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					ABSTRACT  

					ARTICLE INFO  

					The green synthesis of silver nanoparticles (AgNPs) using plant extracts is a rapid and eco-friendly  

					method. Solanum melongena L. peel (SMP), rich in polyphenols and anthocyanins, is a promising  

					candidate for this process. This study aims to synthesize silver nanoparticles using Solanum  

					melongena L. peel water extract (SMP-AgNPs) and evaluate their antioxidant activity and  

					potential as a H₂O₂ sensor. SMP-AgNPs were characterized using UV-Vis spectrophotometry,  

					scanning electron microscopy (SEM), and particle size analysis (PSA). The UV-Vis spectrum  

					showed a peak at 455 nm. PSA analysis revealed an average diameter of 205.2 nm with a  

					polydispersity index (PDI) of 0.460, while SEM confirmed a spherical shape. SMP-AgNPs  

					exhibited strong antioxidant activity with an IC₅₀ value of 138.77 µgmL-1. As a H₂O₂ sensor, they  

					demonstrated a linear response in the 0.001–0.08 mM (R² = 0.9959) and 0.1–1 mM (R² = 0.9953).  

					The limit of detection (LOD) was 0.0066 mM and 0.0432 mM, while the limit of quantification  

					(LOQ) was 0.0219 mM and 0.144 mM. SMP-AgNPs showed high selectivity and accuracy, with  

					a recovery percentage of 80.924–115.015% and good precision (%RSD: 0.409–3.875%). These  

					findings confirm their strong antioxidant properties and excellent potential as a sensitive and  

					selective H₂O₂ sensor. SMP-AgNPsSMP-AgNPsSMP-AgNPsSMP-AgNPsSMP-AgNPsSMP-  

					AgNPs.  
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					Introduction  

					The physical method is also costly because it involves a lot of energy.  

					A particle with a size in the nanometer scale between 1-1000  

					nm is called a nanoparticle.1 Nanoparticles have become a research  

					topic in great demand by researchers in recent years, and the publication  

					of nanoparticle research can prove this. In 2009, there were around 2000  

					research publications and in 2018 there were almost 9000 research  

					publications about nanoparticles.2 In general, nanoparticles are organic  

					(carbon nanoparticles) and inorganic (metal nanoparticles). One of the  

					metal nanoparticles that has been widely developed is silver  

					nanoparticles (AgNPs). AgNPs have various benefits, especially in  

					health, such as antibacterial,3 antioxidants,4 anti-inflammatory,5  

					anticancer,6 and others.  

					The biological synthesis method is the preferred method for the  

					synthesis of nanoparticles because it is environmentally friendly, cost-  

					effective, simple, and easy to apply on a large scale.8 The biological  

					method is also called the green synthesis method, which synthesizes  

					nanoparticles with bioreductors from biological materials such as  

					microorganisms or plants. Phytochemical components such as  

					terpenoids, flavonoids, polyphenol plant enzymes (hydrogenase,  

					reductase, quinone) and their derivatives, as well as phenol dihydrate  

					present in plant extracts, can act as reducing and capping agents for the  

					synthesis of AgNPs.9 Polyphenolic compounds' -OH functional group  

					⁰

					can reduce Ag⁺ to Ag or silver nanoparticles. The synthesis of AgNPs  

					AgNPs can be synthesized via chemical, physical, or biological  

					processes in nanotechnology. There are two synthetic methods for  

					metallic nanoparticles: top-down and bottom-up. The top-down method  

					uses several size-reduction strategies to break a suitable bulk material  

					into small particles. Atoms can self-assemble into new nuclei that  

					develop into nanoscale particles in the bottom-up approach, which uses  

					chemical and biological techniques to create nanoparticles.4 The  

					chemical method is toxic because chemical reagents are harmful to  

					can be monitored by a colour change that has a distinctive colour from  

					yellow to brown,10 and the maximum wavelength formed is between  

					400 and 460 nm.11 In general, the shape of nanoparticles is linear, cubic,  

					plate (triangle and polygon), and mostly spherical (ellipsoid).7 The  

					AgNPs have various activities that benefit health, one of which is as an  

					antioxidant. Antioxidants are the opposite of oxidants, whose function  

					is to prevent or delay cell damage caused by oxidant compounds such  

					as reactive oxygen species (ROS), (Reactive nitrogen species) RNS,  

					and free radicals.12 Several previous studies have reported that AgNPs  

					synthesized with plant bioreductors have antioxidant activity: AgNPs  

					Astragalus tribuloides Delile,13 A. millefolium,14 and Psidium guajava  

					L.15  

					Solanum melongena L. is a plant that is quite popular because it is in  

					great demand by the public as a vegetable and has various health  

					benefits, including as an antioxidant,16 anti-herpes simplex virus,17  

					preventing osteoblast dysfunction in osteoporosis,18 and anti-  

					inflammatory.19 These various biological activities are caused by the  

					content of metabolites such as polyphenols and anthocyanins found in  

					Solanum melongena L., especially on the peel. Both aqueous and  

					ethanol extracts of SMP contain higher total polyphenol compounds  

					compared to the fruit.20 Based on HPTLC densitometric analysis, SMP  

					contains polyphenolic compounds and anthocyanins such as caffeic  

					health, can cause environmental problems, and require expensive costs.  

					7
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					acid, chlorogenic acid, delphinidin-3-O-β-D-glucoside, delphinidin-3-  

					rutinoside, epicatechin, nasunin, and rutin.17  

					Antioxidant activity test  

					In the antioxidant activity test, the incubation time was optimized for  

					the three samples (Vitamin C, SMP-AgNPs, and SMP extract).  

					The high content of polyphenolic compounds and anthocyanins in SMP  

					and the absence of previous studies using this plant as a bioreductor for  

					AgNPs made researchers interested in using it as a bioreductor for the  

					synthesis of AgNPs. Previous research stated that SMP-AgNPs of  

					Astragalus tribuloides root extract had a better percentage of DPPH  

					inhibition, 64%, compared to the extract, 47%.12 SMP-AgNPs also have  

					the potential to be used as colourimetric sensors of H2O2, where SMP-  

					AgNPs tend to undergo catalytic decomposition when exposed to H2O2.  

					21 This causes a decrease in the absorbance value of SMP-AgNPs, where  

					the decrease is proportional to the increase in the concentration of H2O2.  

					In this study, AgNPs were produced by reducing the silver ion in the  

					silver nitrate using peel extract from Solanum melongena L.  

					Optimization of the composition and conditions for the synthesis of  

					AgNPs, characterizing and assessing their antioxidant capacity and  

					H2O2 sensing capabilities of the AgNPs were the primary goals of this  

					investigation.  

					Determination of the percentage inhibition of vitamin  

					C

					(1.0,2.0,3.0,4.0,5.0,6.0,7.0,8.0 µg mL-1) as a positive control, SMP-  

					AgNPs, and SMP (25.050.0, 75.0, 100.0, 150.0, 200.0, 250.0 µg mL-1)  

					carried out by mixing 0.3 mL samples in each concentration with 1.2  

					mL DPPH (1mM) solution. This mixture was incubated in the darkroom  

					using a continuous vortex for SMP-AgNPs samples. Each sample  

					measured its absorbance using a spectrophotometer UV-Vis at a  

					wavelength of 517 nm and the determination of the standard curve to  

					determine the IC50 value.22  

					Sensing ability of SMP-AgNPs for H2O2  

					The colourimetric sensing of SMP-AgNPs for H2O2 was carried out  

					with the following procedure: 1.0 mL of H2O2 solution ranging from  

					0.008-0.01 mM; 0.1-1 mM and added with 4.0 mL of SMP-AgNPs  

					o

					solution and incubated at 25 C for 30 minutes. The absorbance value  

					was observed at a wavelength of 455 nm to evaluate the colour change  

					of the solution and absorption value.23  

					Materials and Methods  

					Analytical Characterization of The Sensor  

					Plant collection and identification  

					The ability of SMP -AgNPs as a sensor of H2O2 was carried out by  

					linearity test, selectivity test, accuracy test, and precision test. Linearity  

					testing was done to determine the correlation coefficient (R2), the LOD  

					(Limit of Detection), and the LOQ (Limit of Quantitation).24 The  

					linearity test used different concentrations of hydrogen peroxide in the  

					range of 0.008-0.01 mM and 0.1-1.0 mM. Selectivity testing is done by  

					adding a nuisance such as cation (Cu2+, Fe3+, Zn2+ dan Cd2+) and  

					glucose. Then, the absorbance was observed using UV-Vis  

					spectrophotometry at 455 nm. The accuracy and precision test were  

					carried out using the addition sample method in mineral water, river  

					water, and milk solution. The difference between the absorbance of the  

					additional sample and the absorbance of the blank was calculated and  

					entered into the regression equation to determine the % recovery and  

					RSD.  

					The Solanum melongena L. plants used in this study were obtained from  

					a garden located in Tegal Gede Village, Jember, East Java, with the  

					following GPS coordinate: 8.1568° S, 113.7261° E on September  

					20th, 2023. Plant identification was conducted by the Department of  

					Integrated Agricultural Development, Jember State Polytechnic, under  

					the Ministry of Education, Culture, Research, and Technology of  

					Indonesia. A voucher specimen was deposited with No.132/PL17.8/PG.  

					The SMP fine powder is obtained from a dried peel at room temperature  

					and mashed in a grinder.  

					Preparation of Solanum melongena L. peel extract (SMP extract)  

					Different amounts of SMP powder (0.03, 1.00, and 2.50 g) were each  

					dissolved in 100 mL of aquabidest to prepare the extract. The mixture  

					was then heated at 60ꢀ°C for 30 minutes. After heating, the solution was  

					filtered using Whatman No. 1 filter paper. The resulting filtrate was  

					stored at 4ꢀ°C for subsequent use.  

					Data Analysis  

					The IC50 (the concentration required to inhibit 50% of DPPH) was  

					computed from the linear regression and equation y=bx+a (y=50 and  

					X=IC50 value) of the plot of the percentage inhibit against  

					concentration. The IC50 values from three samples were analyzed to  

					determine the normality data, one-way ANOVA, and LSD (Least  

					Significantly Difference) with a 95% confidence level (p 0.05) using  

					the IBM SPSS (Statistical Package for Social Science) 23 version.  

					Preparation of AgNO3  

					Silver nanoparticles were synthesized from the extract of SMP using  

					silver nitrate (AgNO3) as a precursor. Double-distilled water was used  

					to create a 788 µgmL-1 solution of silver nitrate, which was then  

					refrigerated at 4°C.  

					Synthesis of SMP-SMP-AgNPs  

					Results and Discussion  

					In the synthesis of SMP - AgNPs, several optimizations were carried  

					out, such as optimizations of the composition and synthesis condition.  

					Optimization of SMP-AgNPs composition includes concentration of  

					the extract (0.03; 1; and 2.5%), volume comparison of 5.17 x10-3 mol  

					L-1 AgNO3 and SMP (1:1, 1:2, and 2:1v/v) and amount of dispersing  

					volume (1.5; 2.0; and 2.5 mL). Optimization of SMP-AgNPs synthesis  

					conditions includes temperature (35; 45 and 55oC) and incubation time  

					(20; 30 and 40 minutes). Silver nanoparticles were synthesized using  

					the green synthesis approach. In order to reduce Ag+ ions, synthesis is  

					carried out at optimum composition and conditions according to  

					optimization results. Dark brown to reddish brown colouration was  

					seen, indicating the production of silver nanoparticles.  

					Using UV-Vis spectroscopy, various physicochemical optimization  

					factors for the environmentally friendly production of SMP-AgNPs  

					were tracked by measuring the absorbance in the wavelength range of  

					300 to 700 nm. It was shown that altering the optimization parameters  

					impacted the synthesis of nanoparticles, and the reaction mixtures  

					displayed characteristic colours and UV-visible spectra, which are  

					mainly linked to SMP-AgNPs. The production of SMP-AgNPs was  

					demonstrated by the emergence of an SPR peak between 400 and 450  

					nm, which further supported the colour change from light yellow to  

					reddish-brown that occurred when the aqueous leaf extract of Solanum  

					melongena L was added to silver nitrate solution. (Figure 1) illustrates  

					how the concentration of SMP aqueous leaf extract affects AgNP  

					production. The concentration of SMP 1 (w/v) in the aqueous leaf  

					extract caused the most SMP-AgNPs to be synthesized, and the SPR  

					peak's intensity also noticeably increased. As a result, the ideal  

					concentration of Solanum melongena L. to produce SMP-AgNPs with  

					low dispersion was determined to be 1(w/v).  

					Characterization of silver nanoparticles  

					The maximum wavelength and absorption of SMP-AgNPs were  

					determined using UV-vis spectrophotometry (Shimadzu UV-1280,  

					Japan) at a wavelength of 350–650 nm. The shape of SMP-AgNPs was  

					determined using a scanning electron microscope (SEM) (FEI Insoect-  

					S50), and the average particle size (Z-average) and PDI value, which  

					show the homogeneity of SMP-AgNPs, was determined using a particle  

					size analyzer (PSA) ( Zetasizer Nano ZS (Malvern Instruments Ltd.,  

					Grovewood, Worcestershire, UK) with DTS nano version 7.01 software  

					(Malvern Instruments Ltd.).  

					The peel aqueous extract and silver nitrate ratio was optimized by  

					varying the volume ratio of peel aqueous extract and AgNO3 solution  

					1:1, 1:2, and 2:1 (v/v). A narrow SPR peak with increased intensity and  

					an absorbance maximum at 455 nm was observed when the aqueous  

					leaf extract to silver nitrate solution ratio was 1:2 (v/v) compared to the  
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					other tested ratios (Figure 2). This could be explained by the fact that  

					there were more reduction processes on the surface of the formed nuclei  

					when there was a higher concentration of reducing agents present.22  

					Thus, a 1:2 (v/v) ratio between the silver nitrate solution and the  

					aqueous extract of SMP was deemed optimal for the remaining  

					optimization trials. The function of reaction time was examined at  

					various time intervals following the optimization of the extract-to-silver  

					nitrate ratio and the concentration of silver nitrate, as seen in (Figure 3).  

					It was shown that when the reaction time increased from 20 to 40  

					minutes, the SPR peak began to narrow as the intensity increased.  

					Additionally, as the reaction time increased, the continual creation of  

					nanoparticles caused the colour of the colloidal solution of  

					nanoparticles to darken. Consequently, 40 minutes was the ideal  

					reaction time for the environmentally friendly production of SMP-  

					AgNPs. As seen in (Figure 4), the function of temperature time was  

					examined at various temperature intervals. It was shown that when the  

					reaction temperature was raised from 35 to 55 oC, the SPR peak began  

					to narrow as the intensity increased. Furthermore, as the reaction  

					temperature increased, the continued synthesis of nanoparticles caused  

					the colour of the colloidal solution to darken, indicating an increase in  

					intensity. Additionally, as the reaction time increased, the continual  

					creation of nanoparticles caused the colour of the colloidal solution of  

					nanoparticles to darken. The SPR peak's maximum intensity was  

					recorded at a wavelength of 456 nm and a reaction temperature of 45o  

					C. SMP-AgNPs possess unique optical properties that allow them to  

					interact strongly with some particular wavelengths of light. The number  

					and location of peaks vary according to the size and form of SMP-  

					AgNPs.23  

					Figure 2: Spectra (a) and solution (b) of SMP-AgNPs from  

					volume comparison of AgNO3 and SMP extract  

					A

					(b)  

					Figure 3: Spectra (a) and solution (b) of SMP-AgNPs from  

					incubation time optimization  

					(a)  

					B

					SMP-AgNPs 1% ethanol extract  

					SMP-AgNPs 0,03% aquabidest  

					extract  

					(b)  

					SMP-AgNPs  

					extract  

					1%  

					aquabidest  

					SMP-AgNPs 2,5% aquabidest  

					extract  

					(b)  

					Figure 4: Spectra (a) and solution of SMP-AgNPs from  

					incubation temperature optimization  

					Figure. 1: Spectra (a) and solution (b) of SMP-AgNPs from  

					extract concentration  

					Characterization of silver nanoparticles  

					The maximum wavelength and absorbance of SMP-AgNPs were  

					determined by UV-Vis spectrophotometry. SMP-AgNPs have a  

					maximum wavelength of 455 nm and an absorbance of 0.543SMP-  

					AgNPs can be seen in (Figure 5). Particle size distribution and Pdl  

					(Polydispersity Index) of SMP-AgNPs characterized by DLS have a  
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					particle size distribution of 205.2 nm and Pdl 0.460, as shown in (Figure  

					6). These results prove that this synthesis produces nanoparticles, where  

					a particle can be categorized as a nanoparticle if it has a size with a  

					diameter between 1-1000 nm. The Pdl value of 0.460 SMP-AgNPs  

					indicates that these SMP--AgNPs are in a moderate polydispersity  

					condition, where they have a Pdl value between 0.08-0.7.23 According  

					to scanning electron microscopy analysis, large amounts of SMP-  

					AgNPs with spherical and nearly spherical shapes were synthesized.  

					They were monodispersed with minimal agglomeration at specific  

					locations, suggesting that the capping and stabilizing mediums in the  

					SMP extract were responsible for the stability of the nanoparticles.  

					SMP-AgNPs The results of SEM analysis at a magnification of 20,000  

					times (5 µm scale) and 50,000 times (2 µm scale) showed that SMP-  

					AgNPs were spherical (round) with particle sizes between 52.78-237.2  

					nm, as shown in the (figure 7)  

					(a)  

					(b)  

					Figure 7: The results of SEM characterization from SMP-  

					AgNPs  

					Antioxidant activity test  

					The DPPH trap test is a relatively fast and sensitive approach to evaluate  

					the antioxidant activity of a specific plant or plant extract. The DPPH  

					activities of SMP-AgNPs and SMP have increased depending on the  

					dose. The results of the effects of SMP's and SMP-AgNPs in different  

					concentrations for DPPH scavenging are illustrated in (Figure 8). The  

					mixture was shaken strongly and let stand for 30 minutes for SMP-  

					AgNPs and 10 minutes for SMP in the darkness of the dark temperature,  

					and the absorption was monitored at 517nm. The DPPH scavenging  

					effect increased with increasing concentration of SMP-AgNPs.SMP-  

					AgNPsi. The results obtained in the DPPH test show the effective  

					inhibition of free radicals by SMP-AgNPs. The average inhibitor ratio  

					for the SMP-AgNPs is higher (46.62%) compared to SMP (31.62%).  

					The IC50 value of the SMP-AgNPs and SMP samples was obtained by  

					linear regression as shown in (Table 1). Based on the category of  

					antioxidant activity by,14 in this study, SMP-AgNPs in the medium  

					antioxidant (100 < IC50 < 150 µg mL-1), and SMP included a very week  

					antioxidant (IC50 > 200 µg mL-1. The IC50 value of SMP-AgNPs was  

					smaller than SMP. The same result was also obtained,14 where the  

					AgNPs of Achillea millefolium extract had a smaller higher IC50 value  

					of <10 µg mL-1, while the IC50 value of the extract was <60 µg mL-1.  

					This shows that SMP-AgNPs from plant extracts can have better  

					antioxidant activity than the extract.  

					Figure 5: Spectra (a) and solution (b) of SMP-AgNPs  

					Table 1: The result of the IC50 value  

					Sample  

					IC50 value (µg mL-1 ± SD)  

					Vitamin C  

					3.660 ± 0.200  

					SMP extract  

					245.075 ± 4.071  

					138.777 ± 1.499  

					SMP-AgNPs  

					Data analysis  

					Based on the one-way ANOVA result in (Table 2), the three samples  

					(vitamin C, SMP-AgNPs, and SMP extract) had significantly different  

					IC50 values (sig < 0.05). Based on the LSD (Least Significantly  

					Difference) result in (Table 3), it showed that between the samples of  

					vitamin C and extracts, vitamin C and SMP-AgNPs, as well as extracts  

					and SMP-AgNPs, had significant differences (sig < 0.05).  

					The SMP-AgNPs sensor’s ability to H2O2  

					A linearity test was carried out in this test, and the sensor selectivity test  

					(using cations and organic compounds) and analysis were applied to  

					additional samples (mineral water, river water, and milk). Firstly, the  

					linearity test was done to determine the concentration range and  

					detection limit. Then, the proceedings continued with the selectivity test  

					and application to real samples. The analytical performance of SMP--  

					AgNPs sensor’s ability to H2O2 are shown in (Table 3)  

					Figure 6: The results of DLS characterization from SMP--  

					AgNPs  
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					Figure 8: The results of the percentage of antioxidant activity of (a) Vitamin C, (b) SMP extract, (c) SMP-AgNPs  

					Table 2: The result of the LSD-test  

					Mean Difference  

					(I-J)  

					95% Confidence Interval  

					(I) Sample  

					(J) Sample  

					SMP  

					Std. Error  

					2.048  

					Sig.  

					.000  

					.000  

					.000  

					.000  

					.000  

					.000  

					Lower Bound  

					Upper Bound  

					-241.414*  

					-246.426  

					-140.129  

					236.401  

					101.285  

					130.104  

					-111.310  

					-236.401  

					Vitamin C  

					SMP-SMP-AgNPs  

					Vitamin C  

					-135.116*  

					241.414*  

					106.297*  

					135.116*  

					-106.297*  

					2.048  

					-130.104  

					246.426  

					111.310  

					140.129  

					-101.285  

					2.048  

					SMP extract  

					-SMP-AgNPs  

					Vitamin C  

					2.048  

					2.048  

					SMP-AgNPs  

					SMP extract  

					2.048  
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					*. The mean difference is significant at the 0.05 level.  

					Table 3: The analytical performance of SMP-AgNPs sensor’s ability to H2O2  

					Validation Parameters  

					Result  

					Linierity  

					R= 0.9964 (0.001-0.08 mM)  

					R= 0.9971 (0.1-1 mM)  

					Sensitivity  

					LOD: 0.0066, LOQ: 0.0219 mM. (0.001-0.08 mM)  

					LOD: 0.0432, LOQ of 0.144 mM (0.1-1 mM)  

					Cu2+, Fe3+, Zn2+, Cd2+ and glucose  

					1.11-2.14%  

					Selectivity  

					Precision (% RSD)  

					Accuracy (% Recovery)  

					84.08-108.69%  

					The linearity test was carried out at a concentration of H2O2 0,001-1  

					mM H2O2 to determine the colourimetric ability of the SMP-AgNPs  

					sensor. Observation of the absorbance of the sample was carried out at  

					the maximum wavelength of SMP-AgNPs solution (blank) to evaluate  

					the sensor capability of SMP-AgNPs. The results of testing the ability  

					of the SMP-AgNPs sensor to H2O2 with various concentrations are  

					shown in (Figure. 9). The transformation of the colour and absorbance  

					indicated dispersed and degraded SMP-AgNPs. In addition, a colour  

					change occurs due to an oxidation reaction where hydrogen peroxide is  

					a strong oxidizing agent that will oxidize SMP-AgNPs (coloured  

					solution) to AgO (clear solution). The shift in the SPR peak occurs due  

					to a reaction between SMP-AgNPs and H2O2 solution, which causes  

					degradation and aggregation of SMP-AgNPs, so it will increase the size  

					of nanoparticles.25 If the difference in the absorbance of SMP-AgNPs  

					with the sample solution is low, it indicates the presence of degradation  

					of SMP-AgNPs is low, whereas if the difference in absorbance values  

					is high, it indicates the presence of degraded SMP-AgNPs is high.26 The  

					linearity test spectrum is shown in (Figure 9). The resulting spectrum  

					describes the presence of a gradual decrease in absorbance depending  

					on the concentration of H2O2 at the wavelength of the formed SMP-  

					AgNPs (455 nm).  

					The recovery value obtained meets the AOAC requirements (84.08-  

					108.69%).28 The precision test shows the RSD value of 2.094% for  

					mineral water, 2.14% for river water, and 1.11% for milk so it meets the  

					criteria for the RSD value requirement on the AOAC (≤6%). These  

					results show that SMP- AgNPs have accurate sensor capabilities when  

					analyzing additional samples.  

					Determination of the Limit of Detection (LOD), Limit of Quantitation  

					(LOQ), and standard deviation can be shown from the slope of the curve  

					between absorbance and concentration of the H2O2 solution. The test  

					was carried out with 3 replications with curves formed in the  

					concentration range of 0.001-0.08 mM and 0.1-1 mM. The linearity  

					value expressed as the R2 value in the 0.001-0.08 mM concentration  

					range was 0.9964, while in the concentration range of 0.1-1 mM was  

					09971. Based on these observations, the linearity value of R2, which is  

					close to 1, states that there is a linear relationship between the increase  

					in the concentration of the H2O2 sample solution and the difference in  

					the absorbance of SMP --AgNPs. The sensor was sensitive in the 0.001-  

					0.08 mM concentration range, with a LOD of 0.0066 and a LOQ of  

					0.0219 mM. In the 0.1-1.0 mM concentration range, the solution was  

					sensitive with an LOD of 0.0432 mM and a LOQ of 0.144 mM.  

					Selectivity testing is one of the criteria to determine the selectivity of  

					the H2O2 sensor capability. The selectivity test of the H2O2 sensor in  

					this research used the addition of cationic compounds (Cu2+, Fe3+, Zn2+,  

					Cd2+) and glucose with each other concentrations of 10.0 mM. The  

					results of this observation showed a slight change in the absorbance  

					value with the addition of cationic and organic solutions compared to  

					the addition of H2O2 with the same concentration (Figure 10).  

					(a)  

					The colour change from brown to colourless only occurs in solutions  

					with the addition of H2O2 solution, while cation compounds and organic  

					solutions do not show a colour change. These results indicate good  

					sensor capabilities and can be used to determine the presence of  

					oxidizing compounds (ROS) in biological and environmental  

					samples.27 Determination of accuracy in additional samples aims to  

					evaluate the application of the colourimetric test for the detection of  

					hydrogen peroxide (H2O2) in the real environment using additional  

					samples such as mineral water, river water, and milk. River water  

					samples were collected from the Bedadung River (Sumbersari, Jember),  

					and milk samples were filtered through filter paper. The results of the  

					accuracy test show that the sensor has high accuracy.  

					(b)  

					Figure 9: (a)UV-Vis Spectroscopy spectra (b) calibration curve  

					of linearity test.  
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