Bright red 0.68 Light yellow
- - 0.62 Fluorescent blue 0.79 Dark greenish
- - 0.69 Bright red 0.96 Purple
- - 0.76 Bright red - -
- - 0.87 Brown - -

The HPTLC fingerprint profile and R¢table of chloroform extract of leaves of M. emarginata and C. asiatica at UV 254 nm are shown in fig. 7(1) and

fig. 7(2) respectively.
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Fig. 7 (1): Fingerprint profile and Rstable of chloroform extract of M. emarginata (leaf) at 254 nm
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Fig. 7(2): Fingerprint profile and Rstable of chloroform extract of C. asiatica (leaf) at 254 nm

The HPTLC fingerprint profile and R¢table of chloroform extract of leaves of M. emarginata and C. asiatica at UV 366 nm are represented in fig. 8(1)

and fig. 8(2) respectively.
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Fig. 8(1): Fingerprint profile and R¢table of chloroform extract of M. emarginata (leaf) at 366 nm
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The HPTLC fingerprint profile and R table of chloroform extract of
leaves of M. emarginata and C. asiatica at UV 575 nm after
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Trk 1.19:Cantl ssinics esfCHCT Peak| Start | Start ‘ Max | Max | Max | End | End | Area ‘ Area |
00 Position| Height | Position Height | % | Position | Height %
1| -00ZRt 04AU -000RI 124.1AU 1674% O0.07Rf BSAU 1663.1AU
2| 014R1 69AU O17RI 308AU 413% 019RF106AU S3BAAU 287 %
0 | 3] 023Rt £3AU O027RI 1407AU 1898% 043RP 15AU 3501.8AU 1865%
| 4] 0E3RI 6BAU UE9RI 401AU 541% O071RF225AU 11265AU G00%
| 5| 072Ri 227AU  O7BRI 1342AU 1810%  0.81RFBE4AU 4009.1AU 2135%
200 , 8 0B1RI 665AU 085R! 1112AU 1500% 088RIB4.0AU 3TTT2AU 20.12%
7| 0B3RI B41AU  091RI 1605AU 2165% 09BRF 0.1AU 4157.9AU 2215%
oo
o]
w0
n
S ——
Peak | Start | Start | Max | Max | Max | End | End | Area | Area
209 Pnsilinn‘ Height | Position neigm| % | Position neigm| ‘ %
4| -D0ZRf 00AU 001Rf 1626AU 1808% 0.09Rf 185AU 28001AU 1158%
| 2| 015RM 128AU OBRI 78TAU £74% 020RI216AU 12858AU 532%
= | 3| 021RM 218AU 022R 308AU 340% 024RF1B6AU S259AU 218%
| 4] 024RM 127AU  029R! 1478AU 1643% 044RI 0.6AU S3IBEAU 2207%
| 5| 0S54RI 02AU OGORI 227AU 253% 0G4RF 11.9AU T20.8AU 288%
7 | 6 D0B4RI 120AU OTORf B00AU 850% O07IRF4Z0AU Z2054AU 913 %
7| 073RM 424AU OTBRI 1652AU 1837% 0.84RIT12AU 6T00.1AU 27.73%
8 0B4RI 712AU O08S5RI 739AU 821% 0B8RI 2BAU 14403AU 596%
1 8| 0B83RM 282AU O092R! 1381AU 1536% 0O7RE 0.1AU 31495AU 1304%
o]
w0

Fig. 8(2): Fingerprint profile and Rstable of chloroform extract of C. asiatica (leaf) at 366 nm

Track 310: Herremia emarginia lsafCHOI2 Peak| Start Shrt‘ Max Max | Max ‘ End | End | Area ‘ Area
500 Position | Height | Position Height % Position | Height %
1| -0.03RF 0.2AU -0.00Rf 276.0AU 21.35% 0.0BRf 49.5AU 4881.2AU 1244 %
! " 2| DOBRF 437AU DOBRE STAAU 442% DIZRf 418AU 1664BAL 424%
_3 012 Rf 41.9AU 0DATRf 826AU 639% 0.19Rf 40.8AU 24437AU 623 %
T 4| 0A9Rf 411AU 021Rf S31AU 411% O022Rf496AU 783.2AU 201%
022R7 50040 O026RF 1562AU 1209%  0.31Rf T44AU S0446AU 12.85%
' 031RT TATAU  035RF 1034AU 801% 035Af 36.0AU 3624TAU 923%
w00 038R 38240 041RF SB4AU 452% D45 Af 24040 1752240 446%
045RF 24540 049RF 49.9AU 386% 0.51Rf 40.8AU 152684 3.89%
DS1RF 40940 OSTRE 1022AU 781% DB2ZRf 45240 44286A0 1128%
0 12 062 Rf 458AU 066Rf 107.0AU 828% 0T72Rf2868AU 42368AU 10.79%
il 073RT ZBBAU OTTRE 922AU T.14% D82Rf S06AU 3498140 581%
) ° 0" " 0.82Rf 50.4AU 0.8TRf 153.8AU 11.91% 086Rf 0.2AU 5361.7AU 13.66%
B . o
00
Ao B o o ok T .
Track 4. 1:Meramia smarinsa leafcHEIS Peak| Start ‘ Start | Max | Max | Max | End | End | Area | Area
w00 Position| Height | Position| Height | % | Position | Height %
1| -0.03Rf 37AU 0.00Rf 3447AU 1850% 0.06Rf 88.7AU 7367.0AU 1243 %
=1 2| 00BRF 891AU  O008R{ 1003AU 538% 010RFTEDAU Z123EAU 358%
ol . 01ZRF T43AU DATRE 1201AU 693% 0.19RfT33AU 39645AU 669%
019Rf 737 AU 021Rf B87B8AU 471% 022Rf3821AU 14094AU 238%
o 022Rf 826AU  D26RF 2200AU 11.81% 031 Rf 108AU TEI05AU 1288%
032RF MBSAU  D38RF 1584AU B50% 039RF639AU S1383AU BET%
w0 039RF B41AU D42RF 916AU 492% 046Rf 3BTAU 28383AU 487%
” 045 Rf 39.0AU 050Rf T7OOAU 376% 051RfFE73AU 18954AU 320%
1 051 Rf BT4AU 0.58Rf 1353AU 726% 062Rf 74B8AU 66342AU 11.19%
ol e N Y 083RF TE3AU DETRF 1621AU BT0% OT3IAf4T5AU GE0S.9AU 11.48%
. : OT4RF 4TBAU  DTERF 1444AU T75% 0S2R1 849AU S584.1AU 0.42%
150 2 A 7 082Rf 853AU 087TRf 2197AU 1179% O096Rf 03AU T8205AU 13.20%
.
o0-]
o]
I

Fig. 9(1): Finger print profile and Rrtable of chloroform extract of M. emarginata (leaf) at 575 nm after derivatization

derivatization with vanillin-sulphuric acid are represented in fig.
9(1) and fig. 9(2) respectively.
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Track 2.1D: Centella asiatica leaf CHCI2

00

Ay

2004

00

200

100
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Start Max Max Max

Position| Height | Position| Height % Position | Height %
-0.03 Ri 1.8AU 0.1 Rf 276.1AU 17.92% 0.05Rf 37.1AU 46288AU 924 %
0.05Rf 371AU O0.07Rf 848AU 550% O0.10Rf256AU 1455.0AU0 291 %
0.10Rf 258AU O.MMRf 386AU 250% O0.14Rf205AU T7452AU 149%
0.14Rf 206AU O0.17Rf 467AU 3.03% 020Rf288AU 1357.0AU0 2T %
020Rf 30.0AU 0.26Rf 127.5AU B828% 032Rf63.0AU 47857AU 956%
032Rt 632AU 034Rf TO3AU 456% O038Rf181AU 17T361AU0 347T%
038Rt 184AU 041Rf 305AU0 198% O043Rf225AU0 8195AU0 164%
04TRt 108AU O051Rf B0BAU 394% 054Rf479AU 16581AU0 331%
054Rt 47TTAU 0B5Rf 1965AU 1275% 0TORf 431AU 125350AU 2503 %
0T0Rf 1488AU O0OT74Rf 2255AU 1464% 0TIRf722AU B8556TAU 1709 %
079Rf 723AU 0.8ZRf 1452AU0 969% 084Rf429AU 3547TAU T709%
D.84Rf 143.3AU 08TRf 2342AU 1520% 0S4Rf 0.3AU 82462AU 1647 %

End | End | Area ‘ Area

‘W‘U‘N‘m‘"‘|*|w|~|‘

=
]

£

Start Start Max Max Max End End Area Area
Position| Height | Position| Height % Position | Height %

-003Rf 23AU -001Rf 37T66AU 1536% 00S5Rf679AU T72618AU0 914%
0.06Rf 685AU 0.08Rf 1516AU0 618% O0.10Rf S0.7AU 256T8AU 323%
010Rf 513AU  012Rf 69.8AU 285% 0.14Rf 46.8AU 14827AU 184%
014Rf 47.0AU0 O047Rf 796AU 324% O021Rf61.9AU 285T8AU 360%
022Rf 619AU 028Rf 189.2AU0 772% 028Rf 21.5AU 5083.2AU0 640%
029Rf 1219AU0 030Rf 123.8AU0 505% 033Rf09.5AU 29933AU 377 %
0.33Rf 109.8AU0 035Rf 128.4AU 523% 038R 49.9AU 31134AU0 392%
038Rf S02AU 040Rf 842AU0 282% 043RfS7.0AU 17837AU 225%
043Rf S7.0AU  044Rf 576AU 235% 047TRf386AU 12563AU 158%
047Rf 389AU 051Rf 109.3AU0 446% 0.54RF986AU 31361AU 395%
0.54Rf 98.7AU 066Rf 2796AU 1M.40% O0.FORF 15.0AU 19662.5AU 2476 %
070Rf 216.0AU0 0.74Rf 285.1AU 12.03% 0.78Rf286AU 113484AU 1429 %
079Rf 129.7AU  0.81Rf 221.3AU0 S.02% 0.83Rf05.8AU 537ZBAU 677 %
0.83Rf 2062AU 0.87Rf 306.5AU 1250% 0.85Rf 0.1AU 11515.8AU 1450 %

|W|“|‘4|"|“|*|W|N‘-

=
]

a |
|""|W|

Fig. 9(2): Fingerprint profile and R¢ table of chloroform extract of C. asiatica (leaf) at 575 nm after derivatization

HPTLC for identification of chemical constituents in the plant
extracts typically produces fingerprints, ie. sequence of zones that
have specific positions, colours and intensity. The fingerprints
obtained for the chloroform extracts of the leaves of M. emarginata
and C. asiatica were compared and found that they are chemically
different. These results are used to differentiate the two plant
materials even though they are having similar morphological
characteristics.

CONCLUSION

The macro and microscopical characters and HPTLC fingerprinting
profile developed along with the physicochemical parameters can be
used as a diagnostic tool to identify and to determine the quality and
purity of the leaves of Merremia emarginata and Centella asiatica.
HPTLC fingerprinting profile is a very important parameter of
standardization for the proper identification of medicinal plants. The
given results showed significant differences between the leaves of
Merremia emarginata and Centella asiatica which help in accurate
identification and thereby avoiding adulteration or substitution of
these medicinally important plants.
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