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ABSTRACT

Nimbapatradi Choornam is a known Ayurvedic medicine for Leprosy, eczema, gout, leukoderma, skin eruptions and
psoriasis. The ingradiaents of Nimbapatradi choornam are neem leaves, sulphur and turmeric, which are known for
their antiseptic properties. The present study is to understand the medicinal efficacy of Nimbadipatra choornam
undertakig phytochemical analysis, antimicrobial activity effect, antioxidant effect and GC MS analysis. The
phytochemicals present were saponins, tannins, triterpenoids, cardiac glycosides, phytosterol, coumarin and
phenolic compounds. Strong antimicrobial activity of this medicine was onbserved against the microorganisms such
as, Klebsiella pneumoniae, Saphylococcus aureus, E coli and Candida albicans. The antioxidant activity of
Nimbapatradi also was found in three types of asays namely, reducing power assay, peroxidase assay and catalase
assay. The GC MS patterns have shown important peaks which represented Cyclic octatomic sulfur S8, Phenol, 2,4-
bis(1,1-dimethylethyl)-derivative,  Ar-tumerone,  Isopropyl  myristate, Eicosane, 2-methyl-derivative,
Cyclopropaneoctanoic acid, 2-[ (2-pentylcyclopropyl)methyl]-, Octadecanoic acid, 2-hydroxy-1-(hydroxymethyl)
ethyl ester, Hexadecanoic acid, ethyl ester, 7,9-Di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione, 3-
Hexadecanol, Ergosterol etc. The presence of these biocactive compounds correspond well with the activity of
Nimbadipatra choornam as a stong medicine for skin related diseases.

Keywords. Nimbapatradi choornam, saponins, cardiac glycosigds/tosterol, Candida albicans, E. coli,
Peroxidase, Catalase, Cyclic octatomic sulfur $&nel, Ar-tumerone

INTRODUCTION

Nimbapatradi choornam is an Ayurvedic formulatiohielhh contains NeemAgadiracta indica.Juss), Turmeric
(Curcuma longa) and Sulphur as its ingredients. Neem is desdrdsKrimighna in ayurvedic literature meaning
thereby destroyer of worms. As the name suggesssiriade out of neem leaves which is an antimietdterb. It is
rubbed over the body mixed with sour butter milteefpplication of suitable ayurvedic oil such dad3avalyadi
or Eladi to get antiseptic effect on the skin. Tsage is between 5 to 10 grams of the leaf powdeot water.
Nimbapatradi choornam is heals chronic non heallognds, as in case of diabetic’s wounds and algadl urs
spleen disorders. It relieves joint inflammationmsad due to rheumatoid arthiritis.
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Neem

Subapriya and Nagini, 2005 have reviewed the varimedicinal properties of Neem leaves. [1] Hashehat,
2012, reviewed the medicnal role of neem. [2] Bisetaal, 2002 have elaborately discussed the biologidalities
and medicinal properties of neeswdédirachta indica). [3] Anyaehie reported the medicinal value offlestarcts of
Azadirachta. Paridaet al, 2002, have shown the inhibitory potential of nedeaves against dengue fever. [4] This
plant is known to have medicinal values such asbacterial, antiviral, immunomodulatrory, antinflamatory,
antioxidant and anticarcinogenic. [5-12]The plantalso used against digestive disrorders and piaraéseases.
[13-14]

Turmeric

Turmeric is another important wonder drug withvitsle application as food, medicine and as presieailany
workers have worked on this plant on various aspélairmeric is anti-inflammatory, antimicrobial,egervative,
antifungal, anticancer, cardioprotective, hyporglyic and antidiabetic. [15-23]

Sulphur

Sulphur is an important element in our system nyaieing a part of many amino acids. Its role inphgsiology is
immense. Sulphur is used in various medicines duts tantisecptic properties. It was reported byiDet al 2015
that sulphur is anticancer. [24]

The knowledge of the phytoconstituents like alkdgoitannins, flavonoids etc. present in plants el & in plant
based medicines could be very helpful in drug discpand new drug formulation. [25, 26, 27, 28, 29]

The present study envisages corelating the medipmoperties of each constituent plant to the iwaamolecules
that are present in Nimbapatradi choornam as ftwy@C MS analysis.

EXPERIMENTAL SECTION

COLLECTION OF SAMPLES
Medicines were purchased from ayurvedic shop, Chiendimbapatradi chooernam is prepared by standard
pharmaceutical companies likeshoka pharmaceuticals, Arya Vaidya Sala Kottakkaya Vaidya Pharmacy.

NIMBAPATRADI CHOORNAM

Each 100g is prepared out of:

* Nimbapatram (Neem Leaves) — 75 grams
» Gandhaka (Sulphur) — 12.5 grams

» Nisa (Turmeric)- 12.5 grams

The three constituents are ground and mixed. Higsnhixed with sour butter mik along with some asadic oils
and rubbed over the skin parts.

COLLECTION OF MICRO ORGANISM

Culture (micro organism) collected for antimicrdbsnsitivity test werélebsiella pueumoniae, Saphylococcus
aureus, Escherichia coli and Candida albicans.These microorganisms were collected from King tosi of
preventive medicine and Research, Chennai. Sampla® collected in slants and were subcultured for
antimicrobial tests after three sub culture andfthieth sub culture was used for the anti microt@ats.

Sub culturing of microorganism for the anti micralliest:
Media used for sub culturing of microorganisms wéseKlebsiella pueumoniae- Simon citrate, fo&aphylococcus
aureus - Blood Agar, forEscherichia coli- Nutrient Agar and fo€andida albicans- (YEPD).

Phytochemical analysis

The preliminary phytochemicals present in the herbadicine were analyzed for the presence of aléajo
saponins, tannins, steroids, flavonoids, anthrammes, triterpinoids, cardiac glycosides, Amino agishytosterol,
carbonyl, quinones, coumarines, phlobatanin, phemroimpounds based on the protocols availableéaritbrature
(Eazhisaivallabgt al, 2012; Adetuyiet al, 2007; Trease and Evans, 1989). [30-32]
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Preparation of sample
About 5g of sample was taken and dissolved in 50hdistilled water and it was kept undisturbed 1@r hours.
Another 5gm of sample was taken and dissolved kiure of ethanol and water in the ratio of 1:1.

Antimicrobial activity test
The assay was carried out according to the methblhtarajaret al (2005) with some modifications. [33]

Preparation of sample:
About 500mg of drug were weighed and dissolvedd@n! of distilled water and and filterted. Therfiite was used
for to test the efficacy of antimicrobial activity.

Test Organisms:

Gram positive & Gram negative bacteria were usetest organism for this study. Gram positive b@etsuch as
Staphylococcus aureus, Gram negative bacteria such Escherichia coli, Klebsiella pneumonia and fungus like
Candida ablicans. The organisms were sub cultured on to agar platerder to determine their viability. Stock
cultures were maintained on agar slants at 4 °Cthad sub-cultured in agar plates at 37 °C prioedgh
antimicrobial test.

Activity by agar well diffusion assay:

Antimicrobial susceptibility testing was done usihg well diffusion method to detect the preserfcanti bacterial
activity of the samples corresponding Agar (Hi-na@dor bacteria and for fungus were prepared adegrth the
manufacturer’s instructions. The antibacteriah\aitiof drug was determined by agar well diffusiorethod. Agar
in the Petri plate after solidification was inodel with the test microorganisms, by spreading hheterial
inoculums under aseptic conditions. Wells of Smrantéter were punched in the agar medium with stedhi
borer and filled with drug in the particular contration. The antibiotic Penecillin weas used in thgt system as
positive controls. The plates were incubated at’@G7for 24 hrs. The antibacterial activities wersegsed by
measuring the diameter of the zone of inhibitiontfee drug and antibiotic.

ANTIOXIDANT TEST

Preparation of sample:

1gm of sample were weighed and dissolved and disdahn 10 ml of distilled water and after sometiihevas
filtered. The concentrations of drug were variedfr0.2 to 1ml.

Determination of Reducing Property (Reducing power assay)

The reducing power of the herbal medicine extraas wetermined by a slightly modified method (Oyaiz®86.)
[34] The reducing ability of the drug extract wasasured by the transformation of FeFe&" in the presence of
the extract at 700nm. Increased absorbance ofdhetion mixture indicates increased reducing pdwenl of
extract concentration (0.1, 0.5 and 1 mg/ml) wasaahiwith phosphate buffer (2.5 ml, 0.2 M, pH 6.6 potassium
ferricyanide [KFe (CNy)] (2.5 ml, 1 %). The mixtures were then incubaae€80 °C for 20 min. Aliquots (2.5 ml) of
trichloroacetic acid (10 %) were added to each mnextwhich were then centrifuged for 10 min at 183§. The
upper layer of the solutions (2.5 ml) were mixefdasately with distilled water (2.5 ml) and Fe@.5 ml, 0.1 %),
and the absorbance levels were measured at 70@ingaispectrophotometer.

Guaiacol Peroxidase (POD)

Peroxidase activity was determined according todBa&hal (2003). [35] Each solution was treated with 2mlaof
solution containing Guaiacol, B, and phosphate buffer (pH 7) in the concentratidn%, 40mM and 100mM,
respectively. The enzyme produced a colourful pcotly using HO, and Guaiacol as substrates. The absorbance of
the product was monitored at 470 nm and peroxiaisieity was indicated in the form of graph.

Catalase assay

Catalase activity was determined according to (Amtl Lester, 1984). [36] The decompositiopOkl of was
followed as a decrease in absorbance at 240 nnuM/dis spectrophotometer. 50 mM potassium phospbaifer,

pH 7.0) and 10 mM bD,.The extinction coefficient of HO, (40 mM-1 cm-1 at 240 nm) was used to calculate the
enzyme activity that was expressed in terms ofimiles of HO, per minute per gram fresh weight).
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GC MSAnalysis
The GC MS analysis was carried out by standard odeifter preparing the sample suitably.

RESULTSAND DISCUSSION

The phytochemical analysis results are tabulatdaie 1

Table 1.The phytochemical analysis of various extracts of Nimbapatradi choornam

Serial number| Phytochemicals (raw sample)  (sample distilled water)| (ethanol:wate
1 Saponins + + _
2 Tannins _ _ +
3 Triterpinoids _ + +
4 Quinone +
5 Steroids _ _ _
6 Amino acids _ _ _
7 Cardiac glycosides _ + +
8 Anthroquinones _ _ _
9 Flavonoid: _ _ _
1C Alkaloids
11 Phytosterol + _ +
12 Coumarines _ _ +
13 Phenolic compounds + + +
14 Phlobatannin _

(+) = Present, (1) = Absent

The antibacterial and antifungal activities of Neplatradi choornam is indictaed in Figure 1 and &édbl The
comparative acitivity with standards is shown igufe 2.

Figure 1. Zone of inhibition of different microorganism with a specific concentration of Nimbapatradi Choornam as medicine
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Table 2 Microorganismswith different zones of inhibition

Concentration Microorganism Zone of inhibition (mm Zone of inhibition
of extract(g/ml) 9 (Penicillin)
Staphylococcus aureus 4.8 5
05 Escherichia coli 15.2 16
’ Candida albicans 7.2 0
Klebsiellapneumoniae 5.2 8
S.aureus
E.coli
Hsample
C.albicans M standard
K.pneumoniae
0 10 20 30 40

Figure 2. Zone of inhibition of microorganism with concentration of sample compar ed with the standard

The antioxidant activities, i. Reducing power as$2@D assay and Catalase assay results are shdvigrés 3, 4
ans 5 respectivly

REDUCING POWER ASSAY

M control(0.5ml)

Hsample(1ml)

m sample(0.5ml)

| " Ty

200 250 300 350 400 450 500
B control(0.5ml)| 3.88 3.97 3.93 3.38 2.05 1.44 1.19
H sample(1ml) 3.96 3.98 3.62 2.36 1.14 0.68 0.58
m sample(0.5ml) 3.8 4 3.98 3.8 242 1.49 1.23

Figure3. Thereducing activity of sample of different concentration with respect to control
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POD ASSAY

M control(0.5ml)
H sample(1ml)

m sample(0.5ml)

200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700
m control(0.5ml) | 3.88|3.97 | 3.93|3.38|2.05|1.44(1.19|1.05/0.95|0.86|0.78
msample(Iml) |3.96/3.98/3.62|2.36|1.14|0.68(0.58|0.55/0.57|0.75|1.21
msample(0.5ml)| 3.8 | 4 |3.98| 3.8 |2.42|1.49(1.23|1.18/1.27|2.11|3.27

Figure4. The peroxidise activity of sample of different concentration with respect to control

CATALASE ASSAY

M control(0.5ml) msample(1ml) ®sample(0.5ml)

b

L_J—_J_

300 350 400 450 500 550 600
H control(0.5ml) 4 3.88 2.76 133 0.93 0.69 0.55
H sample(1ml) 4 2.49 1.08 0.53 0.33 0.23 0.16
m sample(0.5ml) 4 2.26 0.98 0.48 0.29 0.21 0.166

Figure5. The catalase activity of sample of different concentration with respect to control

The GC MS patterns graphs are shown Figure 6 amdi¢hails of GC MS analysis of compounds is detaiite
Table 3.
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File :D:\MassHunter\etMs\1\data\Karthik\C.D

Operator H

Acquired : 09 Jul 2015 13:17 ueing AcgMethod Karthik. M
Inetrument - GC-ME

Sample Name: C

Misc Info -
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Abundance TIC: C.0%data.ms
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Figure 6. GC M S Graphs of Nimbapatradi Choornam
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Table 3. Indicating the variousresults of the GC M Sanalysis of Nimbapatradi Choor nam

RT Peak .

NSOI Value Compound Mol. Formula ,\\;I\;)tll area Prol?)zblllty
) (In Min.) ) (%)

1. 15.042 Eicosane, 2-methyl- C21H44 296 0.356 4.44
2. 15.292 Phenol, 2,4-bis(1,1-dimethylethyl)- cizae 206 11.122 62.1
3. 15.605 Heptadecane, 2,6,10,15-tetramethyl- Ca1H4| 296 0.342 8.02
4. 17.212 Ar-tumerone C15H200 216 1.543 97.4
5. 17.613 Hexadecanoic acid, 14-methyl-, methyrest C18H3602 284 1.764 15.9
6. 17.713 Octadecane, 3-ethyl-5-(2-ethylbutyl)- 836 266 0.174 21.1
7. 17.769 Hexadecanoic acid, 14-methyl-, methyrest C18H3602 284 0.342 15.9
8. 18.094 Eicosane, 2-methyl- C21H44 296 0.651 6.67
9. 18.351 Fumaric acid, cyclohexyl pentadecyl ester C25H4404 408 0.107 14.7
10. 18.532 Picrotoxinin C15H1606 292 0.118 10.4
11. 18.639 3-Hexadecanol C16H340 242 0.906 81.5
12. 18.701 Cyclopropaneoctanoic acid, 2-[(2-pentitmpropyl)methyl]- C21H3802 322 0.573 23.8
13. 18.858 Isopropyl myristate C17H3402 270 1.164 75.5
14. 19.383 Phthalic acid, isobutyl octadecyl ester C30H5004 474 0.193 6.55
15. 19.627 Ergocalciferol 28H440 396 0.420 4.70
16. 19.890 Eicosane, 2-methyl- C21H44 296 3.159 4.32
17. 19.940 7,9-Di-tert-butyl-1-oxaspiro(4,5)dec8@-6fiene-2,8-dione C17H2403 276 1.12D 92.9
18. 20.140 -[5-Nitro-2-thienylmethylideneamino]-Razolidinone C8H7N304S 241 0.684 16.4
19. 20.253 n-Hexadecanoic acid, C16H3202 256 8.056 70.6
20. 20.565 Hexadecanoic acid, ethyl ester C18H36(2 284 0.461 69.5
21. 21.310 Cyclic octaatomic sulfur S8; sulfur S8 256 5.684 98.8
22. 21.547 Methyl 9-cis,11-trans-octadecadienoate 19H3402 294 0.708 7.69
23 21.597 tran=13-Octadecenoic acid, methyl es C19H360: 29¢ 0.76¢€ 7.72
24. 21.823 Methyl stearate C19H3802; 298 1.798 42.1
25. 21.941 Oleic Acid C18H340 C18H3402 282 18.221 17.0
26. 22.154 Octadecanoic acid C18H3602 284 7.170 52.9
27. 22.311 Heneicosane C21H44 296 1.251 6.05
28. 23.799 Heneicosane C21H44 296 1.397 6.22
29, 24.13% Octadecane,-ethy-5-(2-ethylbutyl) C26H5¢ 36€ 0.96¢ 8.31
30. 24.975 Hexadecanoic acid, 3-[(trimethylsilylipcopyl ester C22H4603Si 386 1.424 40.5
31. 25.119 Hexadecanoic acid, 2-hydroxy-1-(hydroggml) ethyl ester C19H3804 330 20.681 57.2
32. 25.444 Diisooctyl phthalate C24H3804 390 0.973 9.71
33. 27.052 Octadecanoic acid, 2-hydroxy-1-(hydrosgml) ethyl ester C21H4204 358 5.671 59.1

The detailed individual GC MS graph along with 8teicture of the molecules are depicted in figutdée Figure

18.

oH

HO~

Name: Hexadecanoic acic-hydroxy-1-(hydroxymethyl)ethyl ester

Figure 7. Hexadecanoic acid, 2-hydr oxy-1-(hydroxymethyl)ethyl ester

0

Formula: GgH3¢0,

MW: 330 Exact Mass: 330.27701 CAS#: 23470-00-0 MiSTI5400 ID#: 7272 DB: mainlib
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Figure 8. Oleic Acid
HO

Name: Oleic Acii
Formula: Q8H3402
MW: 282 Exact Mass: 282.25588 CAS#: 112-80-1 NISI34027 ID#: 2532 DB: mainlib

Figure9. Phenal, 2, 4-bis(1,1-dimethylethyl)-
oH

Name: Phenoi2,4-bis(1,1-dimethylethyl)-
Formula: G4H»,0
MW: 206 Exact Mass: 206.167066 CAS#: 96-76-4 NIST28966 ID#: 156338 DB: mainlib

Figure 10. n-Hexadecanoic acid

OH

Name: -Hexadecanoic acid
Formula: Q5H3202
MW: 256 Exact Mass: 256.24023 CAS#: 573 0HST#: 151973 ID#: 8689 DB: main

Figure 11. Octadecanoic acid

]

OH

Name: Octadecanoic acid
Formula: GgH360,
MW: 284 Exact Mass: 284.27153 CAS#: 57-11-4 NISI80961 ID#: 8691 DB: mainlib
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Figure 12. Cyclic octaatomic sulfur
5 5

5—35

Formula: §
S8; MF: 886; RMF: 918; Prob 98.8%; CAS: 10544-5Q4i0; mainlib; ID: 29209.

Figure. 13.

Name:Octadecanoic acid, 2-hydroxy-1-(hydroxymethyl)etegter
o
HO~

HO

Name: Octadecanoic acic-hydroxy-1-(hydroxymethyl)ethyl ester
Formula: G;H4,0,4
MW: 358 Exact Mass: 358.30831 CAS#: 621-61-4 NISTB# 16 ID#: 7334 DB: mainlib

Figure 14.

Name: Eicosane,-methyl-
Formula: GiHa4
MW: 296 Exact Mass: 296.344301 CAS#: 1560-84-5 MSI1.3884 ID#: 22547 DB: mainlib

Figure15

Name: Methyl steara
Formula: QgHggOz
MW: 298 Exact Mass: 298.28718 CAS#: 112&MST#: 291013 ID#: 40712 DB: main

Figure 16.

Hexadecanoic acid, 3-[(trimethylsilyl)oxy]propyltes

o

L=

Si

Name: Hexadecanoic acic-[(trimethylsilyl)oxy]propyl ester
Formula C,,H 4605Si MW: 386 Exact Mass: 386.32162 CAS#: 566309418tST#: 79111 ID#: 22855 DB: main
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Figure 17.

Name: Heneicosal
Formula: GiHaa
MW: 296 Exact Mass: 296.344301 CAS#: 629-94-7 NISA30947 ID#: 23607 DB: mainlib

Figure 18.
Isopropyl Myristate
i o

~O-

Formula G-H3,0,
MW: 270 Exact Mass: 270.25588 CAS#: 110-27-0 NISIG#Z 374 ID#: 10204 DB: mainlib

The photochemical study results revealed that Npatrdi choornam contains some very important phgatcals
like tannins, saponins, terpenoids, cardac glyassidnd phenol compounds whichcould be responsdslats
antimicrobial as well as antioxidant properties.

The GC MS patterns have shown important peakshwiepresented Cyclic octaatomic sulfur S8, Pheddl;
bis(1,1-dimethylethyl)-  derivative, Ar-tumerone, opsopyl myristate, Eicosane, 2-methyl-derivative,
Cyclopropaneoctanoic acid, 2-[(2-pentylcyclopropythyl]-, Octadecanoic acid, 2-hydroxy-1-(hydroxymh)
ethyl ester, Hexadecanoic acid ethyl ester, 7;8eBibutyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-diong-
Hexadecanol, n-hexadeconoic acid, Methyl steaRitgptoxinin, Fumaric acid, 3-[5-Nitro-2-thienyltiglidene
amino]-2-oxazolidinone and Ergosterol etc. amongesminor components as listed in Table 3.

The medicinal properties of the important componiedicate the veracity of the use of this medicifgclic
octatomic sulfur S8 is an essential element as restitnent of many amino acids and also in otherabngic
processes. Phenol, 2, 4-bis (1, 1-dimethylethgbrivative is present in various plants and is kmdar its
antibacterial and anti-inflammatory activities. [88] Ar-tumerone has been shown as having arttitegsial and
antiplatlet activity. [39, 40, 41] Isopropyl myrége is a known compound used as skin care lotiodheammolient.
[42] Eicosane, 2-methyl- derivative is a good axitlant. Cyclopropaneoctanoic acid, 2-[(2-pentyloybpyl)
methyl) is used a potential antidimentia drug. [@8adecanoic acid esters are reported to be eitiantibacterial
and antioxidant activities. [44, 45] Hexadecanaitl a2-hydroxy-1-(hydroxymethyl) ethyl ester is amtioxidant. 4.
7, 9-Di-tert-butyl-1-oxaspiro (4, 5) deca-6, 9-déeb, 8-dione is also as antioxidant. [46, 47] Eedciéerol is
Vitamin D. - [5-Nitro-2-thienylmethylideneamino]-25xazolidinones are class of antibacterial compsuridg3]
Fumaric acid esters are proven skin treatment ftatioms. [49, 50, 51] Tridecane, 2-methyl-derivatig a good
antimicrobial. [52].

The findings from the above results indicate thaem, turmeric and sulphur are known for their skave

properties. Nimbapatradi choornam, which is madenfthese three components, obviously should shovilasi

results. The results of antibacterial, antifungatjoxidant and GC MS analysis clearly indicate tha components
present in Nimbapatradi choornam have importarpgntees such as anti viral, antibacterial, antifalpgntioxidant,

anti-inflammatory etc. These properties of Nimbagdit choornam augures well with the claim by Ayutiee
proponents about its efficacy as a potential skire enedicinal formulation. Further studies on tharmacological
and toxicological aspects of Nimbapatradi choorrseasunder way which is necessary to standardizevalidiate

this medicine.

CONCLUSION

The medicine, Nimbapatradichoornam is a standanghAdic medicine for skin diseases and the prestendty has

revealed its efficacy by the standard techniques dintimicrobial, antioxidant and GC MS analysisdgt Further
work is going on to establish the mechanism ofoactif this medicine.
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