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ABSTRACT 

Synthesis nanoparticles gold (AuNPs) in friendly environment the more interesting attention , 

especially to its characteristics. Centella asiatica is plant medicine that is rich in flavonoid 

and triterpenoid content that plays a role as agent reducer and stabilizer experience in the 

process of synthesis green. Research This aiming For to characterize synthesis green 

nanoparticles gold (AuNPs) using extract Centella asiatica. Synthesis done with react extract 

ethanol leaf Centella Asiatica with HAuCL4 solution at temperature space . Characterization 

is done with use UV-Vis spectroscopy, FTIR, and SEM. The results showed the formation of 

AuNPs in the form of round with an average diameter of 74-99 nm and a surface plasmon 

peak at 530-547 nm. FTIR analysis indicates existence involvement group phenolic and 

carbonyl in the reduction and stabilization process. Activity test antioxidant show 

improvement significant compared to extract pure. Findings This show that the AuNPs results 

synthesis use Centella Asiatica potential as material active in product biocosmetics natural, 

offering effectiveness and safety through approach technology safe, friendly nanoparticles 

environmental and sustainable. 
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INTRODUCTION 

Nanoparticles gold (AuNPs) into attention wide in industry cosmetics because characteristic 

optics, biocompatibility, and potential therapeutic (1) . Approach synthesis green that utilizes 

extract plant as agent reducer and stabilizer offer more solutions friendly environmental and 

sustainable. Centella asiatica a plant drug known traditional with the name pegagan, contains 

compound major bioactives such as triterpenoids, flavonoids, and acids phenolics which have 

activity antioxidant and anti- aging. Compounds This potential used in AuNPs synthesis green 

, which can utilized in application cosmetics For maintenance anti- aging and antioxidant skin 

(2).
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Study previously has show that synthesis green and characterization nanoparticles use zinc 

oxide in extract Centella Asian can used for synthesize nanoparticles zinc oxide with 

controlled size and morphology. Research results From FTIR, the peaks at wavenumbers 650 

cm-1 and 415 cm-1 indicate the stretching of Zn-O. Through X-ray diffractogram, 11 peaks 

appear for ZnO-NPs, and the most intense peaks (100), (002) and (101) indicate the 

hexagonal quartzite structure. SEM images show the smallest size range of the obtained ZnO-

NPs is about 100 nm to 200 nm with a mixture of rod and spherical shapes. Surface Plasmon 

Resonance (SPR) of ZnO-NPs is shown at 375 nm (3) . 

 

Novelty scientific from study This is development method synthesis green AuNPs using 

extract Centella Asiatica For known its characteristics. In the development of AuNPs, there 

have been used in various product biocosmetics like anti- aging creams, facial masks, and 

deodorants, characteristic antibacterial and anti -inflammatory properties. However, the 

synthesis of AuNPs is chemical often involves material dangerous, so approach green use 

extract plant become a better alternative safe and friendly environment. Synthesis of AuNPs 

conventional lots involving use material chemistry dangerous that can cause impact negative 

to environment and health human beings. In addition, not yet There is research that examines 

in a way deep characteristics obtained from AuNPs synthesis using extract Centella asiatica. 

Therefore that is needed research that can develop method environmentally friendly synthesis 

of AuNPs environment so that able to be applied in the industrial world. The purpose of study 

This is For develop method synthesis green AuNPs using extract Centella asiatica as agent 

reducers and stabilizers and characterize characteristic physical and chemical properties of the 

resulting AuNPs. 

 

METHOD 

Materials and Reagents 

This study used fresh leaves of Centella asiatica obtained from Tawangmangu. The leaves 

were cleaned with running water, then dried at room temperature and ground. The main 

reagents included HAuCl₄·3H₂O solution (≥99%, Sigma-Aldrich), distilled water, and ethanol 

(4) . 

 

Synthesis of Gold Nanoparticles 

HAuCl₄ 1 mM solution was prepared as a gold precursor. Ethanol extract of Centella asiatica 

was added gradually into the HAuCl₄ solution with a ratio of 1:10, then incubated at 60°C for 
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25 minutes with constant stirring. Variations in the concentration of green synthesis using 

pegagan extract were made in stages starting from 1%, 2%, and 3% but with a fixed ratio of 

1:10. The color change of the solution from yellow to purplish red indicates the formation of 

gold nanoparticles (5) . 

 

Characterization of Nanoparticles 

Characterization was carried out to identify the morphology, particle size, distribution, and 

functional groups involved in the synthesis is UV-Vis Spectroscopy: UV-Vis spectrum was 

recorded between 400–800 nm to confirm the formation of gold nanoparticles based on the 

Surface Plasmon Resonance (SPR) peak. FTIR (Fourier Transform Infrared Spectroscopy): 

Used to identify active functional groups in the extract that play a role in the reduction and 

stabilization of nanoparticles. SEM (Scanning Electron Microscopy): Observing particle 

morphology and size. Zeta Potential: Measures particle size distribution (6) . 

 

Data Analysis Techniques 

The UV-Vis, FTIR, and SEM spectra data were analyzed qualitatively and quantitatively 

using relevant software such as OriginLab, ImageJ, or the device's built-in software. 

 

RESULT 

 

Visual Indication of Formation Gold Nanoparticles 

The results of visual observation show change color solution from yellow young become red 

purplish after addition extract Centella Asiatica to in solution HAuCl₄, indicating formation 

nanoparticles gold (AuNPs). Changes This caused by the excitation of a typical surface 

plasmon resonance (SPR) nanoparticles gold . Red color purplish is SPR characteristics of 

AuNPs. This indicates the success of the reduction process of Au³⁺ ions to Au⁰ by compounds 

bioactive in extract plants . Research results this in line with research by (7) which also 

reported change color similar moment use extract plant as agent reducer . 
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Figure 1Indication of AuNPs Gold Nanoparticles Extract Gotu kola with Concentration 1%, 

2%, 3% 

UV-Vis Spectrum 

Formation nanoparticles gold in research this marked with existence absorption typical peak 

plasmon resonance at long wavelength 500-600 nm waves and changes color from yellow clear 

become purple (7) . In the research This obtained long HAuCl 4 wave namely 298 nm and 

after done synthesis happen shift bathochromic to long waves in the range of 536-547 nm 

which indicates the formation of AuNPs. According to Sigma Aldrich (2022), nanoparticles 

gold measuring 5-100 nm if analyzed use UV-Vis spectrophotometry has long wave 

maximum that is range between 515-572 nm. This is supported study (8) which has been 

succeed synthesize nanoparticles gold use bioreductor fruit noni with results long wave range 

502.1 – 582.9 nm. 

Table 1UV Vis Spectrum of Gold Nanoparticles Extract Gotu kola with Concentration 1%, 

2%, 3% 
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(a) (b) (c) 

 

The UV-Vis spectrum shows peak absorption maximum in length waves 538– 547 nm, which 

is characteristics typical SPR from nanoparticles gold . Top position This to signify particle 

size small and scattered Good in the medium. Displacement peak show influence condition 

synthesis (pH, temperature, time) incubation, ratio extract: HAuCl ₄) (9) . 

 

FTIR Analysis 

The FTIR spectrum shows existence group function hydroxyl (-OH), carbonyl (C=O), and 

amine (NH₂) in extract Centella Asiatica before and after synthesis. Shift peak to signify 

involvement clusters this in the reduction and stabilization process of AuNPs. The active 

groups identified. Flavonoids, triterpenoids, and saponins in extract act as agent reducer and 

stabilizer. Research by (10) also mentions involvement group hydroxyl in reduction of Au³⁺. 

 

Figure 2FTIR Results of Gold Nanoparticles Extract Gotu kola with Concentration 1% (a) , 2% 

(b) , 3% (c) 

SEM and Size Particle 

SEM image shows that nanoparticles shaped round with average size 70-100 nm. Distribution 

particle relatively uniform and not show aggregation significant. This  indicates  

effectiveness  extract  in  prevent  agglomeration.  Content phytochemicals functioning 

as a guarding capping agent stability particles. Study by (11) take notes size more particles 

large (10–100 nm). 
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(b) (c) (a) 

(a) (b) 

 

Figure 3SEM Image Results 5000x Magnification Gold Nanoparticles Extract Gotu kola with 

Concentration 1% (a) , 2% (b) , 3% (c) 

Characterization using Scanning Electron Microscopy (SEM) aims for know form 

morphology layer surface. In the study This nanoparticles gold formed in measure using SEM 

by sampling or no in a way overall. From the SEM results with 5000x magnification visible 

that grains nanoparticles gold own structure surface with form uniform grains . 

 

Quantitative characterization nanoparticles gold use Particle Size Analyzer (PSA) for 

determine the average diameter size of nanoparticles gold in a way overall . Data obtained in 

the form of a diagram showing the average diameter size of nanoparticles gold that has been 

succeed synthesized along with quantity and distribution size nanoparticles gold. 

Characterization results use Particle Size Analyzer can observed in figure 4. Characterization 

results with using known PSA in a way overall average size of nanoparticle diameter gold that 

has been succeed synthesized with different concentrations of 1, 2, and 3% range between 74-

99 nm. The resulting nanoscale prove that extract gotu kola own potential as agent production 

in making nanoparticles gold with indicator the change size particle gold from size 2 mm 

becomes size >100 nm. 
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Figure 4Measurement Results using PSA Gold Nanoparticles Extract Gotu kola with 

Concentration 1% (a) , 2% (b) , 3% (c) 

Zeta Potential Analysis 

The zeta potential value of 1% concentration is -34.60 mV, 2% concentration is -29.97 mV, 

3% concentration is -25.80 mV. The results are show that nanoparticles own stability good 

colloidal . Load negative originate from group ionic on the surface particles . According to 

(12) values below ±30 mV indicate system stable to agglomeration . 
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Figure 5Zeta Potential of Gold Nanoparticles Extract Gotu kola with Concentration 1%, 2%, 

3% 

(c) 

1% 

2% 

3% 

https://proceedings.unan.ac.id/index.php/unan


 

 

 

   Vol. 01 No. 01 2025 

 

https://proceedings.unan.ac.id/index.php/unan  49 

Study This show that Centella Asiatica effective as agent reducer and stabilizer in synthesis 

nanoparticles friendly gold environmental, efficient, and non- need material chemistry 

dangerous. This is can contribute to the development green nanomaterial technology For 

application biocosmetics such as serums, creams, and sun screens, and in the field of 

biomedical, such as drug delivery, biosensors, and therapies cancer. 

 

CONCLUSION 

Study This succeed show that extract Centella Asiatica can used as agent effective reducer 

and stabilizer in synthesis nanoparticles gold (AuNPs) in friendly environment. Synthesis 

process marked with change color solution and confirmed through analysis UV-Vis 

spectroscopy with SPR peak at around 536-547 nm. Characterization using FTIR shows 

involvement group hydroxyl, carbonyl, and amine in the process of gold ion reduction and 

stabilization nanoparticles. SEM image shows morphology round with size average particle 

size 74-99 nm. The relative zeta potential value tall show that nanoparticles own stability 

good colloid without agglomeration. 

 

Research result This give contribution to development method synthesis nanoparticles based 

on more plants safe and sustainable, especially with utilise potential phytochemicals from 

Centella asiatica. Going forward the results this can developed more carry on for application 

in biocosmetics product like cosmetics serum, cream , to sun screen. Biomedical industry 

such as system delivery drugs and agents antimicrobial, as well as improved its efficiency 

through reaction parameter optimization and integration other nanotechnologies. 

 

BIBLIOGRAPHY 

 

1. Pistanty MA, Ashari M. Integration of Science Learning in Antioxidant Testing of Gotu 

Kola (Centella asiatica) Extract Using the DPPH Method. 2024;229–43. 

2. Kaul S, Gulati N, Verma D, Mukherjee S, Nagaich U. Role of Nanotechnology in 

Cosmeceuticals: A Review of Recent Advances. J Pharm. 2018;2018:1–19. 

3. Nadhirah N, Mohd H, Badar N, Izzati N, Marzuki M. Materials in Life Sciences Green 

Synthesis and Characterization of Zinc Oxide Nanoparticles using Centella asiatica 

Plant Extract. 2023;2(2):123–32. 

4. Mofrad R, Hadi R, Tahmasebi B, Farhoudian S, Mehravar M, Nasiri R. Green synthesis 

of gold nanoparticles using plant extract: Mini-review. Nanochem Res. 2017;2(1):8–19. 

5. Fazrin EI, Naviardianti AI, Wyantuti S, Gaffar S, Hartati YW. Review: Synthesis and 

Characterization of Gold Nanoparticles (AuNP) and Conjugation of AuNP with DNA in 

Electrochemical Biosensor Applications. PENDIPA J Sci Educ. 2020;4(2):21–39. 

https://proceedings.unan.ac.id/index.php/unan


 

 

 

   Vol. 01 No. 01 2025 

 

https://proceedings.unan.ac.id/index.php/unan  50 

6. Fadaka A, Aluko O, Awawu S, Theledi K. Green Synthesis of Gold Nanoparticles using 

Pimenta dioica Leaves Aqueous Extract and Their Application as Photocatalyst, 

Antioxidant, and Antibacterial Agents. J Multidiscip Appl Nat Sci. 2021;1(2):78–88. 

7. Lestari GAD, Cahyadi KD. Biosynthesis of Gold Nanoparticles Mediated by Andaliman 

Fruit Water Extract and Its Application as Antioxidants. J Kim Science and Apps. 

2022;25(2):56–62. 

8. Putri MDR, Dahlizar S, Noviyanto A. Synthesis, Characteristics, Skin Penetration, and 

Toxicity of Nanogold: A Systematic Review. Pharm Biomed Sci J. 2021;2(2):65–78. 

9. Das RK, Borthakur BB, Bora U. Green synthesis of gold nanoparticles using ethanolic 

leaf extract of Centella asiatica. Mater Lett [Internet]. 2010;64(13):1445– 

7. Available from: http://dx.doi.org/10.1016/j.matlet.2010.03.051 

10. Tripathy A, Behera M, Rout AS, Biswal SK, Phule AD. Optical, structural, and 

antimicrobial study of gold nanoparticles synthesized using an aqueous extract of 

Mimusops elengi raw fruits. Biointerface Res Appl Chem. 2020;10(6):7085–96. 

11. Merza KS, Al-Attabi HD, Abbas ZM, Yusr HA. Comparative Study on Methods for 

Preparation of Gold Nanoparticles. Green Sustain Chem. 2012;02(01):26–8. 

12. Nurrohim S, Harjanti R, Dewi Purnamasari NA. Formulation and Evaluation of 

Hesperetin Anti-Aging Serum in NLC (Nanostructured Lipid Carriers) System with 

Emulsification-Sonication Method. Media Farm Indones. 2022;17(1):25–35. 

https://proceedings.unan.ac.id/index.php/unan
http://dx.doi.org/10.1016/j.matlet.2010.03.051

