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ABSTRACT

Siddha system of medicine (SSM) is one of the oldest traditional systems of medicine, which has been originated
from India and is practised mostly in the southern part of the country for treating various diseases including even
chronic conditions. Man has been using plants and plant based medicines for combating diseases since time
immemorial. The plant materials and other raw materials are sold in the crude drug market in different vernacular
names, which leads to confusion of one drug to the other. Adulteration and substitution of the genuine drug with
drug of similar morphological characters which belong to different species or genus, sometimes entirely different
family is being offered in the market. Moreover the percentage compositions of the plant constituents vary due to
climatic conditions, terrestrial conditions and maturity of the plant. Standardization embodies total information, and
controls that are necessary to guarantee consistency of composition of the product ensuring their quality. The aim
of the present study is to standardize a Siddha formulation, Nilappana chooranam based on the evaluation of
pharmacognostical, physicochemical, toxicological and HPTLC parameters of the formulation. Nilappanai
chooranam was prepared with genuine drugs and analysed for fixing standards for the drug. Different parameters
like organoleptic characters, physico-chemical parameters, HPTLC profiles, heavy metals and other metallic
components, microbial contamination, pesticide residues and aflatoxins were determined for the purpose of quality
evaluation and standardisation. The results obtained may be used as a diagnostic tool to identify and to determine
the quality and purity of the drug.

KEYWORDS: Nilappanai Chooranam, Physico-Chemical Parameters, HPTLC Profiles, Microbial
Contamination, Pesticide Residues.
INTRODUCTION drugs includes Botanical identification, Chemical

Ayurveda, Siddha and Unani (ASU) systems of
healthcare are largely based on drugs of plant origin and

analysis and Toxicological evaluation.

so many herbs are used as single drugs, and as raw
materials for the preparation of compound formulations.
These materials are sold in the crude drug market in
different vernacular names, which leads to confusion of
one drug to the other. Adulteration and substitution of
the genuine drug with drug of similar morphological
characters which belong to different species or genus,
sometimes entirely different family is being offered in
the market. Moreover the percentage compositions of the
plant constituents vary due to climatic conditions,
terrestrial conditions and maturity of the plant.
Standardisation of drug means confirmation of its
identity, quality and purity by the determination of
certain nationally or internationally accepted properties.
For any quality medicine, the quality control methods are
important. Standardisation and Quality control of ASU

Siddha system of medicine (SSM) is one of the oldest
traditional system of medicine, which has been
originated from India and is practised mostly in the
southern part of the country for treating various diseases
including even chronic conditions.™ Siddha system of
medicine is a comprehensive health system that includes
diagnostic, preventive and curative aspects. Man has
been using plants and plant based medicines for
combating diseases since time immemorial. Indian
systems of medicine have a deep root in our cultural
heritage and provide healthcare benefits to large sections
of our population. Effectiveness, easy availability, low
cost and comparatively less toxic effects are responsible
factors to popularize herbal remedies. But it is observed
that there is no uniformity in the aspects of quality,
efficacy and safety with respect to the single drugs as
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well as compound preparations manufactured by various
pharmaceuticals due to various reasons.

Worldwide, the herbal drug market at present is
increasing at the rate of 15% per annum. One of the
major bottlenecks in the wider acceptance of herbal
drugs from developing countries is the inadequacy or
lack of standardization for the raw materials and for the
finished products. It necessitates the need for
standardization of ASU drugs and medicinal
preparations. Standardization embodies total information
and controls that are necessary to guarantee consistency
of composition of the product ensuring their quality.

The aim of the present study is to standardize a Siddha
formulation, Nilappana chooranam following WHO and
FDA guidelines based on the evaluation of
pharmacognostical, phytochemical, physicochemical and
HPTLC parameters of the formulation.”) Nilapanai
chooranam is wused to treat Vidhanu kuraivu
(oligospermia) and  Vellai noi  (leucorrhoea).?!
Chooranam is a fine powder of one or more drugs. The
drugs are separately powdered, sieved, weighed
separately and mixed together. The powders of the drugs
should pass through 180 um IS sieve (sieve no0.85). The

Table. 1: Formulation Composition.

required quantities by weight are taken and thoroughly
mixed to uniformity. It should be kept in clean, dry,
airight glass containers.

In the present study, different parameters like
Organoleptic characters, Physico-chemical parameters,
Phytochemical components, High performance thin layer
chromatographic (HPTLC) profiles, Heavy Metals and
other Metallic Components, Microbial Contamination,
Pesticide residues and Aflatoxins were determined for
the purpose of quality evaluation and standardisation The
results obtained may be used as a diagnostic tool to
identity and to determine the quality and purity. The
chooranam was prepared with genuine drugs for
analysing to fix standards for the drug.

MATERIALS AND METHODS

1. SOP (Standard Operating Procedures) of
Nilappanai chooranam: Nilappanai chooranam is a
compound formulation having seven ingredients and was
prepared by the Clinical Research Section, Siddha
Regional Research Institute, Poojappura,
Thiruvananthapuram by the method described in
Kannusamy parambarai vaidhyam."! The ingredients of
the preparation are given in Table - I.

Sl. No. | Name of raw drug Botanical name Part Quantity
1 Nilappanai kizhangu | Curculigo orchiodes Gaertn. Rhizome 100 gm
2 Poonaikali vithai Mucuna pruriens Bak. Seed 100 gm
3 Nerinjil mul Tribulus terrestris Linn. Fruit 100 gm
4 Nelli vatral Emblica officinalis Gaertn. Fruit (Dried) 100 gm
5 Mulillavam pisin Bombax malabaricum DC. Exudate 100 gm
6 Seenthil sarkarai Tinospora cordifolia (Willd.) Miers | Stem (Extract) 100 gm
7 Panang karkandu Borasses flabellifer Linn. Fruit (Secondary product) 100 gm

The raw drugs were procured from Thiruvananthapuram,
identified and authenticated by a botanist, University of
Kerala, Thiruvananthapuram. First of all the foreign
matter, if any, was removed. The Poonaikali vithai was
purified by boiling in milk; the seed coat was removed
and dried. All the other drugs were dried under sunlight.
All the drugs were powdered separately and mixed in the
ratio as given in the table. The powder was sieved by the
traditional method and stored in a clean glass airtight
container for further studies. Three batches of the
chooranam were prepared as above.

2. Organoleptic Characters: The organoleptic
characters such as colour, touch, taste and odour were
noted.

3. Physico-chemical parameters: The Physico-chemical
parameters such as total ash, acid insoluble ash,
extractable matter in water and alcohol, loss on drying at
105°C, pH value, total sugar, reducing sugar and volatile
oil were determined by standard methods."

4. Preliminary  phytochemical
preliminary  phytochemical studies,

analysis:  For
59 powdered

Nilapanai chooranam was successively extracted using
soxhlet apparatus with petroleum ether, chloroform,
ethanol and water. The extracts were concentrated by
distilling off the solvents under reduced pressure. The
presences of different phyto-constituents  were
determined by standard procedures.®!

5. High performance thin layer chromatographic
analysis (HPTLC)

a. Sample preparation: Extract of the chooranam was
prepared by boiling 1g of the drug in 10 ml ethanol. The
filtrates were concentrated on a water bath to 1 ml. This
extract was used for chromatographic studies.®

b. Development and documentation of HPTLC

Alcohol extract of the chooranam as prepared above was
spotted in the form of bands with Camag microlitre
syringe on a precoated silica gel 60 F254 (Merck) plate
with Automatic TLC Sampler 4 (ATS4). Mobile phase
used was Toluene: Ethyl acetate: Formic acid (5: 2: 0.1).
Linear ascending development was done in 10 cm x 10
cm twin trough glass chamber saturated with mobile
phase saturated with mobile phase. The plate was air
dried and kept in CAMAG visualizer and the images
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were captured under UV light at 254 nm and 366 nm.
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. 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.”!

6. Heavy Metals and other Metallic Components: The
heavy/toxic metals, lead, cadmium, arsenic and mercury
and other metals manganese, potassium, magnesium,
zinc, aluminium, iron, calcium and sodium were
determined using Atomic Absorption Spectrophotometer
(AAS).

7.  Microbial Contamination: The  microbial
contaminations Total viable count!™, Pseudomonas
aeruginosal™, Total fungal count count!?, Escheria
colii™®, Salmonella sp."*4, Staphylococcus aureus™® and
Enterobacteriaceae™ were determined at CEPC
(Cashew Export Promotion Council of India) Laboratory
and Technical Division, Kollam, Kerala.

8. Pesticide Residues: The Organophosphorus
Pesticides such as Dichlorvos, Ethoprofos, Disulfofon,
Parathion Methyl, Fenchlorphos, Prothiofos, Guthion,
Fenithrothion, Malathion and Chlorpyrifos; and
Organochlorine  pesticides such as Endosulfanl,
Endosulfanll, Heptachlor, Endrin, 44’DDD, 44’DDE,
44°’DDT, Alpha BHC, Beta BHC, Heptachlorepoxide,
Aldrin, Dieldrin, Gamma BHCand Delta BHC were

determined at CEPC (Cashew Export Promotion Council
of India) Laboratory and Technical Division, Kollam,
Kerala.l'"

9. Aflatoxins: Aflatoxins G2, G1, B2 and Blwere
determined at CEPC (Cashew Export Promotion Council
of India) Laboratory and Technical Division, Kollam,
Kerala.l*®!

RESULTS AND DISCUSSION

Nilappanai chooranam and its ingredients are given in
Fig 1 and was prepared as mentioned in Materials and
methods.

Nilappana choornam and its ingredients

Nilappana choornam

roduct
‘

Figure. I: Nilappanai chooranam and its ingredients.

Nilappanai chooranam prepared was a pale brown
smooth powder with characteristic odour and astringent
taste.

The Physico-chemical parameters of 3 batches of the
chooranam were analysed and the average value of
results obtained is reported (Table 2). All the
experiments were repeated till concordant results were
obtained.

Table. 2: Physico-chemical parameters of Nilappanai chooranam.

Sl. No. | Parameters Results

1. Loss on Drying at 105°C % 11.37
2. Total Ash Content % 6.87
3. Acid Insoluble Ash % 1.54
4, Water Soluble Extractive % 25.46
5. Alcohol Soluble Extractive % 17.20
6. Volatile oil % 0.5

7. pH 35

8. Total Sugar 3.07
9. Reducing Sugar 3.00

Preliminary phytochemical analysis showed the presence of Polyphenols, Steroids, Tannins Alkaloids, Flavonoids,
Glycosides and terpenoids. High Performance Thin Layer Chromatographic (HPTLC) studies of Nilappanai chooranam
was carried out. The images obtained for the three batches of chooranam are given below (Fig 2).
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Light source Batch |

UV 254 nm

UV 366 nm

575 nm after
derivatisation

Batch |1

Batch 111

= 8
-
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Fig. 2: HPTLC photo documentation of Ethyl alcohol extract of Nilappanai chooranam Solvent system:
Toluene: Ethyl acetate: Formic acid (5: 2: 0.1); Volume applied: Track 1- 10 pl; Track 2 — 20 pl.

The fingerprint profiles and R¢values of the 3 batches of chooranam at 254 nm, 366 nm and 575 nm are given in Fig 3,
4 and 5 respectively. The R¢ values and colour of major bands obtained for the 3 batches at 254 nm, 366 nm and 575

nm are given in Table 3, 4 and 5 respectively.

HPTLC is an invaluable quality assessment tool for the
evaluation of botanical materials and is the simplest
separation technique today available to the analyst.”*"!

HPTLC is a micro analytical separation

and

determination method which has a wide application in

herbal drug analysis.
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Batch |

£

Start
Position

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

-0.02Rf 2229AU -0.00Rf 2696AU 24.00% 0.02Rf 25.0AU 51951AU 19.56%
002Rf 2260AU 005Rf 3788AU 33182% 0.07Rf 06AU 81643AU 3073%
008Rf 15AU 013Rf 1524AU 1357% 016Rf 0.4AU 24387AU 818%
019Rf 06AU 021Rf 548AU 488% 022Rf455AU T153AU 268%
0.22Rf 46.1AU 024Rf 1002AU 892% 0.28Rf 0.1AU 18013AU E78%
03Rf 01AU Q3SR 240AU 214% 0.33Rf 48AU STOBAU 215%
0.42Rf 264AU (051Rf S68AU 508% 0.50Rf 0.0AU 3847.8AU 1373%
061Rf 25AU 066Rf 115AU 102% 063Rf 54AU 3686AU 138%
069Rf 56AU 075Rf 455AU 405% 082Rf 146AU 21955AU B826%
086Rf 156AU 081Rf 283AU 252% 099Rf 47AU 14661AU 552%

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

0.01Rf 1326AU 0.0SRf 2909AU 3245% 0.07RI 0.0AU BSTT3AU 2489%
0.07Rf 14AU 0.12Rf 1498AU 1672% 0.14Rf 02AU 30246AU 11.44%
014Rf  14AU 0ABRI 125AU 140% O0A7RI 04AU 957AU 036%
0A7Rf 04AU 0.19Rf BB0AU 7.59% O020Rf624AU 9142AU 346%
020Rf 625AU 023Rf 1229AU 1371% 027Ri 04AU 25757AU 974%
029Rf 0.0AU 034Rf 331AU 369% 038R 80AU B29.1AU 3.14%
038Rf 824U O0SORf 862AU 962% 060Rf 0.1AU 61T7T3AU 2337 %
082Rf 48AU 0B8RI 197AU 220% 0B9Rf182AU 5398AU 204%
069Rf 184AU 074Rt 722AU B8.05% 0.81Rf212AU 33683AU 1274%
084R{ 181AU 0B9RT 410AU 457% 1.00R{ 0.0AU 23290AU B881%

.,,‘_LLM_‘.,.M_ i|5‘w‘u‘ﬂ|m|m‘—‘u‘n|_
a

Batch 11

Track 1, 10: Nilsppanai chooranam Alcahol extiact Batch 2

peak| start | st | wmax [ wmax ‘ Max ‘ Ena (m‘ Al
Position| Height | Position| Height | % | Positien | Height
003RI 163AU 0.02R! 5375AU 3551% 00SRIB13AU 193185AU 4466%
0.0SRI 3814AU 0.07RI 4202AU 2835% 010RI 02AU 82608AU 2141 %
ORI 0AAU  0ABR{ S17AU S08% O1BRI241AU 2115.0AU 480%
0ABR{ 267AU 0.20R1 SBEAU 681% 022Rt 224U 1263040 282%
022Rt  14AU  024Rt 493AU 326% O25RI40TAU  6218AU 144%
02Z5R! 409AU 0Z7RI 7IBAU 487% 031R1 03AU 16163AU 3T4%
033R1  04AU  0.3BR1 170AU 113% O041RI 024U 4606AU 1.06%
041Rf  09AU 048R S45AU 360% 051Rf232AU 1878.1AU 434%
0S1A! 232AU 0.53R 281AU 182% 0EZRI 1L0AU 10841AU 251%
063R!  32AU  O67R! 138AU 082% DEBRf127TAU  MESAU 073%
072R! 106AU O7TBRI BS7AU S68% 0SIRI174AU 28683AU 686%
087RI 195AU  091R1 33SAU 221% 104R1 ATAU 2IB5AU S4S%

rea | Area
%

Track 2, ID: Nilappanai chosranam Alcohal exiract Batch 2

Peak| Start
Position

Start | Max
Height | Position

Height | % |Position

Max | Max | End
Height

End | Area | Area
%

4| -003Rf 939AU 003Rf 4103AU 3089% DOSRf339AU 168420AU 38.15%
2| 00SRf 3340AU 007Rf 3479AU 2619% D1DRF21.0AU 69816AU 1623 %
3| 0M0Rf 225AU O0ISRt 828AU 623% D.I7TRF4IEAU 24474AU 5E9%
4| 017Rf 437AU O019R1 B69AU 654% O021RT 14AU 12883AU 295%
5| 021Rf 0BAU O027RI 719AU 541% O031RT 04AU 24841AU 580%
6| 032Ri 00AU 038RI 2524U 130% O041RP 04AU B592AU 156%
7| 041Rf D3AU 048RP 680AU 512% DS51RF334AU 25498AU 583%
8| O0S1Rf 335AU 0S4RT 392AU 295% OG1RT 1.0AU 14068AU 327%
9| 0B4Rf 37AU O7BRI 1542AU 1161% 0B83RF268BAU STT3BAU 13.42%
10| 085RT 295AU O0SORf 420AU 316% 0SBRf23BAU 2590.9AU 602%

Batch Il1

Track 1. 107 Niappanai chooranam Alconol sract

Peak, ‘ mn‘ Max ‘ Max | Max ‘ End ‘ End

Position | Height | Position| Helant | % | Poaition| Height
4| 000RI BOAU 002RF 1085AU 1112% 003Rf932AU 1259.3AU 544 %
003Rf B41AU 00BRf 311BAU 3286% O.11RI BSAU B401.3AU 38.31%
014R 02AU 01BRf 1216AU 1281% 020RM 231AU 21768AU 8.41%
021Rf 238AU 022Rf SEBAU 589% 024R1 S3AU T401AU 320%
024Rf 104AU 026Rf E13AU BET% 0327RISP4AU BI72AU 286%
02BA! 57.7AU 030Rf 1035AU 1080% O034R1 04AU ZI9E5AU 1035 %

Area | Area
%

7| 043R1 11AU  D4BRf 313AU 330% O0SIRI G1AU SEB3AU 427 %
8| 0S2R1 BIAU OSBRI 137AU 145% O0BOR! 18AU 4100AU 177 %
al 0BIRI 04AU O0BBRI 105AU 110% OTIRI T2AU 4047AU 175%
10| 07IRI 73AU O076Rf 955AU 1017% O0B3RI 1S2AU 35482AU 1533%
11| 0BSRI 217AU  0BBRf 343AU 362% O009RI SBAU 18955AU B19%

Track 2. 1D Nilappanal chooranam Alcohol exliact

Peak.

Start | lhrl‘ Max ‘ Max. ‘ Max | End ‘ Endl Area m-‘
Position| Height | Position| Height | % | Pasition| Haight £
0.03R! G66AU  0.08RE 247.6AU0 26.13% ORI 21AU 73018AU 2761 %
DA4RI 02AU  0IBRY 1088AU 1210% 020R1 130AU 20077AU 758%
DIORI 13440 022RI S5.0AU 625% O2IR1 B7AU 6917AU 262%
024R1 TIAU 027TRI BOTAU 742% O2BRIG1AAU 15078AU 570%
DZBRI B18AU  031RI 107,040 1218% 034R1 02AU 22301AU 843 %
03TRI 10AU  0AORI 142AU 182% 043RI 0.0AU 28BAAU 097 %
043RI 01AU  04BRI 483AU 540% OS3R(13BAU 18271AU 615%
DSIRM 141AU OSSR 207AU 235% O0GORI 1SAU SITOAU 228%
8] OSIRI 03AU OTERI 1484AU 1885% 082RIBTAU B4518AU 2430 %
082R! 368AU  0ETRI B26AU 712% 096RI269AU I776TAU 1428%

w

~

Fig. 3: HPTLC finger print profile of 10pul and 20pl of Alcohol extract Nilappanai
chooranam at 254 nm.

Batch |

Peak| Start | Start | Max | Max ‘ Max ‘ End | End | Area Amu‘
Position| Height |Position| Height % | Position Height %

4| 003Rf 259AU 002Rf 395AU 345% -0.01Rf 0.0AU 180.5AU 056%

2| O0DIRT 42AU OOOR! SBAAU 4B4% 0.02Rf 03AU S0B1AU 159%

| 3| 004RT 03AU QOGR! 1640AU 1150% 0.09Rf60.1AU 2007.0AU 627 %

4| 009RT 604AU 0I3Rf 199.3AU 1580% 0.ATR 832AU 6189.5AU 19.32%

| 5| 0A9RF 1123AU 022Rf 331.9AU 2649%  0.31Rf 219AU 86523AU 21 %

| 6| 034RF 218AU 038R 328AU 262% 043RI 167AU MEB1AU 458%

;.Lu e a“ 7| 044Rf 156AU O045RT 245AU 196% O4TRI149AU 3247AU 1M %

8| GBORT 114AU OTIRM 3510AU 2801% O7ERI 1BSAU 95256AU 2074 %

i - 9| 079RF 196AU 0B4Rf FIBAU 573% 05RI 44AU 31758AU 982%

N Peak| Start | Start ‘ Max | Max | Max | End | End | Area ‘ Arﬂ‘
Position| Height | Position| Height | % | Position Height 3

“‘L -J_‘L

1| D02Rf 00AU 001Rf 96BAU 432% DOIRFE26AU 67T10AU 113%

2| -D00Rf BBTAU 0.00RI 1220AU 544% 003Rf3ISAU 14B0.0AU 246%
3| O04Rr 306AU 00GRf 1599AU 713% O0SRT161AU Z2563AU 3.80%
4| O0SRf MESAU 0.12Rf 3138AU 1400% 0.1SRT 462AU 10SB27AU 17.84%
| 5| O17Rf 2085AU 020Rf SS60AU 2489% 030 Rf 482AU 15967.1AU 26.82%
| 6| O031Rf 455AU 037RI TI0AU 347% O041RF3DAU 3ABAU 540%
| 7] 0S3Rf 382AU 0S4RT 392AU 175% O0SERT24BAU 108BBAU 180%
| 8| 0SERT 235AU  OTORf 613.0AU 2734% O7SRT 39.0AU 16049.8AU 28.58%

9| O078RT 434AU 0.83RI 136.1AU 607% 0.88RfST0AU S4221AU 914%
085Rf 649AU 089Rf 131.9AU 588% 096Rf103AU 16336AU 284%

rack 1, 10: Niappanai chooranam Alcohal extract Batch 2

Peak| Start | Start | Max | Max ‘ Max | End | End | Area | Area
Position| Height | Position| Height | % | Position| Height %
4| 0.03RF O1AU 001RI 3123AU 21.05% 006Ri 47AU B4240AU 17.14%
| 2| OA1RF 712AU 0ABRf 2199AU 1482% 0.19Ri S0.2AU E2183AU 1659%
Batch I | | 3| 020Rf 613AU 02SRf 1628AU 1097% 030RfS4TAU SBZ24AU 1554%
| 4| 063RT 339AU 064Rf 467AU 314% 064RIIBAAU  4691AU 125%
| 5| 068RT 453AU OT4Rf S9S5AU 40.13% 077 Ri 46.0AU 12981.5AU 3454%
‘ : . | 6| 0B1RT 482AU O0STRI 998AU 673% 0S4Ri 202AU SO10.1AU 1337%
1 | 7] 084RF 17.2AU 0SSR 35BAU 240% OS7Ri S1AU  INBTAU 085%
| 8| 097RF 94AU 0SBRI M2AU 076% 102Ri 3BAU  2327AU 062%
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Track 2, 1D: Nilappanai chooranam Alechel extract Bateh 2

Peak Start ‘ Max | Max | Max | End | End | Area Arn‘
Position| Height | Position | Height | % | Position Height %
1| Q03RT 08AU O0TRf 2685AU 11.41% QO2RTOT4AU S718.4AU 691%
| 2| 002Rf 2122A0 0Q.03R 2831AU 1203% 003RT3ISTAU 36257AU 433%
| 3| 003Rf 366AU 0QISRf 30S6AU 1299% 0.13Rf01.5AU 108825AU 13.15%
4| 019Rf 1039AU 023RF 2159AU 9.18% 030R961AU S0TZAAU 1097 %
| 5| 030Rf 962A0 03RF 98BAU 420% 036RIB2SAU 3357AU 400%
| 6| 038R 824A0 039RF 883AU 375% 042RFT40AU 31S87AU 382%
| 7| 044Rf 729A0 0&7RF B24AU 350% O053RFE09AU 410BBAU 497%
3 0S53R B0SAU 0SBRF 649AU 276% 061RISIZAU 28306AU 349%
8| O0B3RM S34AU  O73RF GESIAU 2826% O7BRE122AU 278615AU 3367%
0| 0B0RI 1120AU 085Rf 19585AU 832% O0S3RT495AU 10652.1AU 1257 %
4] 0S3R S40AU 084RF B4TAU 360% 105RE 0BAU 14633AU 177%

Batch 111

Track 1, ID: Nilappanal chooranam Alechal extract

Peak| Start sun‘ Max | Max ‘ Max | End | End | Area ‘Arﬂ|

Position Height Position| Height % Position| Height %

1| O01RF S47AU 0.02RI 991AU 530% O04RT 00AU G9ETAU 144%
| 2| 009 01AU 0.1BRI 2892AU 1548% O20RIB9ZAU TI262AU 1473%
| 3| 020 $11AU 022Rf 1411AU 755% O23RITBTAU 2XTTAU 4T5%
_‘ 024Rf T90AU 027Rf 3715AU 1988% 035Rf414AU B8BB1BAU 1794%
| 5| 036RF421AU 040RT 460AU 246% O44RI291AU 1B926AU 391%
| 6| 044RF 1AV 04BRI 361AU 183% O049RIZ64AU  S0G0AU 187%
_7 063Rf 243AU 0T2Rf 5858AU 3189% 076Rf685AU 160743AU 33.2%
7’ 076Rf 686AU 0TIRf 1278AU B684% 033RFBSOAU 40141AU 829%
| o| 083R7859AU 08BRI 1616AU 865% O0.94RI149AU BT0S9AU 1386%

Track 2. I0- Nizppana chootanam Alcohd eiact

Peak| Start | Start | Max | Max | Max ‘ End | End | Area Am‘

Position | Height | Position Height | % | Position | Height

000RT 40AU DORF G34AU 403% 004Ri 00AU 6I3GAU 085%
| 2] ODGRI 09AU D.A7RT M43BAU 1482% O019RIZIEAU BB416AU 1082%
| 3| O0I9RM 1247AU 021RF 1853AU 7.99% 023RIS0ZAU 334IAU 429%
| 4| 026Ri 916AU 02GRF BIGAU 1698% O036RIS4GAU 11S61BAU 1461%
| 5| 036RI 546AU D40RT 674AU 291% O0SORIGTIAU 431I9AU 545%
| 6| OSBRI 420AU OTIRT 7246AU 3125% O076RISIGAU H30ETAU 3831%
| 7| O76Rf 1S36AU  079RF 229AU 962% O0B2R{TEGAU TSS0TAU 954%
| 8| 0B2RM 1798AU 087RT 2868AU 1238% O0S9RI SZAU 126610AU 16.00%

Fig. 4: HPTLC finger print profile of 10pl and 20pl

chooranam at 366 nm.

of Alcohol extract Nilappanai

Batch |

[ and

Peak| Start | Start ‘ Max | Max | Max ‘ End | End | Area ‘ Arc:‘
Position| Height | Position| Height | % | Position| Height %
4] 001Rf 270.1AU 0.02Rf 380.3AU 23.07% 005R1 07AU 90327AU 1432%
| 2| 006R1 02AU 00BRf 173AU 1.05% 009Rf 0.8AU 2214AU 035%
[ 3] 014Ri 7OAU 01BRF S67AU 344% O019RIS4BAU 95024 152%
| 4| 013R1 543AU 022Rf 1118AU 678% 029Ri 40AU 41623AU 663%
[ 5| 029Rt 41AU 037RF 1720AU 1043% 043Ri137AU B97GTAU 1423%
| 6| 043Rf M40AU 04GRF 1425AU B64% 054RfG7.BAU T2447AU 1148%
| 7| 05¢Ri BB0AU 059RM 1658AU 10.08% O061Rf47.1AU SI683AU 819%
[ 8| OB1Rt 147:9AU OG7RF 5645AU 424% O78Ri 121AU 261804AU 4150%
| 9| 087R1 25AU 092Rf 3MTAU 220% 096RI 00AU 11287AU 179%
Peak| Start | Start | Max | Max ‘ Max ‘ End | End | Area ‘ Arel|
Position| Height | Position| Height | % | Position Height %
4] -002R1 45940 O003RM 2419AU 1475% O00SRI 0BAU S4G87AU 810%
| 2| 006RT 024U O00SRI 186AU 1.13% 00ORT 0BAU 1829AU 027%
| 3| OM3Rf 744U OATRM S53AU 343% OIBRISIGAU OB12AU 145%
|4 018Rf S20AU O20Rf 1048AU 639% O2IRMG21AU 26707AU 394%
| 5| 023Rf B23AU 024RM B49AU 395% O20Rf 0AAU 1046BAU 15¢%
[ 6| 028Rf 0AAU O37RF 190.0AU M59% OQ43RF27TAU 100006AU 1476%
| 7| 043Ri 1278AU O4TRI 1598AU 974% OS4RISTBAU B321BAU 1228%
|8 OS4RT STBAU OSBRI 158.9AU 975% OG0RISTEAU 53912AU 795%
| 8| 06O0Rf 157.9AU 068Rf 559.0AU 34.08% 078Rf 225AU 3157BTAU 4659%
086RT DBAU 0S2RI 630AU 384% D096RI 0BAU 1968TAU 290%
0S8RT DSAU 0SSR 219AU 134% 100RIZ05AU  1444AU 021%

Batch 11

Track 1, 10: Nilappanai chooranam Alcohal extract Baich 2

End | End | Area | Area
Position Height Position Height % | Position| Height £y
4] O0IR! WTIAU OGR! 4219AU 2123% 00BRI 0BAU 9IBOAY 1H4T%
2| 00BRI 0SAU O0SR! S24AU 284% ONR( 1SAU TIBSAU 088%
Q13RI 024U OIBR! 7STAU 381% O020RI1TSAU 1327AU 186%
OZ0R 191AU O22R! SSTAU 280% O2RIBBAU 9STIAU 123%
024RM 488AU 02SR! S25AU 264% O02R! D0AU 9296AU 114%
GIRE 0BAU O3R! 1028AU S17% OAORTSI4AU NSA2AU 413%
GAOR! S18AU ORI 1033AU S2% OATRIS0IAU HOBTAU 483%
OSIR S51AU OSOR! 2054AU 1038% OS2RYBOSAU TREIAU 941%
OE2R! 1615AU OT2RY ESB1AU 3301% OSIRI 0AAU 43S427AU S3I%
OBSRI 0SAU OSSR! 2607AU 1312% OSTRI120AU 9394240 1.55%

Track. 2. 1D: Nilappanai chooranam Alcohol exiract Batch 2

Peak| start sun‘ Max [ Max ‘ Mu‘ fnd | nd [ Area ‘Am‘
Position| Helgnt | Position| Heignt | % | Position  Heignt %
4| 002R1 1M46AU 003RT 297.0AU 1696% DOBRT 0BAU G294AU S45%
2 007Rt 024U O09R1 4TOAU 269% O1IRf 0AU  S031AU 0S8%
3 013R! 19AU O17RT S97AU 342% O20RF178AU 10188AU 117%
4 020R! 1B5AU 021R1 430AU 246% O23RF31BAU 7673AU 088%
5 023R! 324AU 024R1 349AU 200% 028RF107AU BI25AU 083%
6 02BR! 109AU O03BRT 1013AU 579% O4ORFB41AU TTSAU 4S6%
7 0ADR! BA2AU 043RI OT4AU 55T% O4ORFEBSAU 4SBTAU 518%
8 0SIR! T05AU 0SSR 1B45AU 1055% OGORfGOBAU 61342AU 703%
8| 0BOR! 181240 073! SB30AU 33136% OB2RF 04AU 4B0085AU 5500 %

083Rf 00AU  082Rf 300SAU 17.18% 096 Rf 943AU 132BBSAU 1522%

Batch 111

Track 1. 1D: Nilappanai chooranam Aleohol extract

2 m‘u‘ﬂ‘mL

Peak start ‘ Max | Max | Max End | Area Arn‘
Position| Height | Position| Height | % |Position|Height %
000Rf 208AU O0.01Rf 1305AU 747% O004Rf 00AU 923AU 128%

| 2| O07Rf 01AU O00SRf 1438AU 823% O3Rf D1AU 1T046AU 229%

| 3| 014Rf 01AU O01SRf 1092AU 625% 021Rf326AU 197B0AU 265%

4| 021R 329AU 024Ri 850AU 487% O030Ri 04AU 2383AU 323%
032R1 07AU 039R1 404AU 283% 041Rf422AU 1S63SAU 213%
041R1 423AU 045R1 B9.8AU 515% 049Rf692AU 33952AU 457 %
043R! 695AU OSBRI 2549AU 1460%  0.61Rf 221AU 1252404 1636 %
061Rf 2232AU  0.70Rf 6306AU 36.11% 0.82Rf 02AU 442005AU 59.50 %
086RI  02AU 0S0R( 1254AU 7.18% O0S4Ri 12AU 3261240 439%
0SSR 12AU  0.98RI 127.4AU 730% 099Rf662AU 22895AU 3.08%

A As ol

FyY)

Track 2,1D: Nilappanai chosranam Alechal extract

Peak| Sta ‘ Max | Max ‘ End | End | Area | Area

Position| Height | Position | Hieight | % | Position | Hicight %

1| 000RF 162AU O001RT 1262AU 9.34% 003RF 02AU 1053.2AU 145%
| 2| 008Rf 04AU O00SRf 1090AU 807% O0.12Rf DAAU 1SST1AU 215%
|3 044Rf 02AU O019Rf 1023AU 7.58% O021RF318AU 19575AU 270%
|8 021Rf 320AU 0323RT 730AU 540% O030RM 02AU 18415AU 254%
|8 031Rf 10AU O040RT 693AU 513% 042RFEITAU 24267AU 335%
[ 6 042Rf 640AU 046Rf MA1AU B45% O049RF9G1AU 3M9TAU 546%
| 7| 049Rf 953AU O7ORf S037AU 37T4% O080RM D2AU S32346AU T353%
|8 O083Rf 01AU O089Rf 1071AU 783% O093Rf 0SAU 3063TAU 423%
| 8| 033Rf 01AU O0STRf 1336AU 1034% 0S9RFE25AU 33121AU 457%

Fig. 5: HPTLC finger print profile of 10ul and 20p

of Alcohol extract Nilappanai

chooranam at 575 nm after derivatisation using vanillin-sulphuric acid.
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Table. 3: R¢ values and colour of spots viewed under UV 254 nm.

Batch | Batch |1 Batch 111
R;values Colour R¢values Colour R¢values Colour
0.11 Dark green 0.07 Dark green 0.11 Dark green
0.18 Green 0.15 Green 0.18 Green
0.22 Green 0.19 Green 0.22 Green
0.27 Green 0.27 Green 0.27 Green
0.31 Green 0.48 Green 0.31 Green
0.48 Green 0.76 Green 0.48 Green
0.55 Green 0.55 Green
0.75 Green 0.75 Green
Table. 4: R¢ values and colour of spots viewed under UV 366 nm.
Batch | Batch |1 Batch Il
R;values Colour R¢values Colour R¢values Colour
0.06 Dark blue 0.08 Dark blue 0.07 Dark blue
0.10 Light blue 0.15 Light blue 0.10 Brown
0.12 Brown 0.16 Pink 0.17 Pink
0.14 Light blue 0.20 Red 0.21 Red
0.16 Pink 0.23 Violet 0.26 F.Pink
0.20 Pink 0.25 Pink 0.40 Violet
0.27 Pink 0.32 Violet 0.65 Red
0.37 Blue 0.39 Blue 0.71 F. Blue
0.54 Red 0.47 Blue 0.79 Red
0.64 Red 0.56 Red 0.87 Red
0.70 Light green 0.73 Light green
0.77 Red 0.81 Red
0.83 Violet 0.86 Red
0.89 Red
Table. 5: R¢ values and colour of spots viewed under at 575 nm after derivatisation.
Batch | Batch |1 Batch 11
R;values Colour R;values Colour R;values Colour
0.08 Grey 0.09 Grey 0.09 Grey
0.17 Grey 0.17 Grey 0.19 Grey
0.20 Grey 0.21 Grey 0.23 Grey
0.24 Grey 0.24 Grey 0.40 Purple
0.37 Purple 0.38 Purple 0.46 Purple
0.47 Purple 0.43 Purple 0.54 Purple
0.58 Purple 0.58 Purple 0.70 Dark purple
0.68 Purple 0.73 Dark purple 0.73 Purple
0.72 Light purple 0.89 Purple 0.85 Purple
0.78 Light purple 0.96 Dark purple 0.92 Dark purple
0.92 Light purple
0.99 Purple

The metals such as manganese, potassium, magnesium, zinc, aluminium, iron, calcium and sodium were estimated and
the results are given in Table 6. Aluminium was found to be absent in the chooranam.

Table. 6: Metallic components of Nilappanai chooranam.

SI. No. | Name of Metal Results
Batch | (ppm) Batch Il (ppm) Batch I11 (ppm)

1. Manganese (as Mn) 900 320 33

2. Potassium (as K) 2000 1360 5970

3. Magnesium (as Mg) 1000 1200 196

4. Zinc (as Zn) 100 28 38

5. Aluminium (as Al) Not detected Not detected Not detected
6. Iron (as Fe) 70 6610 204

7. Calcium (as Ca) 3000 7270 828

8. Sodium (as Na) 900 428 387
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Arsenic and the heavy metals cadmium and mercury were not detected in the chooranam. Lead was found to be 3 ppm,
2 ppm and 2 ppm for batch I, I1 and 111 respectively (Table 7). The permissible limit for Lead is 10 ppm.

Table. 7: Heavy metalsof Nilappanai Chooranam.

Results
SI. No.") Name of Metal Batch | Batch 1 Batch 11
1. Arsenic (as As) Not detected Not detected Not detected
2. Lead (as Pb) 3 ppm 2 ppm 2 ppm
3. Cadmium (as Cd) 0.1 ppm Not detected Not detected
4. Mercury (as Hg) Not detected Not detected Not detected

Tests for microbial contamination (Table 8) reveals that Pseudomonas aeruginosa and Salmonella sp. were absent. All
other parameters fall within the permissible limits.

Table. 8: Microbial contamination of Nilappanai chooranam.

SI. No. | Parameter Results
Batch Icfu/g Batch 11 cfu/g Batch 111 cfulg
1. Total viable count 62x10° 82x10° 52 x10"
2. Pseudomonas aeruginosa Absent Absent Absent
3. Total fungal count 300 14x10° 43x10?
4, Escheria colii <10 <10 <10
5. Salmonella sp. Absent Absent Absent
6. Staphylococcus aureus <10 <10 <10
7. Enterobacteriaceae <10 180 <10
Tests for common Organophosphorus Pesticides and Organochlorine pesticides were conducted and found to be absent
(Table 9).
Table. 9: Pesticide residues of Nilappanai chooranam.
Results
SI.No. | Parameter Batch | Batch I Batch I11
Organophosphorus Pesticides
1. Dichlorvos Not Detected Not Detected Not Detected
2. Ethoprofos Not Detected Not Detected Not Detected
3. Disulfofon Not Detected Not Detected Not Detected
4, Parathion Methyl Not Detected Not Detected Not Detected
5. Fenchlorphos Not Detected Not Detected Not Detected
6. Prothiofos Not Detected Not Detected Not Detected
7. Guthion Not Detected Not Detected Not Detected
8. Fenithrothion Not Detected Not Detected Not Detected
9. Malathion Not Detected Not Detected Not Detected
10. Chlorpyrifos Not Detected Not Detected Not Detected
Organochlorine pesticides
11. Endosulfanl Not Detected Not Detected Not Detected
12. Endosulfanll Not Detected Not Detected Not Detected
13. Heptachlor Not Detected Not Detected Not Detected
14, Endrin Not Detected Not Detected Not Detected
15. 44°DDD Not Detected Not Detected Not Detected
16. 44’DDE Not Detected Not Detected Not Detected
17. 44°DDT Not Detected Not Detected Not Detected
18. Alpha BHC Not Detected Not Detected Not Detected
19. Beta BHC Not Detected Not Detected Not Detected
20. Heptachlorepoxide Not Detected Not Detected Not Detected
21. Aldrin Not Detected Not Detected Not Detected
22, Dieldrin Not Detected Not Detected Not Detected
23. Gamma BHC Not Detected Not Detected Not Detected
24, Delta BHC Not Detected Not Detected Not Detected

The presence of aflatoxins in plant material can be hazardous to health if absorbed even in very small amounts. The
aflatoxins observed in Nilappanai chooranam (Table 10) is very much less than the permissible limit which is 5 ppm

for G2 and G1, and 1 ppm for B2 and B1.
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Table. 10: Aflatoxins of Nilappanai chooranam.

Sl. No. | Parameter Results
Batch | Ppm Batch Il ppm Batch 111 ppm
1. Aflatoxin G2 <0.005 < 0.005 < 0.005
2. Aflatoxin G1 < 0.005 < 0.005 < 0.005
3. Aflatoxin B2 < 0.005 < 0.005 < 0.005
4. Aflatoxin B1 < 0.005 < 0.005 < 0.005
CONCLUSION 4. Kannusamy Pillai C, Kannusamy parambarai

The need of standardization of ISM drugs demands a lot
in towards era for identification and authentication of the 5.
drug. The lack of standardization technique fails to
determine the quality and efficacy of the drug from its
originality which thereby exploits the use of drug from 6.
its traditional system of medicine. Thus a definite
protocol is followed for its authentication and 7.
identification. The present work embodies the
investigations carried out to establish methods for quality 8.
control of drugs as per WHO guidelines which include
botanical features and physico-chemical parameters
thereby exploring this formulation on the basis of these 9.
standardisation parameters. HPTLC evaluation of

Nilappanai chooranam provided specific parameters that 10.
will be useful in scientific evaluation, identification and 11.
authentication of the drug. The metallic quantity of 12.

metallic components observed in the chooranam serves

as an additional parameter for standardisation. Moreover 13.
the results obtained for toxicological studies such as 14.

determination of arsenic and heavy metals, pesticide

residues, microbial contamination and aflatoxins ensure 15.
the quality of the medicine. The results of the different 16.
analysis would help in future for proper identification of 17.

Nilappana chooranam. Hence the result of the present

study is significant and encouraging towards the goal for 18.

standardization.
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