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ABSTRACT

Herbal medicine has been commonly used over the years for treatment and prevention of diseases, health
promotion and enhancement of the span and quality of life. There is lack of a systematic approach to assess their
safety and effectiveness. Standardization assures the identity, purity and strength of the drug. It helps to avoid
adulteration, improper substitution and there by authentication of the samples. Hence an attempt is made to
establish the pharmacopoeial standards of Siddha tablet formulation Murukkan Vitai Mathirai. It is one of the most
commonly used Siddha medicines for treating the ailments such as intestinal worms, abdominal bloating,
distension and indigestion. In this study, the formulation was standardized by determining its organoleptic
characters, powder microscopy, physico-chemical properties and HPTLC finger printing. The physico-chemical
parameters such as loss on drying at 105°C, total ash, acid insoluble ash, water & alcohol soluble extractives and
pH of 10 % water extract and preliminary phytochemicals were analyzed. The microscopic standards could be used
to detect the ingredients in the compound formulations and to decide the authenticity of the formulation. The
physicochemical characters, HPTLC fingerprinting profile and botanical parameters together may be used for
quality evaluation and standardization of Murukkan Vitai Mathirai.

KEYWORDS: Murukkan Vitai Mathirai, Physicochemical characters, HPTLC fingerprinting profile, Botanical
parameters, Standardisation.

INTRODUCTION

Traditional medicines are in practice by all over the
world, not only for primary health care but also for the
betterment of health. The World Health Organization has
also recognized the importance of traditional medicines
and has been active in creating strategies, guidelines and
standards for herbal medicines. Herbal medicine has
been commonly used over the years for treatment and
prevention of diseases, health promotion and
enhancement of the span and quality of life. However,

intestinal worms, abdominal bloating, distension and
indigestion.  In this study, the formulation was
standardized by determining its organoleptic characters,
powder microscopy, physico-chemical properties and
HPTLC finger printing. Recently chromatographic finger
printing has become one of the most potent tools for the
quality control of herbal medicines because of its
simplicity and reliability.

MATERIALS AND METHODS

there is lack of a systematic approach to assess their
safety and effectiveness.™™?

Standardization assures that products are reliable in
terms of quality, efficacy, performance and safety. It
helps to avoid adulteration and improper substitution.
Hence an attempt is made to establish pharmacopoeial
standards for a Siddha tablet formulation Murukkan Vitai
Mathirai (MVM). It is one of the most commonly used
Siddha medicines for treating the ailments such as

Murukkan Vitai Mathirai consists of seven ingredients
(Figure 1) and is listed in Table I. The drug was
purchased from Indian Medical Practitioners Co-
Operative Pharmacy and Stores Ltd., Adyar.

To identify the presence of genuine ingredients in MVM,
5 pills were taken, crushed and made powder. A few mg
of powder was cleared in chloral hydrate, washed in
water and mounted in glycerin. Cleared another portion
in 2% potassium hydroxide solution, washed in water
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and mounted in glycerin. Sudan 11, phloroglucinol and a
drop of hydrochloric acid and IKI solution were also
employed and mounted in glycerin to observe the
diagnostic characters of the ingredients.

Organoleptic characters
Colour, odour and taste of the drug were noted.

Physico-chemical parameters

Physico-chemical parameters of MVM were performed
according to standard methodology and WHO
guidelines.*® The physico-chemical investigations
include determination of total ash, acid insoluble ash,
water soluble extractives, alcohol soluble extractives,
loss on drying at 105°C, uniformity of weight and pH of
the water extract.

Successive soxhlet extraction
The prepared drug was subjected to successive soxhlet
extraction using hexane, chloroform and alcohol.

Preliminary phytochemical investigation

Preliminary phytochemical analysis for various groups of
phytochemicals such as phenols, terpenoids, steroids,
flavonoids, quinones, coumarins, alkaloids, tannins and
acids were carried out by standard procedures.’®”!

High Performance Thin Layer Chromatographic
Profile

High Performance Thin Layer Chromatography
(HPTLC) has the advantage of many fold possibilities of
qualitative and quantitative detection in analyzing herbal
medicines with high accuracy and precision.

Sample preparation

1 gm powdered defatted drug was extracted with 10 ml
of chloroform, kept the solution overnight and boiled for
10 m[igutes. The extract was filtered and concentrated to
1ml

Sample application

The defatted chloroform extract of MVM was applied as
two tracks on silica gel 60 F,s, pre-coated aluminium
sheets in the form of bands of length 10 mm, volume 5
pl and 10 pl and with distance 10 mm between two
bands through CAMAG microlitre syringe using
Automatic TLC Sampler 4 (ATS4).

RESULTS AND DISCUSSION
Tablel. Ingredients of MurukkanVitai Mathirai

Mobile phase and development of chromatogram

The plate was developed using the mobile phase
comprising of Toluene: Ethyl acetate: Formic acid (5:1:2
drops), which was found to give a good separation and
resolution of components of extract. Linear ascending
development was carried out in 10 cm x 10 cm twin
trough glass chamber saturated with mobile phase. The
mobile phase was allowed to migrate a distance of 70
mm. After the development, the TLC plate was dried
completely.

Documentation

The plate was kept in CAMAG visualizer and the images
were captured under UV light at 254 nm and 366 nm.
The possibility of visual evaluation of separated samples
on the plate is one of the most valuable aspects of TLC.
It reaches a completely new dimension in HPTLC
through the use of state-of-the-art techniques for
generating and evaluating digital images.

Densitometric Analysis

Densitometric scanning was performed using CAMAG
TLC Scanner 4 which is operated by winCATS software.
The sources of radiation utilized were deuterium lamp
and mercury lamp. The bands were analyzed at a
wavelength of 254 nm and 366nm. The slit dimensions
used in the analysis were 8.00 x 0.40 mm, Macro. The R¢
values and finger print profile were recorded.
Concentrations of compound chromatographed were
evaluated as peak areas.

Derivatisation

By derivatization, substances that do not respond to
visible or UV light can be rendered detectable. The plate
was derivatised using vanillin-sulphuric acid reagent,
heated at 105°C by placing on CAMAG TLC plate heater
till the colour of the bands appeared. Then the plate was
visualized under white light and the chromatograms were
documented. After that the plate was densitometrically
scanned for finger print profile study at 575 nm using
tungsten light source.

The fingerprinting profiles were recorded.

Sl.No. Ingredients Botanical Name Parts used | Quantity
1 Cukku Zingiber officinale Rosc. D. Rz. 1 part
2 Milaku Piper nigrum L. Fr. 1 part
3 Tippili Piper longum L. Fr. 1 part
4 Cirakam Cuminum cyminum L. Fr. 1 part
5 Katukarokini Picrorhiza kurroa Royle ex Benth Rt. 1 part
6 Murukkanvittu (Palacuvittu) | Butea monosperma (Lam.) Taub. Sd. 1 part
7 al)?]rr\i/;t‘(;r)] Croton tiglium L. Sd. 6 parts
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Mathirai and its

Murukkan Vitai

Figure 1:
ingredients.

Organoleptic characters
Black coloured pills with a pleasant odour, taste slightly
bitter.

Microscopy

Microscopy of MurukkanVidai Mattirai was studied to
identify the ingredients (Figure 2). Yellowish to reddish
brown oleo — resin cells, vessels with annular, reticulate
or spiral thickenings indicated the presence of dried
rhizome of Zingiber officinale Rosc.; characteristic
groups of isodiametric stone cells interspersed with
polygonal parenchyma cells must be from the fruit of
Piper nigrum L.; spindle shaped elongated stone cells
with wide lumen, multicellular, uniseriate trichome were
observed from the fruit of Piper longum L.; parquetry
tissue, pleuricellular, pleuriseriate trichomes from the
fruit of Cuminum cyminum L.; cork cells, pitted vessels,
long thick walled tracheids, cylindrical with blunt
tapering ends must be from the root of Picrorhiza kurroa
Royle ex Benth.; fragments of orange to brown colour
testa, osteosclereids observed are from the seed of Butea
monosperma (Lam.) Taub.; elongated cells containing
reddish — brown contents, nucellus in surface view
embedded with vascular strands must be from the seed of
Croton tiglium L.

TR I v(,,

Figure 2: Microscopy of Murukkan Vitai Mathirai.

Vessels with spiral thickenings

Yellowish — reddish brown oleo resin cells
Isodiametric stone cells interspersed with polygonal
parenchyma cells
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Pitted vessels
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Nucellus in surface view embedded with vascular
strands

K. Elongated cells containing reddish brown contents.
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Physico-chemical parameters

The physico-chemical parameters and successive
extractive values of the drug with solvents of increasing
order of polarity are given in Table 2. These parameters
are useful in establishing the profile quality of the drug
and are important for its evaluation.

Table 2. Physico-chemical parameters of Murukkan
Vitai Mathirai.

SI.No | Parameters Result

1 | Lossondrying at 105 C % 8.03

2 Total ash content % 6.42

3 Acid insoluble ash % 1.00

4 Water soluble extractive % 12.49

5 Alcohol soluble extractive % 33.56

6 pH of water extract 6.54

7 Uni_fo_rmity of weight, (%) + 05031

variation

Successive Extraction %

8 Hexane 24.33
Chloroform 3.47
Alcohol 7.24
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The loss on drying of the drug was found to be 8.03 %
which may be due to the presence of volatile oil and/or
moisture content in the ingredients. The total ash was
found to be 6.42 % and was within the permissible limit.
Total ash usually consists of carbonates, phosphates,
silicates and silica which include both physiological ash-
which is derived from the plant tissue itself and non
physiological ash —which is the residue of sand and soil
adhering to the plant surface.” Acid insoluble ash
particularly indicates contamination with siliceous
material. Water soluble extractive and alcohol soluble
extractive were found to be 12.49 % and 33.56 %
respectively. Most of the highly polar secondary
metabolites are extracted with water and alcohol. The pH
value, 6.54 showed that the drug is slightly acidic in
nature. Regarding Uniformity of weight, % variation
observed was + 0.5031.

Successive soxhlet extraction
Extractable matters obtained for soxhlet extraction
comprised of constituents that are extracted with solvents
in increasing order of polarity.

Preliminary phytochemical investigation

The preliminary phytochemical investigations of drugs
show the presence of major secondary metabolites which
reveal the potent therapeutic activity. The preliminary
phytochemical investigations of the extracts of MVM

showed the presence of terpenoids, flavonoids, phenols,
alkaloids and tannins.

High Performance Thin Layer Chromatographic
Profile

TLC photo documentation profiles of the defatted
chloroform extract of MVM at 254 nm, 366 nm and after
derivatisation under white light are given in Figure 3.
The solvent system,

Toluene: Ethyl acetate: Formic acid (5:1:2 drops)
efficiently resolved the components present in the crude
extract. R¢ values and colour of major spots of the extract
are shown in Table 3. 11visible spots at 254 nm with R;
values 0.03, 0.08, 0.10, 0.14, 0.21, 0.25, 0.32, 0.57, 0.65,
0.83 and 0.90; 11 spots with R values 0.03, 0.07, 0.13,
0.16, 0.29, 0.39, 0.48, 0.56, 0.64, 0.70 and 0.82 at 366
nm; and 6 spots with Ry values 0.07, 0.20, 0.47, 0.57,
0.66 and 0.94 after derivatisation under white light were
observed. The R; values reflect the phytoconstituents of
the plant which may establish the identification of the
genuine source. HPTLC fingerprinting pattern of the
defatted chloroform extract of MVM at 254 nm are
shown in Figure 4 (1) and Figure 4 (2), at 366 nm in
Figure 5 (1) and Figure 5 (2) and at 575 nm after
derivatisation in Figure 6 (1) and Figure 6 (2).

o—
—

Under UV short Under UV long

Under white light
after derivatisation using
vanillin-sulphuric acid

Figure 3: TLC photo documentation of defatted chloroform extract of MVM.

Solvent system-Toluene: Ethyl acetate: Formic acid (5:1:2 drops).
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Table 3: R¢ values and colour of major bands of defatted chloroform extract of MVM.

Under UV 254 nm Under 366 nm After derivatisation under White light

R Values | Colour R Values | Colour R¢ Values | Colour

0.03 Dark Green 0.03 Pink 0.07 Grey

0.08 Green 0.07 Pink 0.20 Yellow

0.10 Green 0.13 Blue 0.47 Dark Purple

0.14 Dark Green 0.16 Blue 0.57 Dark Purple

0.21 Green 0.29 Light Yellow 0.66 Purple

0.25 Green 0.39 Blue 0.94 Dark Purple

0.32 Green 0.48 Blue

0.57 Green 0.56 Pink

0.65 Green 0.64 Light Pink

0.83 Dark Green 0.70 Pink

0.90 Green 0.82 Blue

Peak| Start | Start | Max | Max Ilax | End | Area | Area |
Position Height | Position Height Position | Height Y

1| 002Rf 244AU D0O0ORf 6372AU 2480% 0.05Rf 354AU 19189.4AU 2961 %
o 2| 008Rf 1465AU 00IRf 285.1AU 1114% 0.11R395AU 40634AU T766%
3| O0MRf 2404AU D13Rf 4941AU 1931% O018RF 20AU ST5E5AU 1506%
4| 01BRf 3I0AU 022Rf 2934AU 1146% O024RIT17AU 60B39AU 9.39%

- 5| 024Rf 1717AU 025Rf 1781AU 696% 030Rf395AU 40947AU B32%
- _ﬁ 030Rf 396AU O033Rf 138.7AU 546% 037Rf 0.3AU 3018.5AU 466%
- _7 033Rf  0.1AU 042Rf 219AU 086% 045Rf 3.2AU0 5812AU 087T%
o 7! 051Rf 04AU O0S58Rf B858AU 335% 062Rf2Z2Z1AU 28886AU 412%

9| 062Rf 221AU 0B65Rf B&12AU 239% 0TJ0Rf 7.2AU 1956.1AU 3.02%
! 10/ O071Rf 7BAU OF7Rf S57T4AU 224% 080Rf340AU 13889AU 307%

11| O0.80Rf 34.0AU 0.85Rf 1841AU 719% (0.89Rf16.5AU 6893.3AU 10.78 %
12| 089Rf 1127AU O090Rf 121.0AU 473% 0.99Rf 7.2AU 35262AU 544%

Flgllre 4 (1) HPTLC ﬁngerprmt profile of 5 pl defatted chloroform extract of MVM at 254nm.

Peak| Start
Position

Start | Max
Height | Position

Max Ilax
Height Po:mnn

End Area ‘ ﬁ[ﬂ‘
Height %

1| -0.02Rf 2053AU O0O00Rf 2990AU 1414% 0O05Rf 200AU 95498AU 1463 %
72 007Rt 815AU 009Rf 2085AU 988% O010Rf97T9AU 33578AU 514%
73 010Rt 1997AU 013Rf 4445A0 2102% 016Rf 04AU 9126 4AU 13938 %
74 017Rt  10AU 021Rf 347T7AU 1645% (029Rf 71.8AU 134505AU 2061%
75 029Rt 738AU 032Rf 1902AU0 900% 035Rf 01AU 43114AU B61%
76 038Rt 01AU0 O041RT 274AU0 130% O044Rf 02AU0 T74T7AU 119%
1
8
9

0.44Rf 01AU 04BRf 13.4AU0 083% O050Rf 69AU 2483AU 0.38%
0.50Rt 7.7TAU 0.56Rf 140.0AU 6.62% 060Rf37.8AU 43479AU 6.66%
0.B60Rf 38.2AU 0.63Rf 986AU 467% 069Rf 48AU 301M5AU 461%
10| 089Rt S0AU O0T4Rf T75.4AU 357 % O77Ri47T.0AU 23175AU 3.55%

1 0.77Rf 47.2AU 0.82Rf 2689AU 1272% 095Rf 04AU 147761AU 2264 %

Figure 4 (2): HPTLC fingerprint profile of 10 pl defatted chloroform extract of MVM at 254nm.

Peak| Start | Start | Max | Max uax | End | Area | Area |
Position| Height | Position| Height Position | Height
= 1| -0.02Rf 21.5AU -0.01Rf 675.9AU 3288% 0.03Rf 06.1AU 13897.0AU 36.55%
2| 0.03Rf 4065AU 0.04Rf 4321AU 21.02% O0.06Rf B7.6AU T425.5AU 19.53%
0.06Rf 3925AU 0.07Rf 4547AU 2212% 0.10Rf 47.6AU 6389.3AU 16.80%
010Rf 49BAU  012Rf 1548AU 753% O0.14Rf 37.9AU Z4476AU 644%
014Rf 330AU  OITRf 934AU 455% 020Rf 264AU 18464AU 486%
023Rf 2BBAU 025RF 411AU 200% 032Rf 03AU 11053AU 291%
034Rf  0BAU 039Rf 286AU 139% 0.4ZRf 01AU  ES40AU 172%
045RT  10AU 048R 226AU 110% O0SORf 7.7AU  4138AU 1.10%
9| 0S51Rf 89AU 0S56Rf T61AU 370% O61Rf 0.3AU 18402AU 4.84%
| 40| 062Rf 04AU  065Rf 202AU 098% O67Rf1S52AU  449.4AU 1.18%

&_A AA'*___ k. 11| O0B88Rf 155AU O0FORf 292AU 142% O076Rf 83AU 9301AU 245%
12 079Rf T7OAU 082Rf 117AU 057% 0B83Rf 04AU 4847AU 127%
- - 13 085Rf S55AU 088Rf 152AU 074% 101Rf 10AU 1319AU 035%

Figure 5 (1) HPTLC ﬁngerprmt proﬁle of 5 ul defatted chloroform extract of MVM at 366 nm.

Peak| Start
o Position

Start | Max
Height | Position

Max Ilax
Height Po:mun

End Area ‘ Area ‘
Height %

1| -0.01Rf 1623AU -0.00Rf 1935AU 13.49% O0.02Rf 484AU 27788AU 9.81%
T 2] 00ZRf 1485AU 0.06RT 3922AU 2734% 009Rf 14AU 9341.0AU 3299%
_3 0.08Rf 17AU 0.11Rf 1939AU 13.51% 0.13Rf 27.9AU 24203AU B855%
_.| 0.13Rf 307AU (0.1SRf 1437AU 10.01% 0.20Rf 03AU 25847AU 9.06%
_5 020Rt  03AU 025Rf 330AU 230% 028Rf 70AU G6408AU 226%
e
L7
]
L9

029Rf  1.0AU  031Rf 1089AU 745% 032Rf 1.5AU 5554AU0 196%
0.32RT 20AU  037Rf 483AU 323% O041Rf 0.0AU 11301AU 399%
041Rf  0.1AU 047Rf 450AU 314% 050Rf240AU 10771AU 380%

050Rf 244AU 055Rf 1422AU0 991% 059Rf 238AU 37169AU 1313 %

4 10/ 080Rf 28AU 083RfI 384AU 288% 065Rf309AU E738AU 309%
" LA 11| 085Ri 31.1AU 08BRi 671AU 467% O076Rf13.0AU 2083.0AU 729%
12| 076Rf 127TAU 079Rf 202AU 141% 086Rf 0.0AU T408AU 282%

_ 13 086Rf 00AU 0S0Rt 125AU 0.87% 097Rf 14AU 4138AU0 146%

Figure 5(2) HPTLC fingerprmt proﬁle of 10 pl defatted chloroform extract of MVM at 366nm.
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Start Start Max Max Max End End Area Area
Position| Height | Position Height % | Position | Height %

.

1
I
3
4
g
_6 034Rf  13AU  047Rf 4017AU 2245% 0.52Rf 50.1AU 16639.8AU 2926 %
K
g
9
10,

0.0ZRf 208AU0  0.00Rf 478.0AU 2671% 0.05Rf 7T37AU 135602AU 2382 %
0.05Rf 1766AU 0.06Rf 2324AU 1299% O0.09Rf 07AU 31986AU 562%
0.13RT  04AU  015Rf 132AU 074% O01BRF103AU  1623AU 028%
017Rf 10.5AU 0.20Rf 65.6AU 366% 0.25Rf 134AU 17063AU 3.00%
0.25Rf 134AU  028Rf 27AU 127% O03Rf 0BAU  5143AU 080%

052Rf S0SAU  058Rf 3028AU 1692% 062Rf 833AU 1M110.8AU 1952%
0.62Rf 835AU 066Rf 1520AU B850% O071Rf482AU 5671.5AU 986 %
071Rf 494AU 075Rf 69.0AU 386% O0B0Rf 344AU 28775AU 505%
0.80Rf 345AU 084Rf 521AU 291% 085Rf 51.1AU 14665AU 258%

Figure 6 (1): HPTLC fingerprint profile of 5 pl defatted chloroform extract of MVM at 575 nm.

g

Position

Start Start Max Max Max End End Area

Height | Pasition | Height | % |Position Height %

Area

|3|0|¢|-J|m|m|a|m|~|_

-0.02Rf 186AU O0.01RF 408.5AU 1875% 0.05Rf 08.9AU 135212AU 1767 %
0.05Rf 209.1AU0  0.08Rf 2485AU 1143% 010RT 1.0AU 3407.0AU 445%
013Rf  05AU  0.14Rf 306AU 140% O0ATRf 23AU 3542AU 046%
0A7TRf  25AU  0.20Rf T0OBAU 324% (022RI323AU 13472AU0 176%
0.22Rt 328AU  0.23Rf 361AU 185% O025RT1BTAU  S436AU 0T1%
025Rf 188AU 0.28Rf 353AU 162% 031Rt 0.0AU 6985AU 091%
032Rt  02AU 047Rf 4579AU 2087% 0.51Rf 11.8AU 229976AU 30.06 %
051Rf 1132AU  057Rf 388.0AU 1822% 061Rf467AU 158002AU 2085%
061Rf 1474AU0  084Rf 2438AU 1116% 089RI032AU0 $181.0AU 1200%
0B9Rf 103.3AU 0J3Rf 1338AU 613% O07JBRIBT9AU ST708AU T54%
078Rf &81AU 081Rf 1184AU 542% 082RI1T9AU 28866AU 377%

Figure 6 (2): HPTLC fingerprint profile of 10 pl defatted chloroform extract of MVM at 575 nm.

HPTLC fingerprinting is proved to be a reliable, accurate 2.

and precise method for herbal drug identification and
authentication. Thus the developed chromatograms and
Rs values are specific with selected solvent system under
the same experimental conditions and serve the better
tool for standardization of the test drug.

3.
CONCLUSION
It is concluded that the microscopic standards could be 4
used to detect the ingredients in the compound '
formulations and to decide the authenticity of the
formulation. Apart from this, the physicochemical 5
characters and HPTLC fingerprinting profile are very '
important for monitoring the quality of Murukkan Vitai
Mathirai. Hence the data obtained together may be used 6
for quality evaluation and standardization of the '
compound formulation and thereby the study can 7
certainly help to explore and propagate the strength of '
traditional Siddha medicine and related activities to the
Global reach. 8
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