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Phytosynthesis of Titanium oxides from Andrographis paniculata and its antibacterial efficacy against isolate S.mutans
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Abstract:Andrographis paniculata Wall (Acanthaceae family) is a widely used medicinal herb with antimicrobial, cytotoxic, anti-protozoan, anti-inflammatory,
anti-oxidant, immunostimulant, anti-diabetic, and anti-infective effects. Researchers are now mainly focused on synthesizing nanoparticles using eco-friendly
methods to enhance their biological efficacy. This species has pharmacological properties such as antibacterial, antioxidant, anti-inflammatory, antiparasitic,
antihyperglycemic, hypoglycemic, and antiallergic properties. Andrographis paniculata colonies were inoculated into Luria Bertani’s (LB) Broth and incubated for
48 hours at 37 degree Celsius . The solution was centrifuged at 4500 RPM for 15 minutes at 25. The pellets and supernatant were collected afterwards.The synthesis
of nanoparticles of TiO2 showed antimicrobial activity against the oral pathogen Streptococcus mutans based on the findings the further study needed to explore
the Andrographis paniculata Mediators synthesis TiO2 nanoparticles as a future antibacterial oral mouth wash.In the another study The antibacterial activity of the
synthesized TiO2 nanoparticles was performed by the agar-well diffusion method. Fresh colonies of Bacillus sp., E. coli, Salmonella sp.
Keywords: Psychological harm, Psychological wellbeing, Public Health,Medicine.
1.Introduction:Nanotechnology has several applications in biology, chemistry, physics, and medicine. There are two types of nanomaterials: organic and
inorganic.(1)The reduction/oxidation process, which is a bottom-up method, is the main reaction in the production of nanoparticles.(2) Metal and metal oxide
nanoparticles are typically generated by microbial enzymes and plant phytochemicals with antioxidant or reducing capabilities.(3)The biological approach is used
to create nanoparticles by combining bacteria, fungi, and plant extracts like neem, Coriandrum, Camellia sinensis, Nelumbo lucifera, Ocimum sanctum, and several
more.(4) Titanium dioxide nanoparticles, among other nanoparticles,(5) have a wide range of applications since they boost agricultural plant development, yield,
and are also utilised in food and cosmetics. (6)According to reports, TiO2 NPs have a number of positive effects on the biochemical and morphophysiological
characteristics of different crop plants. Recent decades have seen the establishment of specific protocols that aid in the control of bacterial flora, including
suggestions for bettering oral hygiene(7), lowering daily carbohydrate intake, oral physiotherapy programmes that aid in improving mechanical removal of bacterial
plaque (either individually or with assistance),(8) and also the use of substances based on natural products that aid in the control of bacterial plaque in order to
reduce the amount of bacteria in the mouth. Since S.mutans was identified as one of the primary causative agents for dental caries, it has drawn attention as a
potential target for the development of vaccines and antimicrobial treatments to prevent dental caries.(8,9) Patients would suffer if antibiotics were used to prevent
and cure dental caries, and the emergence of bacterial strains that are resistant to several drugs was a possibility.(10)The research indicates that crop plants are
affected by titanium dioxide nanoparticles in both beneficial and detrimental ways.(11) Through the creation of ROS, which lowers the amount of chlorophyll,
high dosages of TiO2 nanoparticles have toxicological effects on plants.(12) Low doses improve crop growth characteristics and output.
These applications may include efficient use of micronutrients, delivery of pesticides, nanosensors to monitor pesticide degradation, and more.(13) To our
knowledge, several inorganic and organometallic oxide nanomaterials and some hybrid nanomaterials, such as TiO2, ZnO, CuO graphene oxide and Fe304-Ag
core-shell magnetic nanoparticles, have demonstrated their excellent physics(14). Selected for chemical properties, high surface area. Their volume ratio and
characteristic nano-sized structural features are increasingly used as alternative antimicrobial agents in biomedical applications.
Researchers are now mainly focused on synthesizing nanoparticles using eco-friendly methods to enhance their biological efficacy. (15)The plant species
Andrographis paniculata, commonly known in India as the king of bitters and nilavembu, belongs to the family Apocynaceae.(15,16) This species has
pharmacological properties such as antibacterial, antioxidant, anti-inflammatory, antiparasitic, antihyperglycemic, hypoglycemic, and antiallergic properties.
The crystal structure and average crystal size of the synthesized TiO2 NPs were characterized by X-ray diffractometer using a Scifert diffractometer.(17) Synthesis
of TiO2 nanoparticles reduces titanium metal ions in solution of Andrographis paniculata leaf extract for characterization by Perkin-Elmer Lambda, a UV-Vis
spectrophotometer. (18)The surface morphology of titanium nanoparticles was characterized by SEM and AFM. EDX analysis was performed to confirm the
presence of titanium dioxide in the particles and to confirm other elemental compositions of the particles.(19) TGA analysis was performed to know how the
biosynthesized titanium dioxide nanoparticles changed their physical and chemical properties at room temperature of 800 °C per minute at 20 °C.
Objective:

1 synthesis of TiO2 nano particles from Andrographis paniculata

2 Characterisation Ti02-NPs with UV-Vis, SEM, EDAX,and FTIR

3 To determine Antibacterials Efficacy against S. mutans
2.Material and methods:

2.1.Isolation of Andrographis paniculata species:
Andrographis paniculata colonies were inoculated into Luria Bertani’s (LB) Broth and incubated for 48 hours at 37 degree Celsius . The solution was centrifuged
at 4500 RPM for 15 minutes at 25. The pellets and supernatant were collected afterwards.

2.2.UV TEST:
2.2.1.Sample collection :
Andrographis paniculata leaves were collected around Poonamallee, Chennai, Tamil Nadu , parts were separated and washed with distilled water.

2.2.2.Preparation of Aqueous left extract:
They are dried for 7 days and grinded to fine powder. Then, 1 g was added to 100 ml of distilled water and boiled at 60—70°C for about 10 min.

2.2.3.Synthesis of nanoparticles:
The crude extracts were filtered through Whatman No. 1 filter paper and the aqueous extract used for synthesis TiO2 nanoparticles.

2.2.4.Synthesis of TiO2 nanoparticles :
The synthesized nanoparticles further characterized using UV vis photometer, SEM, EDAX and FTIR. After characterisation synthesized nano particles carried
out antibacterial efficacy

2.3.Anti-bacterial test (Well diffusion method):

2.3.1.Preparation of sample:

2.3.1.1.Agar Preparation: 20 ml of distilled water with 0.76g of Muller Hinton Agar.
2.3.1.2.Sample preparation: 100mg in 1 ml of sterile distilled agar.

2.3.1.3.Culture preparation: 4 ml of saline is added to 1 ml of S. mutant culture.

2.4.CHARACTERIZATION:

The Mueller Hinton Agar powder is poured into sterile petri plates. After half an hour, a micro tip (gel puncture) was created. Then swab the culture in the plate
and after five minutes NPS are added into the well from lower to higher concentration. Plates were then kept in an incubator at 37 degree Celsius overnight. The
next day plates were observed and a Zone of inhibition was formed.

3.RESULTS :

https://mswmanagementj.com/ 1398


mailto:152001006.sdc@saveetha.com
mailto:saravananm.sdc@saveetha.com
https://paperpile.com/c/isgHhD/43vJ
https://paperpile.com/c/isgHhD/9YqD
https://paperpile.com/c/isgHhD/2ay0
https://paperpile.com/c/isgHhD/DTY4
https://paperpile.com/c/isgHhD/llti
https://paperpile.com/c/isgHhD/YPQR
https://paperpile.com/c/isgHhD/rD9w
https://paperpile.com/c/isgHhD/FRlZ
https://paperpile.com/c/isgHhD/FRlZ+thMr
https://paperpile.com/c/isgHhD/zq6z
https://paperpile.com/c/isgHhD/YmlP
https://paperpile.com/c/isgHhD/ciUA
https://paperpile.com/c/isgHhD/yhXC
https://paperpile.com/c/isgHhD/cz8e
https://paperpile.com/c/isgHhD/txQM
https://paperpile.com/c/isgHhD/txQM+3qjJ
https://paperpile.com/c/isgHhD/2oeI
https://paperpile.com/c/isgHhD/d7cj
https://paperpile.com/c/isgHhD/WZWG

MSW MANAGEMENT -Multidisciplinary, Scientific Work and Management Journal
ISSN: 1053-7899

Vol. 36 Issue 2, 2026, Pages 1398-1401 65U
ELSEVIER

Morphological and topographical characterisation of TiO2 NPS using SEM at 100 nm scale
FIGURE 2:

FIGURE 2:
Antimicrobial efficacy study of synthesised TiO2-NPs against oral pathogen S. mutans
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FIGURE 3 :
T24 UV-vis spectophotometry of TiO2 NPS showing wavelength range of 350
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FIGURE 4: FTIR spectroscopy analyses TiO2 NPS showing different functional groups present in the synthesised NPS
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FIGURE 5: EDX used element of TiO2 ps from Andrographics paniculata
4.DISCUSSION :According to earlier research conducted by Maryam, metal oxide nanoparticles, such as titanium dioxide nanoparticles, also exhibit strong
antimicrobial activity by binding to microbial proteins and deoxyribonucleic acid (DNA). This prevents bacterial replication by avoiding metabolic enzymes of
the bacterial electron transport chain,(20) which results in their inactivation. Zhang claims that TiO2 nanoparticles can be chosen as an antibacterial material due
to their superior qualities, which include high specific surface area and high activity to block a variety of pathogenic agents.(21)Despite the fact that titanium
dioxide nanoparticles enhance the mechanical and antimicrobial qualities of traditional glass ionomer cements, there is ongoing debate regarding their
biocompatibility. Titanium dioxide is now a commonplace substance.(4) Cosmetics, paints, dyes, and varnishes, textiles, paper, plastics, food, medications, and
even paving stones are among the many consumer goods and everyday products that contain it. (4,12)Titanium dioxide's many shapes and sizes contribute to its
remarkable adaptability. NPs of titanium dioxide have been investigated for a number of biomedical uses.

The primary cause of dental caries, particularly during the initiation and development stages, is Streptococcus mutans, a microbe that was first identified in
1924(14). Polyphenolic compounds, primarily monomeric catechin and epicatechin, gallic acid and polymeric, and oligomeric procyanidins, are thought to be
abundant in grape (Vitis vinifera) seeds. Simple molecules like hydroquinone, pyrocatechol, caffeic acid, ferulic acid, p-coumaric acid, gallic acid, ellagic acid,
and resveratrol are examples of grape phenolics. (22)Additionally, grape seed extract, also referred to as grape seed proanthocyanidins extract, is a rich source of
various bioflavonoids.(20,23) It is well known that polyphenols have microbicidal properties against a wide variety of harmful bacteria.

In another study the antibacterial activity of the synthesized TiO2 nanoparticles was performed by the agar-well diffusion method.(24) Fresh colonies of Bacillus
sp., E. coli, Salmonella sp. Streaked on Mueller-Hinton agar plates.(25) 50 pl of titanium dioxide nanoparticles were placed in wells made of agar.

The nanoparticles' antibacterial activity and structure were connected.(26) Additionally, some researchers have noted that the suspension's actual particle size
differed greatly from the starting powders' promised size.(25,27) The MgONPs employed in this study's analysis were broken down into their representative
chemical and physical characteristics in this section. The morphology of the nanomaterials was first described using SEM micrograph.(28) According to
Supplementary in the supporting documentation, the MgO microspheres displayed

5.CONCLUSION:

The synthesis of nanoparticles of TiO2 showed antibacterial activity against the oral pathogen Streptococcus mutans based on the findings the further study needed
to explore the Andrographis paniculata Mediators synthesis TiO2 nanoparticles as a future antibacterial oral mouth wash. SEM test: Spherical and acclumerated
TiO2 nanoparticles were observed in the SEM images which proves that TiO2 is synthesised from TiNO3 by the soil bacteria Andrographis paniculata

Different elements like magnesium, carbon, nitrogen and oxygen were identified in the EDAX spectral of TiO nanoparticles produced by Andrographis paniculata.
Antibacterial test: Zone of inhibition formed which indicates that the nanoparticles have antibacterial activity.
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