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ABSTRACT 

 

Nanoparticles have been used in therapies applied to target specific parts. By delivering electrons to 

free radicals, silver nanoparticles (AgNPs) can reduce their activity and stop a chain reaction that would 

otherwise result in the creation of more free radicals. But the most common way to create silver 

nanoparticles is to use a variety of organic and inorganic reducing agents to chemically reduce silver 

precursors, usually silver salts. Various stabilizing or capping agents are frequently used to this process. 

Green synthesis and other ecologically friendly synthesis techniques are becoming more popular for 

producing metal nanoparticles that adhere to biodiversity principles. Accordingly, this study has 

determined that the tulak tree is a plant that effectively reduces green space. This study uses different 

concentrations of AgNO3 solution at 1 mM and 2 mM. A Particle Size Analyzer's (PSA), The distribution 

of sizes of the artificially produced AgNPs was examined. The particles measuring between 1 and 100 

nm made from the Tulak wood leaf extract with the corresponding AgNO3 concentrations had average 

diameters of 88.2 nm and 16.9 nm. AgNPs were also shown to exist in a range of shapes, encompassing 

sphere, hexagonal, and triangular ones, according to Transmission Electron Microscopy (TEM) 

examination. Antioxidant qualities are displayed by AgNPs made with Tulak wood leaf extract. These 

antioxidant properties were assessed utilizing DPPH, which has 517 nm is the greatest absorption. 

Furthermore, the antioxidant activity's outcomes tests show that the AgNPs made using Tulak wood leaf 

extract biosynthesis have comparatively low antioxidant activity. 
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INTRODUCTION  

In the development of nanoparticles (NPs), nanoparticles are defined as having at least one dimension 

of 100 nm, and they serve a number of functions, especially in the field of nanomedicine, which is a 

crucial aspect of nanoparticle technology (Thorley & Tetley, 2013). Drug delivery is the main 

application of NPs in nanomedicine. NPs are currently being used in cancer treatment, immunization, 

and focused therapeutic techniques, such as lung tissue therapies  (Thorley & Tetley, 2013). Because of 

their great potential to meet the pressing need for new antibiotics in the realm of microbiology, 

nanoparticles (NPs) are increasingly being used. The pertinent literature has been added to by (Aruguete 

et al., 2013; Pelgrift & Friedman, 2013; Webster & Seil, 2012). Public health is seriously threatened by 

the rising incidence of infections and the effects that different medications have on the bacterial system. 

Among the many metal Nanoparticles, the medicinal qualities of (AuNP) and (AgNPs) have been widely 

studied (Loomba and Scarabelli, 2013). Interestingly, AgNPs have strong antibacterial and antifungal 

properties (Dos Santos et al., 2014). Usually, metallic NPs are chemically and even physically 

synthesised. Ongoing issues regarding the use of this method (Green Synthesis) have helped the 

exploration of environmentally friendly synthesis and the creation of metal NPs based on biodiversity 

(Nath & Banerjee, 2013). Utilization of this biodiversity towards environmentally friendly green 

reduction agents. 

The teak wood plant, a member of the Araliaceae family and a potentially therapeutic plant, is used 

as the green-reducing agent in this study. Skin conditions are treated using the oil extracted from the 

seeds, the paste made from the combination of S. elliptical, turmeric, banana plant, and honey, which is 

useful for treating fractures (Sharief et al., 2005). The bark of the tree can traditionally be used to treat 

rheumatism and also as a tonic (Handa et al., 2006). The description S. elliptica that has been done by 

(Wiart, 2006) is as follows: A woody or shrubby climbing stem with a wide, spreading crown (Wiart, 

2006).  

There are many popular applications for silver nanoparticles. One of the applications is in the form 

of cosmetic products. This is based on the activity of silver nanoparticles as an antibacterial, anticancer, 

anti-inflammatory, Antioxidant, and others (Du et al., 2019). The review will concentrate on the 

production of (AgNPs) using bioreductants made from botanicals extract and the antioxidant 

characteristics of the silver nanoparticles made using these bioreductants. 

Antioxidants are substances that can reduce free radicals. These substances are important to consume 

because they can prevent the occurrence of various degenerative diseases and cancer, Considering that 

based on data from WHO in 2018 showed quite a large number of cancer cases in Indonesia, namely 

348,809 cases. Cancer cases in Indonesia are quite high, so preventive measures are needed. These 

preventive measures need to be taken so that the number of cancer cases in Indonesia does not increase. 

Antioxidants can be divided into two types based on their composition, namely organic and inorganic 

antioxidants. One example of an inorganic antioxidant is silver nanoparticles. Silver nanoparticles can 

reduce the activity of free radicals through the electrons on free radicals, so they can prevent the chain 

reaction of free radicals (Sayuti & Yenrina, 2015). From the explanation above, In this study, the 

antioxidant qualities of silver nanoparticles made with a bioreductant extract from Tulak wood leaves 

(Schefflera elliptica) were evaluated. Together with the bioreductant extract from Tulak wood leaves (S. 

elliptica), the results of this investigation could shed light on the antioxidant potential of silver 

nanoparticles.  

 

MATERIALS AND METHOD  

Materials 

Tulak leaves from Bangli Regency in Bali Province constituted the materials used in this study. In 

particular, the Banjar Kembangsari area of Satara Village, Kintamani District, which is also in Bangli 

Regency, Bali Province, is where the Tulak leaves are used. Plant determination test carried out at the 

Indonesian Institute of Sciences (LIPI) Conservation Center Plants of the "Eka Raya" Botanical Garden, 

Candikuning, Baturiti District, Regency Tabanan, Bali. Determining a plant is giving a Latin name and 
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tribe or naming the family of an organism using literature. Results Plant determination is known through 

test results reports, which state that The plant used in this research was tulak leaves (Schefflera elliptica 

(Blume) Harms), which belongs to the Araliaceae family. 

  

Methods 

Preparation of Tulak wood leaves 

The Tulak wood's leaves are gathered and aerated to allow them to dry naturally at room temperature. 

Following the completion of the drying process, the leaves are broken up into smaller pieces and then 

blended to become a fine powder. The Tulak leaf powder is then put in a clean and secure place to 

prevent degradation. 

 

Making Tulak wood leaf extract 

After cooling, the Tulak wood leaf extract mixture was filtered to separate the filtrate. The following 

procedures are advised in order to prepare leaf extracts: To get rid of any debris, fresh leaves should be 

gathered and carefully cleaned two or three times. After that, the leaves need to be dried for seven days 

at 40±1°C in a hot air oven. The samples should be broken up into little pieces and powdered into a 

coarse powder after they have completely dried. To avoid moisture absorption and guarantee their 

preservation for later usage, the powdered leaves must be kept in airtight containers. Additionally, the 

dried leaves can be boiled in water between 60°C and 80°C for 20 to 30 minutes, after which the mixture 

is filtered to create an aqueous extract. 

The resulting filtrate will be put in a sterile, airtight container intended for use as a bio-reductant—a 

material that undergoes oxidation itself and aids in the reduction of another material. The term "bio-

reduction" describes a method that uses living things, such as bacteria, fungi, and plants, to aid in the 

manufacture of nanoparticles, especially (AgNPs). 

 

Green synthesis of silver nanoparticles 

40 milliliters of 1 millimeter and 2 millimeter (AgNO₃) solution were combined with 20 milliliters 

of Tulak leaf infusion. The combination underwent heating in a microwave for a length of 120 seconds 

following a 24-hour period of agitation at ambient temperature with a magnetic stirrer. A change in hue 

to a brownish-yellow in the fluid indicates the creation of silver nanoparticles (AgNPs). The filtrate from 

the Tulak wood leaf extract was then examined employing a UV-Vis spectrophotometer to verify that 

(AgNPs) were present. 

 

Determination of radical scavenging activity (DPPH) 

With a few minor modifications, the combination underwent heating in a microwave for a length of 

120 seconds following a 24-hour period of agitation at ambient temperature using a magnetic stirrer. A 

shift in hue to a brownish-yellow in the fluid indicates the creation of silver nanoparticles (AgNPs). The 

filtrate from the Tulak wood leaf extract was then examined using a UV-Vis spectrophotometer to verify 

that silver nanoparticles were present. These concentrations match the IC50 values. The values show the 

concentration of the fraction that exhibits 50% radical scavenging activity in relation to the control and 

are calculated using a linear regression equation. 4.0 military of ethanol and 1.0 military of 

Picrylhydrazyl were used to measure the absorbance of the control. Vitamins used in the second 

comparison are named antioxidants, such as those carried out by (Kikuzaki et al., 2002). The radical 

scavenging activity percentage is computed using a method that compares the absorbance of the control 

(A₀) with densitas optis measured in the presence of the test sample or reference substance (A₁). 

Note: The absorbance of the control is indicated by Ao, whereas densitas optis recorded in the presence 

of the test sample or reference substance is represented by A1, which excludes the test sample. At 

wavelengths between 515 and 520 nm, the DPPH absorbance is measured. 
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RESULT AND DISCUSSION  

Results of color changes in the silver nanoparticle synthesis process with Tulak wood leaf extract 

bioreductant 

In this study, the synthesis of an AgNO₃ solution using was successfully achieved with the water 

extract of Tulak wood leaves. Figure 1 depicts the results of the procedure. The first color change was 

observed at 10 minutes, indicating that the synthesis of nanoparticles using tulak woods leaves had been 

formed. The results are consistent with previous studies on leaf-derived silver nanoparticles (Willian et 

al., 2020). There is a discernible change in color from clear to brownish yellow. This color change 

indicates that the metal nanoparticles' surface plasmon oscillations are being excited (Bakshi et al., 

2015). The nanoparticle synthesis process stops when the color of the solution becomes constant; the 

color changes from clear, light yellow into brown because of surface plasmons such as the one shown 

in Figure 1. 

 

         
                                  

 

 

 

 

 

 

 

 

                          

                                                

 

 

 

(a)                                            (b) 

 

Figure 1. (a) AgNO3 solution with concentrations of 1 and 2 mM (b) A silver nanoparticle was 

synthesized using a bioreductant derived from boiled Tulak wood leaf extract at AgNO₃ 

solution concentrations of 1 mM and 2 mM 
 

 

UV-Vis Spectrophotometer test results 

In this study, using a UV-Vis spectrophotometer, silver nanoparticles made using Tulak leaf extract 

as a bioreductant were examined. As shown in Figure 2, the concentration of AgNO3 solution varied 

between 1 mM and 2 mM during the investigation. Silver ion reduction from Ag+ to Ag0 is the main 

cause of the (SPR) peak shown in the spectrum analysis. As seen in Figure 2, after the synthesis had 

been running for 60 minutes, the reaction was clearly visible in, as seen from the appearance of the UV-

Vis spectrum peak. The broad absorption peak appeared at a maximum λ of 432 nm. Averrhoa bilimbi 

Linn was used by the researchers in the study by (Isaac et al., 2013). According to Isaac et al. (2013), 

fruit extract showed a surface plasmon resonance peak at 440 nanometers. Furthermore, using fruit 

extract from Prosopis farcta, Salari et al., (2019) found that the SPR peak of (AgNPs) fell between 425 

and 438 nm. The growth of silver nanoparticles can also be qualitatively observed from the shift of the 

SPR peak of silver nanoparticles. Plasmon area adjusts in particle size and even shape (Suárez-Cerda et 

al., 2015). 
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Figure 2. the absorbance spectra of silver nanoparticles made with different amounts of AgNO3 

solution at 1 milimeter and 2 milimeter, utilizing tulak leaf extract as a bioreductant 

 

Results of  nanoparticle size distribution with PSA (Particle Size Analyzer) 

Characterisation with PSA aims to see the distribution of nanoparticle size through the dynamin light 

catering test. The results of that can be shown in Figure 3 or 4. The particle size data obtained is a kind 

of 3 distribution, namely intensity, volume, and even quantity. After that, the sample's condition can be 

described  (Nikmatin et al., 2011). The distribution of particle sizes is shown in Figure 3, with an average 

measurement of 88.2 nanometers and 16.9 nanometers. 

 

 

 
 

Figure 3. A bar chart showing the size distribution of silver nanoparticles made with a 1 mM 

AgNO3 solution and a bioreductant made from boiled Tulak wood leaf extract 
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Figure 4. A bar chart showing the size distribution of silver nanoparticles made with a 2 mM 

AgNO3 solution and a bioreductant made from boiled Tulak wood leaf extract 

 

Morphology of silver nanoparticles by transmission electron microscopy 

The TEM images are a combination of silver nanoparticles with spherical, triangular, and even 

hexagonal shapes (Bhuvaneswari et al., 2017). A histogram showing the size distribution of silver 

nanoparticles made with a bioreductant made from boiled Tulak wood leaf extract and a 2 mM AgNO3 

solution. Different elements, even proteins, are included that are responsible for creating nanoparticles 

in all shapes. 
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Figure 5. The morphology of silver nanoparticles produced with the bioreduction made from 

Tulak wood leaf extract was investigated at one-millimeter concentrations (a) and two 

millimeter (b) in silver nitrate solution 
 

Antioxidant activity test of silver nanoparticles with bioreductant of Tulak wood leaf extract with 

variation of AgNO3 solution concentration 

Instead of using ascorbic acid as an antioxidant, the antioxidant qualities of the nanoparticles made 

with tulak leaf bioreductors were assessed in this study using a combined concentration of 1 or 2 mM 

AgNO3 solution. Where the test results can be shown in Table 1. Antioxidants are substances present in 

free radicals that prevent the body from disorders that lead to degeneration, such as cancer, caused by 

oxidative stress (Balashanmugam et al,. 2015). Phenolic substances, such as flavonoids and phenolic 
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acids obtained from medicinal plants, serve to reduce reactive oxygen species (ROS) and provide 

hydrogen atoms to the plants (Labulo et al., 2022). According to the DPPH assay, the results of this 

investigation show that silver nanoparticles (AgNPs) have antioxidant qualities at all investigated 

concentrations (100–500 ppm). According to the data, the percentage of inhibition rose when both 

AgNPs and ascorbic acid concentrations increased (Table 1), ranging from 100 to 500 ppm for AgNPs 

and 1 to 5 ppm for ascorbic acid. The DPPH assay used the highest amounts of ascorbic acid and AgNPs. 

The determination results in IC50 of AgNPs 1, and AgNPs 2 were obtained at 935±0.21 ppm and 691± 

0.22 ppm. If a chemical's IC50 value is less than 50, it is considered a very powerful antioxidant; if it is 

between 50 and 100, it is considered strong; if it is between 100 and 150, it is considered moderate; and 

if it is between 150 and 200, it is considered weak, and very weak if it is greater than 200, according to 

Molyneux (2004). This suggests that the antioxidant activity of the AgNPs is quite low. Its capacity to 

efficiently neutralize DPPH is demonstrated by the comparison with pure vitamin C. Interestingly, 

vitamin C has four hydroxyl groups (OH), which allow it to destroy free radicals by donating more 

hydrogen atoms. Apart from that, AgNPs are not a source of vitamin C. So, their antioxidant activity is 

much lower compared with vitamin C. Meanwhile, to determine the IC50 value compared to vitamin C. 

The results of determining the IC50 value compared to vitamin C were obtained at 4.110.03 ppm. Matter 

This shows that the comparison Vitamin C has very strong antioxidant activity. This difference in IC50 

values can be caused by the number of metabolite compounds that have antioxidant activity and the 

concentration of AgNO3 solution. The high polyphenol content of leaf extracts limited to AgNPs may 

be due to the increased amount of antioxidants (Moorthy et al., 2022). Silver Nanoparticles showed a 

wide range of antioxidant action in this study by significantly lowering reactive oxygen species 

(Berridge et al., 2005). The DPPH assay measures antioxidant activity and determines the antioxidants' 

capacity to scavenge free radicals by examining how they inhibit lipid oxidation, which leads to the 

scavenging of DPPH free radicals. Because of its quick analysis time—typically only a few minutes—

this method has become more and more popular. The DPPH free radical has a UV–vis absorbance peak 

at 517 nm, interacts with hydrogen donors, and is remarkably persistent. The technique relies on 

antioxidants' capacity to scavenge DPPH, which causes the DPPH methanol solution to become 

decolorized after the reduction procedure (Baliyan et al., 2022). 

 

Table 1. Percentage inhibition values and IC50 of silver nanoparticles and ascorbic acid 

 

Sample  Concentration 

(ppm) 
Inhibition  SD 

in % 

IC50 SD value 

in ppm 

1 mM silver nitrate 

nanoparticles of 

silver. 

 100 

200 

300 

400 

500 

25.530.19 

27.630.20 

30.780.18 

35.670.19 

37.230.17 

 

 

935.600.21 

 

 

Two millimolar 

AgNO3 nanoparticles 

of silver. 

 100 

200 

300 

400 

500 

27.480.12 

29.890.14 

33.080.10 

40.160.11 

42.570.11 

 

 

691.320.22 

 

Ascorbic Acid  1 

2 

3 

4 

5 

10.450.09 

27.630.10 

37.050.12 

50.340.11 

61.580.12 

 

 

4.110.03 
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CONCLUSION 

Tulak leaf extract has been effectively used to synthesize AgNPs, and the benefits of tulak leaves 

have been proven as a natural ingredient that acts as a silver bioreduction agent and a capping agent. 

Results of antioxidant activity tests on silver nanoparticles biosynthesis using teak wood leaf extract 

have very weak antioxidant activity (IC50) values of AgNPs were 935.600.21 ppm and 691.320.22 

ppm. Therefore, AgNPs are very important for biomedicine as an antioxidant in the pharmaceutical 

sector. 
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