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ABSTRACT.

Background- Growing evidence shows that an active component of turmeric, curcumin, may be used medically to
treat a variety of diseases. Nanoparticles have biological activity. Nanoparticles in
homeopathic medicines exert biological effects on the body .

Objectives- Homoeopathic mother tincture(Q) of Curcuma longa (CL) (Purchased from Willmar Schwabe India
Pvt.Ltd) was used for this entire study. In this study our aim was to investigate the phytochemical constituents of
Curcuma longa Q in their corresponding gold nanoparticle (GNP’s) and silver nanoparticle (SNP’s) preparations
and its comparative analysis.

Methods- Curcuma longa Q have been used for the entire study. GNP’S and SNP’s were synthesised from Q. All
reagents have been prepared following standard protocols. Curcuma longa mother tincture has been used as the
positive control. A detailed phytochemical study to determine the phytoconstituents present was undertaken for
homoeopathic formulations, synthesised gold and silver nanoparticles.

Results — Phytochemically all the samples have shown the presence of flavonoids. Presence of carbohydrates,
steroids, cardiac glycosides and anthraquinone glycosides were detected in both Curcuma longa Q and synthesised
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gold nanoparticles of Curcuma longa Q. Alkaloids and phenols were detected in the samples of Curcuma longa
Q and SNP preparation of Curcuma longa Q . All three samples tested negative for saponins and protein’s.
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Nanoparticles, Gold nanoparticles, Silver nanoparticles, Homoeopathic medicine, Curcuma longa, Phytochemical
Assay.

1.INTRODUCTON.

Curcuma longa, is the Homoeopathic medicine prepared from turmeric through the process of potentization.
Turmeric (Rhizome)-Southern Asia belongs to the natural order of Zingiberaceae. [5] Turmeric has long been
used in Ayurvedic, Homoeopathic and Chinese medicine as an antimicrobial and anti-fungal agent, in the
treatment of skin diseases and wound healing [6].

The use of plants for medicines or tonic properties goes back to prehistoric times and has attracted the interest
of scientists for centuries. The Vedas give the earliest written record about the science of healing. The reference
to medicinal plant is also found in the Ebers papyrus (16th century B.C.) which lists in detail over 7000 herbal
remedies [6]

Growing evidence shows that an active component of turmeric, curcumin, may be used medically to treat a
variety of  dermatological diseases [7].  Nanoparticles have biological activity. Nanoparticles in
homeopathic medicines exert biological effects on the body. [2][9]

Reducing particle size increases surface area. Nanoparticles are nano-size particles (1-100nanometres diameter
) having a large surface area to volume ratio which gives them different

properties from those bulk forms of the same material. [2]

The objective of this study is to understand the phytochemical constituents of Curcuma longa Q in their
corresponding gold nanoparticle (GNP’s) and silver nanoparticle (SNP’s) preparations and its comparative
analysis.

2 MATERIALS AND METHODS.
SYNTHESIS OF GOLD NANOPARTICLE:

Homoeopathic mother tincture Curcuma longa was used for the synthesis of gold nanoparticles .100mg of
trichloro gold hydrochloride (chloroauric acid) added to 20 ml of distilled water. Vigorously stirred with 5ml of
mother tincture. A change in the colour of the solution was observed.

SYNTHESIS OF SILVER NANOPARTICLE:

Homoeopathic mother tincture Curcuma longa (Purchased from Willmar Schwabe India Pvt.Ltd) was used for
the synthesis of silver nanoparticles.100mg of silver nitrate was added to 20 ml of distilled water. Vigorously
stirred with 5ml of mother tincture. A change in the colour of the solution was recorded. (Sana KT et.al.,2021)
Similarly, synthesis of other potencies was also done.
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CHARACTERISATION OF NANOPARTICLES:

The synthesised nanoparticles were characterized using UV spectroscopy, Scanning electron microscopy (SEM).
(Sana KT et.al.,2021) The UV —spectroscopy analysis was used to study the absorption peak of synthesized
particles. The SEM technique was employed to visualize the size and shape of nanoparticles. [8]

PHYTOCHEMICAL ANALYSIS:

Curcuma longa Q ,GNP’s and SNP’s have been used for all studies. All reagents have been prepared following
standard protocols. Curcuma longa mother tincture has been used as the positive control. A detailed
phytochemical study to determine the phytoconstituents present was undertaken for the synthesised solutions
and homoeopathic formulations. The ethanol extract was considered suitable since the homoeopathic
formulations are in ethanol medium.

Test for flavonoids-Alkaline reagent test :

To different sample solutions, a few drops of sodium hydroxide solution were added. Formation of intense
yellow colour, which turned colourless after addition of few drops of dilute hydrochloric acid, indicated the
presence of flavonoids.

Test for alkaloids-Mayer’s test:

Iml of Mayer’s reagent was added to the different sample solutions. Formation of cream colour precipitate
indicated the presence of alkaloids.

Test for saponin glycosides :

Iml extract was treated with 1/lead acetate solution. Formation of white precipitate indicates the presence of
saponins.

Test for amino acids- Ninhydrin test :

A solution of ninhydrin in ethanol is added to the sample solutions. Appearance of a purple colour indicated the
presence of amino acids.

Test for tannins:

Ferric chloride test Different sample solutions were treated with ferric chloride solution; appearance of blue and
green colours indicated the presence of hydrolysable and condensed tannins.

Test for carbohydrate :

Benedict’s test Plant extracts were treated with benedict’s reagent and heated gently. Orange red precipitate
indicates the presents of reducing sugar.

Test for steroids:
SalkowskKi reaction

To the different sample solutions, chloroform was added followed by concentrated sulphuric acid along the
sides of the tube. A red-brown colouration indicated the presence of steroids.
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Test for cardiac glycosides:
Keller—Killiani test

Glacial acetic acid (0.4 mL) and a few drops of 5% ferric chloride solution are added to the sample solutions.
Concentrated sulphuric acid (0.5 mL) is added along the side of the test tube carefully. The formation of blue
colour in the acetic acid layer confirmed the presence of cardiac glycosides.

Test for anthraquinone glycosides:
Hydroxyanthraquinone test

To 1 mL of the samples, a few drops of 10% potassium hydroxide solution were added. The formation of a red
colour confirmed the presence of anthraquinone glycosides.

Test for proteins:
Biuret test

To 2 mL of the sample solutions, 5 drops of 1% copper sulphate solution are added followed by 2 mL of 10%
NaOH. The contents are mixed thoroughly. Formation of a purple or violet colour confirmed the presence of
proteins.

3 RESULTS:
Synthesis of gold nanoparticles from homoeopathic mother tincture of Curcuma longa.

Synthesis of gold nanoparticles from Homoeopathic Mother tincture of Curcuma longa. The Gold nanoparticles
were synthesised by addition of trichloro gold hydrochloride (chloroauric acid). This was shown by the change
in colour of solution from golden yellow to dark brown. The colour change was observed after 15mins.
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(a) Before the reaction. (b) After the reaction.

Figure 1 : Colour change indicates the formation of gold nanoparticles (GNP ’S).
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Synthesis of silver nanoparticles from homoeopathic mother tincture of Curcuma longa.

The Silver nanoparticles were synthesised by the reduction of silver ions. This was shown by the change in
colour of solution from golden yellow to dark brown. The colour change was observed after 20mins.

(a) Before the reaction.

Figure 2: Colour change indicates the formation of silver nanoparticles (SNP’S).

Characterisation of Silver Nanoparticles:

UV-Visible Spectroscopy:

(b) After the reaction.

The change in the colour was visually observed which indicates the presence of silver nanoparticles. The change

in the colour is mainly because of surface Plasmon resonance.

095356

03174

0.E511

0.5449

0.4057

02725 4

Absorbance (Abs)

01362 -

feneeeeas Peeooeea Peeoeeea Feeooeea Peoooenes Peoooens Peoooeeoes Peooeeo Penoeeen

B o T e e e e T e e e e P e PR R PP

R fooooens fonennnnes e — A—— - S—— A S—

1900 251.0 320 3730 434.0 495.0 S56.0 B17.0 678.0 7390 S00.0
Wavelength {(nm)

Figure 3: UV-Absorption peak of synthesised SNP’s of Curcuma longa Q-350 nm.
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Scanning Electron Microscopy (SEM):

The size and shape of the particles assessed by SEM is summarized as :(Fig-4A Mother tincture) (a)- Spherical
particles upto 100nm. (b)-Spherical particles upto 2um (Fig-4B SNP Synthesised Mother tincture) (c)-
Spherical particles upto 200nm. (d)-Spherical particles upto 2um.

Figure 4A: Mother tincture
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Figure 4B: Synthesised Mother tincture
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Figure 4-Results of Scanning Electron microscopy (SEM)
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3.3 PHYTOCHEMICAL ANALYSIS

PHYTOCHEMICAL CL|GNP | SNP
"O lconsTITUENTS olo o
1 |FLAVONOIDS. o
2 |ALKALOIDS. v |- "
3 [SAPONINS _ - _
4 |PHENOLS + |- ¥
5 |TANNINS. - - _
6 |CARBOHYDRATES. [+ [+ |_
7 |STEROIDS. T
8 |CARDIAC L

GLYCOSIDES.

9 |ANTHRAQUINONE o+ |

GLYCOSIDES.

10 [PROTEINS. - )

Table 1: Phytochemical Analysis Result-Curcuma longa Q, synthesised GNP’s AND SNP’S

Phytochemically all the samples have shown the presence of flavonoids. Presence of carbohydrates, steroids,
cardiac glycosides and anthraquinone glycosides were detected in both Curcuma longa Q and synthesised gold
nanoparticles of Curcuma longa Q. Alkaloids and phenols were detected in the samples of Curcuma longa Q
and SNP preparation of Curcuma longa Q . All three samples tested negative for saponins and protiens. These
bio active compounds exerts therapeutic effect in the cure of wide range of diseases and the nanoparticles in
homeopathic medicines exert biological effects on the body.
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4.DISCUSSION:

Nanoparticles in homeopathic medicines exert biological effects on the body. Nanoparticles can cause hormesis.
By UV spectrometer peaks we had concluded that reduction has taken place in the solution. The colour change
in the reaction mixture was analysed by visual observation. Using SEM, the size and shape of particle in
nanometre has been obtained.The detailed characterization was conducted in our previous study (Sana KT
et.al.,2021), by which we concluded that homoeopathic medicine Curcuma longa and its biosynthesised silver
nanoparticles are potent anti-oxidant and anti-microbial agents.[8] Phytochemically all the samples have shown
the presence of flavonoids. Presence of carbohydrates, steroids, cardiac glycosides and anthraquinone glycosides
were detected in both Curcuma longa Q and synthesised gold nanoparticles of Curcuma longa Q. Alkaloids and
phenols were detected in the samples of Curcuma longa Q and SNP preparation of Curcuma longa Q . All three
samples tested negative for saponins and protiens. As we found this plant-based medicine in homoeopathy
Curcuma longa is a vital phytochemically active medicine and this study widens its effectiveness and scope in
the the treatment of wide range of diseases.

5.CONCLUSION:

From our results it was evident homoeopathic medicines and the synthesised GNP’S and SNP’s were found to
be phytochemically active and phytochemically all the samples have shown the presence of flavonoids. Presence
of carbohydrates, steroids, cardiac glycosides and anthraquinone glycosides were detected in both Curcuma
longa Q and synthesised gold nanoparticles of Curcuma longa Q. Alkaloids and phenols were detected in the
samples of Curcuma longa Q and SNP preparation of Curcuma longa Q . All three samples tested negative for
saponins and protiens.
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