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ABSTRACT 

Senduduk bulu is a type of weed whose presence is not expected by farmers because 
it disturbs cultivated plants. Senduduk bulu wild plant contains secondary 
metabolite compounds which used natural reducing agent on synthesis of silver 
nanoparticles (AgNPs). This research determine the optimum extract concentration 
and temperature in the process synthesis of silver nanoparticle, characteristics of 
silver nanoparticles and antibacterial activity of silver nanoparticles against S.aureus 
and E.coli. Synthesis of silver nanoparticles senduduk bulu leaf using variations 
extract concentration and temperature variations. The characteristics of silver 
nanoparticles senduduk bulu leaf were carried out using a UV-Vis 
Spectrophotometry, Particle Size Analyzer (PSA) and Scanning Electron Microscopy 
– Energy Dispersive X-Ray Spectroscopy (SEM-EDS). Antibacterial activity testing 
used the disc diffusion method. The results of research showed the silver 
nanoparticles of senduduk bulu leaf were successfully synthesized under optimal 
conditions an extract concentration of 1% and temperature of 60ºC indicated the 
colloid color changing to brown and maximum wavelength value of 413 nm with 
absorbance value of 2.9987. The size of colloidal AgNPs of senduduk bulu leaf was 
59.2 ± 1.03 nm; zeta potential value -39.3±0.509 mV. The morphology of the AgNPs 
of senduduk bulu non uniform shape, the crystal size distribution is 50 – 230 nm 
with an average of 136 nm. Feathered AgNPs had antibacterial activity against 
S.aureus of 14.1 ± 0.3 mm and E. coli of 13.5 ± 0.2 mm. 
 

Keywords: Green Synthesis, Silver Nanoparticle, Senduduk Bulu Leaf, Staphylococcus aureus 
and Escherichia coli. 

 

INTRODUCTION 

The nanotechnology field including the silver nanoparticles, that is currently 

quite interesting to be improved in research. The silver nanoparticles are known for 

having the antifungal, antiviral also the antibacterial as the silver ions poisoning 

viruses, bacterial cells also another eukaryotic microorganisms (Nilavukkarasi et al., 

2020). The silver nanoparticles synthesized through physical and chemical methods, 

however these methods are environemntally unfriendly and expensive. The green 

syntheis is a syntehsizing nanoparticles method which utilizes biologicall aspects 

such as the plant extracts use (Kumar et al., 2020).  Nanoparticles biosythesis using 

plants as the bioreducers have become the environmentally, friendly, simple and 
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easy procurable methods in Indonesia due to the reducing agents in plants presence 

(Rahim et al., 2020). Several previous studies extensively utilized plants in silver 

nanoparticles green synthesis (AgNPs) and knows could reducing agents from Ag+ to 

Ag (Ahmed et al., 2016 ;  Moosa et al., 2015). The  A.rotundum l, F.vulgaris Bernh, and 

F.angulate Boiss extracts as the silver nanoparticles syntheiszed proved to possess 

the ability to inhibit the bacteria P.aeruginosa and S.aureus (Hemlata et al., 2020). 

The synthesis selected source is senduduk bulu especially the leaves. The 

distribution in Indonesia is widespread and easilt found in several regions of the 

country. This plant recognized solely as the invasive species, the spread would 

disrupt the another plants habitats. Meanwhile, in several regions in Indonesia such 

in North Sumatra where this plant used for the wound healing. Moreover, this plant 

also used in Brazil and Malaysia to heal the skin infections and diarrhea. Fadhli et al., 

(2020) the senduduk bulu contains tannin, phenol, flavonoid, and steroid 

compounds. Moreover, another researcher have stated the senduduk  bulu extract 

leaves could inhibit the Pseudomonas aeruginosa, E.coli and S.aureus growth (Lopez 

et al., 2016).  

The phenolic compounds presence and tannins in the hairy beggarticks plant 

ensures  the OH groups in these compounds would reduce and stabilize the formed 

silver nanoparticles (Kumar et al., 2020). The hairy beggarticks leaf was chosen as 

the biosynthesis source due to the active component content as the secondary 

metabolites in the plant playing a role in the synthesizing nanoparticles process 

with its ability reducing metal salts (Dewi et al., 2019). This study was conducted to 

analyze the extract concentration and the optimum temperature in the silver 

nanoparticles synthesis process, to identify the silver nanoparticles characteristics, 

and to determine the antibacterial silver nanoparticles activity from the leaves of 

hairy melastoma against S.aureus dan E.coli.  

RESEARCH METHODS  

Tools And Materials 

This study using several tools such as the a set of maceration, evaporator, 

Sterling Bidwell, oven, inkubator, autoklaf, UV-Vis Spectrophotometer (Shimadzu 

UV-1800), Scanning Electron Microscopy (Phenom ProX), Particle Size Analyzer 

(Horiba SZ-100). The materials used were senduduk bulu leaves, silver nitrate 

AgNO3 (Merck), etanol 96%, Escherichia coli ATCC 25422, Staphylococcus aureus 

ATCC 25423, media Nutrient Agar (NA), Vogel Jhonson Agar (VJA), Endo Agar (EA), 

Brain Heart Infusion (BHI), and Mueller Hinton Agar (MHA). 

Methodology contains analysis about Data, Source of Data, Research Model, 

and Hypothesis Formulation (if quantitative research). Also state the hypothetical 

relationships (hypothesis creation starts from the variables that influence the 

variables that are influenced). 

 

RESEARCH PROCEDURE 

Simplicia Powder Process 
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 Wet sorting of 5 kg of Senduduk bulu leaves was carried out to be used as a 

sample. The leaves are dried using an oven at a temperature of 40ºC. The dried 

leaves are then ground and sieved with a mesh size of 40 to collect fine powder. 

Extraction  

Extraction was processed by maceration with 96% ethanol solvent. The 1kg 

powdered senduduk bulu leaves is placed in a container and put in 96% ethanol. 

The first immersion is 6 hours while occasionally stirred, then left in 16 hours. 

Filtration is carried out to separate macerate from pulp. Extraction carried out by 

repeating using the same type of solvent at least once, with a half of the solvent 

volume in the initial extraction. Then the filtrate concentrated using vacuum rotary 

evaporator at 40ºC, and subsequently evaporated using a water bath until the hairy 

senduduk bulu leaves is thick extract obtained (Zhang et al., 2018).  

 

Loss on Drying Determination 
The powder was weighed to be 2 grams on a moisture balance, then heat the 

sample at 105ºC and let it finished, then record the results displayed on the 

moisture balance (Ulfah et al., 2020).  

 

The Extract Water Content Determination Using Distilation Method 
  The water content determined using the toluene distillation method. The 

toluene 150 ml prepared and then saturated with 10 ml of aquadest, shaken and 

allowed to separate, then the water layer is discarded. The 20 grams of extract of 

hairy leaf senduduk bulu and put it in a round-bottomed flask. Add toluene into the 

round-bottomed flask and heat it for 15 minutes. All distilled water, the cooling part 

is rinsed using toluene then continued distillation for 5 minutes. Read the volume of 

water and toluene separately then calculate the water content using the formula % 

v/b (FHI, 2017). 

 

The Specific Extract Determination 

The specific extract type can be determined by diluting 5% extract using 

ethanol and using a calibrated pycnometer. The pycnometer is calibrated by 

determining the empty pycnometer and the water weight which heated to 25°C. 

Then filled pycnometer with the extract and placed in a 25°C (Lestari, 2021). 

 

The Chemical Compounds Identification in the Senduduk Bulu Plant 

Leaves 

 This identification aims to analyze the chemical compounds accuracy 

present in the senduduk bulu plant leaves. Identification is carried out on saponins, 

tannins, flavonoids, steroids, and triterpenoids (Cyril et al., 2019). 

 

Green Synthesis of Silver Nanoparticles (AgNPs) 

 Nanoparticle silver synthesis from the Senduduk Bulu plant leaves was 

conducted from several previous studies which been modified. The synthesis was 

carried out by varying the Senduduk Bulu extract concentration and the synthesis 

temperature to obtain the best composition in the synthesis process. The synthesis 
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of silver nanoparticles begins with the preparation of a 1 mM AgNO3 solution 

(Ethiraj et al., 2016) (Nakkala et al., 2017) Prepare extracts with several 

concentration variations (0.25%; 0.5% and 1%) (Naveed et al., 2022), where the 5 

ml of every extract concentration was added to 50 ml of 1 mM AgNO3 solution as the 

homogeneous mixture. The Senduduk Bulu leaf extract mixture and 1 mM AgNO3 

was heated with stirring using a Hot Plate Stirrer at each synthesis temperature 

(40°C, 50°C, 60°C, and 70°C) for 60 minutes.  The silver nanoparticles formation 

indicated by a color change from yellow to red. (Dewi et al., 2019). Then measured 

using a UV-Vis spectrophotometer and the result in  peak wavelength form in 400-

450 nm which indicates the characteristic absorption of SPR (Surface Plasmon 

Resonance) from silver nanoparticles. The optimum concentration composition 

determination and temperature variations in silver nanoparticles synthesis process 

from senduduk bulu leaf extract can be observed from the several form spectra data 

from the wavelength and absorbance. 

 

The Silver Nanoparticles Antibacterial Testing Activity 

Testing the antibacterial activity against S.aureus and E.coli bacteria. The 
selected method is the disc diffusion method. This method utilizes paper discs as 
carriers of the substance being tested. The positive controls used are vancomycin for 
S.aureus, chloramphenicol for E.coli and the negative control is aquadest. The 
substance to be tested is prepared in a series of predetermined concentrations. Next, 
place the disc paper on a petri dish containing MHA media and inoculated with test 
bacteria. Then, incubate the dish at a temperature of 37°C for 18-24 hours, 
subsequently observe and measure the inhibition diameter.  The region which is not 
inhabited by bacteria around the disc, indicating that silver nanoparticles (AgNPs) 
from the synthesis of the extract of the leaf of senduduk bulu have inhibitory effects 
on the bacteria S.aureus and E.coli. 
 

Data Analysis 
The antibacterial test data of silver nanoparticles from the hairy beggar-ticks 

leaves against S. aureus also E. coli, presented with the inhibition values zone 

diameters analyzed using the SPSS. The initial statistical analysis  involved to 

examine whether the obtained data were normally distributed or not, using the 

Shapiro-Wilk test. If the data yielded a p-value < 0.05, then it considered non-

normally distributed, and subsequent non-parametric tests conducted. The data 

obtained is p >0.05, means that the data is normally distributed, thus proceeding 

with the Analysis of Variance test. Subsequently, Post Hoc test conducted to 

determine significant differences between each treatment. 

RESULT AND DISCUSSION  

 Senduduk Bulu leaves 5 kg were dried in an oven at 40 oC. The result 

obtained was 1.8 kg of dried leaves with 36% yield. It was different with Diana, 

(2022) The fresh  Melastoma malabatricum plant leaves are cut into small pieces 

and then dried using an oven to obtain 8.185% yield. The drying loss of the 

Melastoma malabatricum leaf powder is 8.1%, indicating the maximum compounds 

which evaporate during drying is 8.1%. It was different with (Aqila  et al., 2022) The 
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powdered simplicia drying loss was 8.665%. The drying loss simplicia of the hairy 

senduduk bulu (Clidemia hirta) results and the melastoma (Melastoma 

malabatricum) show slightly different outcomes, as both plants belong to the same 

Melastomataceae family.  

One kilogram of powder macerated obtained an 152 g extract with 15.2% 

yield. A similar study using 96% ethanol as a solvent obtained a yield of 17.7% for 

the Senduduk leaf extract (Melastoma malabatricum) (Aqila et al., 2022), 10 % 

(Marlina, 2020) and 11,3% (Sapitri et al., 2020). According to Junedi et al., (2023) 

Clidemia hirta leaf extract using 70% ethanol solvent yielded in 25.34%. Lohvina et 

al., (2022) The extraction yield will increase as the the solvent polarity used 

increases.  

The water content of the extract was obtained with an average of 8.83%, 

which is stated to still fall within the permissible range of extract water content. The 

allowable range for the water content of thick extract is between 5% and 30%. 

Meanwhile, liquid extract is >30% and for dry extract <5%. The water content 

determination related to the extract purity as low as the water content allows the 

extract to be free from contamination by mold and microorganisme (Komala & 

Haryoto, 2021). 

The specific extract gravity obtained from the Senduduk Bulu plant leaves 

was found in 1.057 g/mL. It shows mass per unit volume and provides a boundary 

between liquid extract and concentrated extract. Specific gravity also indicates the 

connection with the substance purity determined by its specific gravity (Maryam et 

al., 2020).  

To determine the chemical compounds in the extract, a color reaction test is 

conducted using test tubes, according to observing any changes. Positive results are 

indicated by the characteristic features of each compound tested. The identification 

results obtained are shown in table I. 

 

Table 1. The Phytochemical Screening Result of The Extract.  

Chemical 
Compound 

Appearance Result Reference 

Flavonoid Reddish-orange color Reddish-orange 
color 

(Cyril et al., 2019) 

Saponin Foam Foam (Cyril et al., 2019) 
Tannin Dark green color Dark green color (Cyril et al., 2019) 
Steroid or 
triterpenoid 

Steroid :Blue-green color 
Triterpenoid : brown or violet  

Blue-green color 
(Steroid) 

(Loka et al, 2017) 

 

The synthesis AgNPs results shown in table 1, where after mixing undergo a 

color change due to the presence of a bioreducer from several secondary metabolite 

compounds capable of reducing Ag+ ions to Agº ions. Electrons are donated from 

Ag+ ions to Ago ions so that the extract of senduduk bulu is oxidized, then reduced 

Ag ions are observed by the eye with a yellowish-brown color (Khan et al., 2018). 

The nanoparticles formation indicated by a color change in the solution. The color 

appearance due to AgNPs colloid has the characteristic could absorb light in the 
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visible region at a wavelength 400-480 nm, that perceived by the eye as a yellowish-

brown color (Afriani et al., 2022). 

 

A 

 

B 

 

C 

Figure 1. Physical appearances of AgNO3 1 mM solution (A), 1% extract (B) & 
AgNPs senduduk bulu (C) 

 
The silver nanoparticles formation could observed by maximum wavelength 

measuring  value using a UV-Vis spectrophotometer instrument (Vanlalveni et al., 

2021). The UV-Vis spectrum of the silver nanoparticles (AgNPs) senduduk bulu 

leaves can be seen in figure 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Figure 2. UV-Vis Spectrum temperature variations and 0,25% extract (A), UV-
Vis Spectrum temperature variations and 0,5% extract (B) & UV-Vis 
Spectrum temperature variations and 1% extract 
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   According to figure 2, it can be seen that there is an absorbance absorption 

development with increasing extract concentration. That the higher the extract 

concentration used will be the greater the absorbance value. The reducing agents 

increasing concentration able to increase the absorbance due to the increasing 

number of nanoparticles formed (Gusrizal et al, 2016). Increasing the extract 

concentration increase the rate of reduction of Ag+ ions to Ag- (Gomathi et al., 2020). 

The formation of silver nanoparticles senduduk bulu leaves was demonstrated in 

the wavelength range of 400-450 nm from all extract concentrations. There is no 

significant difference in wavelength from small to large concentration variations. 

Therefore, the silver nanoparticles senduduk bulu leaves obtained tend to be stable 

(Taba et al. 2019).   

The temperature variation effect also affects the absorbance value due to 

heating. In addition, the higher the temperature used at the time of synthesis of 

silver nanoparticles will accelerate the synthesis time and accelerate the reaction of 

Ag+ to Ago. During the heating process there will be interaction among particles in 

the solution causing the reaction which been formed to be more (Ahmed & Mustafa, 

2020). In figure 2, shows the 1% extract at 70 oC, the absorbance value and 

wavelength have decreased, this decrease is likely due to the secondary damage 

metabolite compounds in the senduduk bulu leaf extract due to damage too high a 

temperature resulting in silver ion bioreductor agents being reduced. Matin et al., 

(2019) this shows that the silver nanoparticles formed are still unstable due to the 

concentration of the extract and the synthesis temperature is too high. In addition, 

very high temperatures will accelerate the reaction of silver nanoparticle formation, 

causing agglomeration to be faster as well (Stavinskaya et al., 2019). From the 

observations, it shows the optimum silver nanoparticles synthesis composition of 

senduduk bulu leaf extract is 1% Extract and 60 oC with a wavelength 413 nm 

absorption and 2.9987 absorbance.  

The collection and purification of silver nanoparticles senduduk bulu 

colloids of optimum composition (extract 1% temperature 70ºC) is carried out using 

the centrifugation. The results obtained in the form of silver nanoparticle powder 

with a distinctive shiny black silver as much as 7.5 mg.  

The nanoparticle measurements results using PSA in Figure 3 show the 

silver nanoparticles were obtained with  59.2±1.03 nm average size. It shows the 

particle size obtained falls within the nanoparticle size scale. In the resulting nano-

size scale proves that leaf extract senduduk bulu has the potential as a reducing 

agent for nanoparticle synthesis. Where the size range of metal nanoparticles is 1-

100 nm (Yaqoob et al., 2020).   

The analysis silver nanoparticles senduduk bulu leaves obtained with 

59.2±1.03 nm average. It shows the particle size obtained by silver nanoparticles 

leaves senduduk feathers in the nanoparticle size scale. The nanoscale size proves 

that the leaf extract senduduk bulu has the potential as a reducing agent in the 

synthesis of nanoparticles. Where the size range of metal nanoparticles is 1-100 nm.  
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In Figure 3 shows the Polydispersity Index (PI) value on silver nanoparticles 

obtained senduduk bulu leaves an average of 0.387 ±0.008 and is monodisperse. So, 

the silver nanoparticles of leaf senduduk feathers have good particle size uniformity. 

In addition the size of the nanoparticles is <150 nm and the PI 0,3 range is sufficient 

to be absorbed by the cell (Cervantes et al., 2019). 

 

 

 

 

 

 

 

Figure 3. Particle size observation AgNPs using PSA. 
 

Figure 4 shows the potential silver nanoparticles (AgNPs) zeta value 

obtained after 3 repetitions is negative with an average of - 39.3 mV, meaning AgNPs 

leaves senduduk bulu have good stability (Ahn et al., 2019). 
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Figure 4. Potential zeta value result observation.  
 

The morphology of AgNPs particles obtained is not uniform, some are box-

shaped and tend to cluster. Observation of particle size distribution was done using 

imageJ-win32 software. From the observation of 300 points obtained particle size 

distribution senduduk feather leaves with 50-230 nm with 136 nm average. 

Obtained the smallest particle 50 nm with % frequency 3 and the largest size of 230 

nm with % frequency 3. While the highest frequency % with a particle size of 130 

nm. Different particle sizes are caused by the tendency particles to agglomerate so 

that the particles tend to clump together when the process of preparing test samples 

is carried out (Hemlata et al., 2020). The results of the analysis showed a high peak 

sharpness intensity in the typical silver optical absorption area shown at 3 keV. The 

result of SEM-EDS analysis can be seen in Figure 5. 
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Figure 5. AgNPs Morphology (A), AgNPs Atomic Composition Spectrum (B) & 
AgNPs Particle Size Distribution (C). 

Based on table II, the chemical AgNPs composition percentage senduduk 
bulu leaves shows that silver (Ag) has the highest composition with a concentration 
of 37.688%. In addition, there are also compounds of carbon atoms (C) and oxygen 
(O) which are organic compounds that play an important role in the reduction and 
stability process of AgNPs in synthesis (Hemlata et al. 2020).  While other 
concentrations measured in the sample are Niobium atom compounds (Nb) referred 
to as impurities that may be contained in the leaf extract senduduk fur, besides 
niobium atom (Nb) is a compound of the decay of heavy metal elements and one of 
the biomass contained in plants (Oliveira et al., 2023) 

Table 2. The chemical silver nanoparticles composition of senduduk bulu leaf. 

Element Number Element  Atomic ratio  (%) Relative amount (%) 

6 Carbon (C) 64.124 35.377 
8 Oxygen (O) 26.528 19.497 

41 Niobium (Nb) 1.743 7.437 
47 Silver (Ag) 7.605 37.688 

 

(B) 

(C) 

(A) 
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Silver nanoparticles (AgNPs) which obtained then tested for antibacterial 

activity against bacteria S.aureus and E.Coli. This test was conducted using AgNPs 

solution, AgNO3 1 mM, 1% Extract of senduduk bulu leaves and positive control 

chloramphenicol and vancomycin comparator and negative control of aquadest. The 

results obtained from testing the antibacterial activity of AgNPs senduduk bulu in 

the form of inhibition diameter are shown in the table III.  

The table III shows the antibacterial activity result of silver nanoparticles 

senduduk bulu leaves (AgNPs), AgNO3 1 mM and extract 1% senduduk bulu leaves 

have the ability to inhibit the growth of S.aureus and E.Coli. Silver nanoparticles 

(AgNPs) have the greatest inhibitory power against S.aureus is with a diameter of 

14.1°±0.3 mm. While AgNO3 1 mM and extract 1% each have an inhibition zone with 

an average of 9.7±0.1mm and 8.1±0.3mm. As a positive control vancomysin has an 

inhibition zone of 17.1°±0.1 mm and aquadest has no inhibition against S.aureus. 

Silver nanoparticles (AgNPs) also have the largest inhibitory diameter against E.coli 

that is with an average yield of 13.5±0.2 mm. While AgNO3 1 mM has an average 

inhibitory power of 8.6±0.2 mm and extract 1% an average of 7.5±0.2 mm. 

Chloramphenicol as a positive control has an inhibitory 24.06±0.1 mm zone against 

E.Coli. As negative control aquadest did not show no formation of inhibitory zones, 

the inhibitory zones were formed correctly derived from silver nanoparticles, 1% 

Extract and AgNO3 1 mM that is not affected by the solvent. 

 

Table 3. Inhibition diameters for antibacterial activity test by diffusion test.   
 

Sample Inhibition diameter 
(mm) 

Mean±SD Inhibition diameter 
(mm) 

Mean±SD 

S.aureus E.coli 
1 2 3 1 2 3 

AgNPs 14.4 14.1 13.8 14.1±0.3 13.3 13.7 13.5 13.5±0.2 
AgNO3 1 mM 9.9 9.6 9.8 9.7±0.1 8.6 8.8 8.4 8.6±0.2 
Extract 1% 8.4 8.1 7.8 8.1±0.3 7.6 7.3 7.8 7.5±0.2 
Control (+) 17.1 17.1 17.3 17.1±0.1 24 24.2 24 24.06±0.1 
Control (-) 0 0 0 0 0 0 0 0 

 

 Based on the table, the truth test is carried out by one-way Anova test. The 

analysis showed that the inhibitory diameter of AgNPs, AgNO3 and extract were 

significantly different. In addition, the AgNPs leaves senduduk bulu have the best 

effectiveness in inhibiting bacterial growth. This occurs due to the influence of 

AgNPs which results in leakage of membrane proteins and bacterial reducing genes 

that can increase the permeability of bacterial cell membrane S.aureus and E.coli, 

resulting in leakage of plasma membrane that is high enough to cause damage to 

bacteria that make bacterial structures rot and cause death (Gomaa, 2017). The 

smaller particle size will generally have greater antibacterial activity when 

compared to larger particles. Particles with small sizes are also able to cross the cell 

membrane barrier, encourage free radicals, damage cell respiration and bacterial 

cell membrane permeability resulting in bacterial lysis or death (Liu et al., 2022).  

In addition, AgNPs leaves senduduk bulu have a potential zeta value of -3 

mV. The zeta potential AgNPs value leaf senduduk bulu also describes the 



MEDFARM: Jurnal Farmasi dan Kesehatan, Vol. 14, No. 1, 2025, Page 79-95 
e-ISSN : 2715-9957 
p-ISSN: 2354-8487 

90 

 

electrostatic interaction between particles with opposite charges that will cause a 

stronger pull on the bacterial cell wall, causing the bacterial cell wall to rupture 

(Bruna et al., 2021). Silver nanoparticles (AgNPs) senduduk bulu leaves 

characterized known to contain silver metal compounds, Ag atoms work by 

releasing Ag+ ions that will interact with bacterial DNA so as to inhibit replication 

and Ag+ ions induce ROS production to damage DNA, RNA and bacterial proteins. 

The crystal morphology of silver nanoparticles (AgNPs) may also affect antibacterial 

activity. Particles that have a rectangular shape are known to have better 

antibacterial activity than the spherical shape (Sayed et al., 2022). 

 Based on the results shows that AgNPs senduduk bulu leaf has a larger 

diameter in inhibition against bacteria. Similar with Fatihin et al., (2016) and Dewi 

et al., (2019) AgNPs has a larger inhibitory zone against S.aureus compared to E.coli. 

The formation of different inhibition zones between Gram-positive and Gram-

negative bacteria because there are differences in the arrangement of the cell wall. 

Gram-positive bacteria have a wider cell wall than Gram-negative bacteria. 

However, Gram-negative bacteria have an outer membrane that is outside the 

peptidoglycan layer that is not found in Gram-positive bacteria. The outer 

membrane acts as a selective permeability barrier to protect bacteria from harmful 

agents such as drugs, toxins, degradative enzymes and other antibacterial agents. 

Structure and chemical composition of the outer membrane of cell E.coli is known to 

have an asymmetric lipid bilayer. The inner layer contains tightly arranged 

phospholipid chains, while the outer layer consists of lipopolysaccharide molecules. 

The lipopolysaccharide layer on the outer membrane plays an important role in 

providing a selective permeability barrier for E.coli and other Gram-negative 

bacteria (Das et al., 2017). 

 

CONCLUSION  
 

Based on the results of the study, it can be concluded that the senduduk bulu 

leaves ethanol extract has the ability to reduce AgNO3 into silver nanoparticles. The 

extract concentration of 1% and the temperature of 60° C is the optimal composition 

required for the synthesis of silver nanoparticles leaves senduduk bulu. Colloidal 

AgNPs leaves senduduk bulu  have a size of 59.2±1.03 nm, the average value of the 

polydispersity index of 0.387±0.008, the potential zeta value of -39.3±-0.509. Silver 

nanoparticles (AgNPs) of senduduk bulu leaves have antibacterial activity with 

inhibitory diameter of 14.1±0.3 mm for S. aureus and 13.5±0.2 mm for E.coli. 
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