HOME ABOUT LOGIN REGISTER SEARCH CURRENT ARCHIVES
ANNOUNCEMENTS

Home > About the Journal > Editorial Team

Editorial Team

Editor in Chief

Dr. Florentinus Dika Octa Riswanto, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia

Vice Editor in Chief

Dr. apt. Dita Maria Virginia, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia

Advisory Editorial Board

Prof. Dr. apt. Enade Perdana Istyastono, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia
Dr. apt. Yosef Wijoyo, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia

Dr. apt. Phebe Hendra, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia

dr. Fenty Fenty, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia

Dr. apt. Dewi Setyaningsih, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia

Managing Editor
apt. Michael Raharja Gani, M.Farm., Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia

Dina Christin Ayuning_Putri, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia
Zita Dhirani Pramono, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia

Editorial Board

Dr. apt. Aris Widayati, Faculty of Medicine and Health Sciences, Universitas Muhammadiyah Yogyakarta,
Indonesia

Accredited by: Published by:

Focus and Scope

Author Guidelines

Onling Submission

Editarial Team

Reviewers

Publication Ethics

Journal History

Order Journal

Visitor Statistics

Author Fee

O\sinta




Dr. apt. Aty Widyawaruyanti, Faculty of Pharmacy, Universitas Airlangga, Indonesia

Dr. apt. Auliya A. Suwantika, Faculty of Pharmacy, Universitas Padjadjaran, Indonesia
Prof. Dr. Bandana Saini, Faculty of Pharmacy, University of Sydney, Australia

Dr. apt. Christine Patramurti, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia
Dr. apt. Irma Melyani Puspitasari, Faculty of Pharmacy, Universitas Padjadjaran, Indonesia
Dr. apt. Maywan Hariono, Universiti Sains Malaysia, Indonesia

Dr. Monet M. Loquias, College of Pharmacy, University of the Philippines, Philippines

Dr. Phayom Sookaneknun, Faculty of Pharmacy, Mahasarakham University, Thailand

Prof. Dr. P.T. Thomas, Faculty of Health and Medical Sciences, Taylor's University, Malaysia
apt. Rano Kurnia Sinuraya, MKM, Faculty of Pharmacy, Universitas Padjadjaran, Indonesia
Prof. Dr. apt. Rizky Abdulah, Faculty of Pharmacy, Universitas Padjadjaran, Indonesia

Dr. apt. Sri Hartati Yuliani, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia
Prof. Dr. Yashwant Pathak, College of Pharmacy, University of South Florida, United States
Dr. apt. Yustina Sri Hartini, Faculty of Pharmacy, Universitas Sanata Dharma, Indonesia

t‘?ﬁ?gk 2 Crossref O lortdcar | Ve DOAJsEES

@Qsinta  Aearuoa Elsneon R@ap=-| € S

™ Dimensions

Jurnal Farmasi Sains dan Komunitas (Journal of Pharmaceutical Sciences and Community)

Published by Faculty of Pharmacy, Universitas Sanata Dharma Yogyakarta

B
This work is licensed under a Creative Commons Attribution 4.0 International License.

JPSC Stats

us

ER

Username | |

Password | |

[:] Remember me

NOTIFICATIONS

.

View
Subscribe

JOURNAL CONTENT
Search

Search Scope

[ All

v

Browse

.
.
.
.

By Issue

By _Author

By Title

Other Journals

TOOLS

@ grammarly

2R MENDELEY

turnitinJ)




— W, Article
Template

Visitors

07,162 , 384

EE ¢, gg7 w37y

1,211 -,

® 452 348
E= 46 =l 208

FLAG

l 725275714074 ‘

[SSN (Onling)

16 J “

|SSN (Print)

|
KEYWORDS

Escherichia coli
Indonesia

Staphylococcus
aureus adherence
antibacterial

antioxidant aqueous
extract blood pressure

compliance Credm e-




health flavonoid gel
hospital information
system

hypertension
lemongrass self-
medication silver
nanoparticles
sonication tempeh
extract virtual screening




SEJUNLUOY UEP SUIES |SeWIed [euing

CZ0T JaquanopN ‘T ON ‘6T "JOA

Volume 19, Nomor 2, 2022
p-ISSN 1693-5683
g-|SSN 2627-T146

JURNAL FARMASI
SAINS DAN KOMUNITAS

Journal of Pharmaceutical Sciences & Community

Accredited by DIKTIRISTEK KEMDIKBUD | [
No. 158/E/KPT/ 2021

F——]

p-ISSN 1693-5683




JURNAL FARMASI

SAINS DAN KOMUNITAS

Journal of Pharmaceutical Sciences & Community

p-ISSN 1693-5683 e-ISSN 2527-7146

Editor in Chief
Florentinus Dika Octa Riswanto

Jurnal Farmasi Sains dan Komunitas
Vol. 19, No.2, November 2022

Faculty of Pharmacy Universitas Sanata Dharma, Campus III Paingan, Maguwoharjo, Depok,

Yogyakarta 55282, Indonesia; Email: dikaocta@usd.ac.id

Vice Editor in Chief

Dita Maria Virginia, Universitas Sanata Dharma, Indonesia

Advisory Editorial Board

Enade Perdana Istyastono, Universitas Sanata
Dharma, Indonesia

Dewi Setyaningsih, Universitas Sanata Dharma,

Indonesia
Fenty, Universitas Sanata Dharma, Indonesia

Editorial Board

Bandana Saini, University of Sydney, Australia

P.T. Thomas, Taylor’s University, Malaysia

Phayom Sookaneknun, Mahasarakham University,
Thailand

Monet M. Loquias, University of the Philippines,
Philippines

Yashwant Pathak, University of South Florida, USA
Rizky Abdulah, Universitas Padjadjaran, Indonesia
Aty  Widyawaruyanti, Universitas  Airlangga,
Indonesia

Maywan Hariono, Universiti Sains Malaysia, Malaysia
Auliya A. Suwantika, Universitas Padjadjaran,
Indonesia

Managing Editor

Michael Raharja Gani, Universitas Sanata Dharma, Indonesia

Yosef Wijoyo, Universitas Sanata Dharma,
Indonesia

Phebe Hendra, Universitas Sanata Dharma,
Indonesia

Irma Melyani Puspitasari, Universitas Padjadjaran,
Indonesia

Rano K. Sinuraya, Universitas Padjadjaran, Indonesia
Aris  Widayati,  Universitas =~ Muhammadiyah
Yogyakarta, Indonesia

Sri Hartati Yuliani, Universitas Sanata Dharma,
Indonesia

Yustina Sri Hartini, Universitas Sanata Dharma,
Indonesia

Christine Patramurti, Universitas Sanata Dharma,
Indonesia

Dina Christin Ayuning Putri, Universitas Sanata Dharma, Indonesia

Zita Dhirani Pramono, Universitas Sanata Dharma, Indonesia

Proofreading

Center for Journal Publishing, Universitas Sanata Dharma

SEKRETARIAT JURNAL FARMASI SAINS DAN KOMUNITAS

Faculty of Pharmacy Universitas Sanata Dharma, Campus III Paingan, Maguwoharjo, Depok, Yogyakarta 55282;
Phone: +62 (274) 883037, 883968 ext.52328; Fax: +62 (274) 886529;

Email: editorial.jpsc@usd.ac.id

Website: http://e-journal.usd.ac.id/index.php/JFSK/

All orders for hardcopy of the journal may be sent via email to editorial jpsc@usd.ac.id with the subject Order Journal.
The price of an issue is IDR 100,000.00. The price is not included the packaging and postal delivery fees to the
address of the subscribers. Payments should be performed via transfer to CIMB Niaga (Account holder: Lembaga
Penelitian Univ. Sanata Dharma, Account Nr. 800077540800). The order will be executed when payment have
been performed and the proof of payment has been scanned and sent accordingly.



JURNAL FARMASI
@ JSAIN%PAN KIQMI{}SITAS

p- lSSN 1693-5683 e-ISSN 2527-7146

Jurnal Farmasi Sains dan Komunitas
Vol. 19, No.2, November 2022

CONTENTS
Research Articles

High Frequency of CYP2A6*4, CYP2A6*7, and CYP2A6*9 Alleles Detected
Among Patients with Type 2 Diabetic: Genetic Study in The Private Hospital
in Yogyakarta

Christine Patramurti, Dita Maria Virginia, Fenty Fenty, Christianus Heru Setiawan,

Jeffry Julianus, Phebe Hendra, Nicholas Adi Perdana Susanto

Optimization of Nanosilver Synthesis Process with Bioreductor of Binahong
Leaf Extract (Anredera cordifolia (Ten.) Steenis)

Rini Dwiastuti, Elsa Irnandari, Michael Raharja Gani, Sri Hartati Yuliani,
Christofori Maria Ratna Rini Nastiti

Profile of The Use of Traditional Medicines Among Adolescents in SMK
Farmasi Teladan Demak
Barnabas Bagus Aditya Abadi, Aris Widayati

Preparation of a Questionnaire for Clean and Healthy Behavior and
Multivitamins to Measure Knowledge, Attitudes and Behavior as Prevention
Efforts During the COVID-19 Pandemic

Sisilia Christina Ari Widiastuti, Yosef Wijoyo, Nunung Priyatni

The Effect of Ethanol Extract of Marsilea crenata Presley Leaves on
Rotenone-Induced Zebrafish Locomotor Activity

Burhan Ma'arif, Faisal Akhmal Muslikh, Destiya Argo Pamuji Fihuda, Husnul
Khotimah, Maximus M. Taek, Mangestuti Agil

Identification Bioactive Compound of Ethanol-Water Fraction of Coleus
atropurpureus for Anti-rheumatic Rheumatism in CFA-induced Rats

Ipang Djunarko, Nanang Fakhrudin, Arief Nurrochmad, Subagus Wahyuono

Review Article

The Epigenetic Impact of Vegetables-Derived Dietary Compounds in
Neurodegenerative Conditions: A Review
Vania Amanda Samor, Yurida Ni'ma Annisa, Muthi Ikawati, Nunung Yuniarti

53-61

62-70

71-77

78-86

87-92

93-102

103-112



JURNAL FARMASI
@ SAINS DANKOMUNITAS

p-ISSN 1693-5683 e-ISSN 2527-7146

Jurnal Farmasi Sains dan Komunitas
Vol. 19, No.2, November 2022

Cover picture:
See Patramurti et al., pp. 53-61

Figure 1. ElectrophoregramePCR product
identification of CYP2A6*4 (A),
CYP2A6*7 (B), and CYP2A6*9 (C) allele
gene among the respondets. M1: Marker
DNA Ladder. 1-7: Amplicon obtained
among the respondents

Figure 2. The HbA1lc Distribution among
Respondent according to their CPD.

o: Outliyer value of HbAlc Levels

x: Avarage of HbAlc Levels




} JURNAL FARMASI
SAINS DAN KOMUNITAS

Journal of Pharmaceutical Sciences & Community

p-ISSN 1693-5683; e-ISSN 2527-7146

Vol. 19, No. 2, November 2022, pp. 62-70

Research Article

Optimization of Nanosilver Synthesis Process with Bioreductor of
Binahong Leaf Extract (Anredera cordifolia (Ten.) Steenis)

Rini Dwiastuti*, Elsa Irnandari, Michael Raharja Gani, Sri Hartati Yuliani,
Christofori Maria Ratna Rini Nastiti

Faculty of Pharmacy, Sanata Dharma University, Kampus III Paingan, Maguwoharjo, Depok, Sleman,

Yogyakarta 55282, Indonesia

d https://doi.org/10.24071/jpsc.004465 @

J. Pharm. Sci. Community, 2022, 19(2), 62-70

Article Info

ABSTRACT

Received: 10-03-2022
Revised: 20-07-2022
Accepted: 21-07-2022

*Corresponding author:
Rini Dwiastuti
email: rini_dwi@usd.ac.id

Keywords:

Binahong; bioreductant;
flavonoid; nanosilver;
sonication

Nanosilver is a type of metallic silver nanoparticles and has a particle
size of 1-100 nm. The method used in the synthesis of nanosilver is a
chemical reduction method with silver metal precursor AgNOs and a
bioreductant of binahong leaf extract containing flavonoid compounds.
This study aims to obtain the duration, temperature and optimum
point in the synthesis of nanosilver with the bioreductant of binahong
leaf extract using the sonication method. This type of research is purely
experimental with a 2x2 factorial design. The nanosilver
characterization was conducted by determining the optimum
wavelength and the transmittance value of the nanosilver formed. The
effect of temperature and duration of sonication on the wavelength and
% transmittance of the synthesized nanosilver in this study were
analyzed by ANOVA statistical test using the Minitab 19 application
with a 95% confidence level. In this study, the temperature and
duration of sonication as well as their interactions have an effect on the
transmittance response. The statistical results of the model have a
significant effect on the % transmittance response only with p-value
<0.05. The optimum point was found in the synthesis of nanosilver with
the bioreductant of binahong leaf extract (Anredera cordifolia (Ten.)
Steenis) using a 2x2 factorial design, namely at a sonication
temperature of 80°C for 10 minutes, a sonication temperature of 70°C
for 15 minutes and a sonication temperature of 80°C for 15 minutes.

INTRODUCTION

Nanoparticle technology at this time has

(Muhriz, Subagio, and Pardoyo, 2011;
Kosimaningrum, Pitaloka, Hidayat, Aisyah,

become an alternative in drug delivery systems.
Nanoparticles is a technology that can be used to
develop the particle size of a pharmaceutical
preparation in the size range of 1000 nm
(Martien et al., 2012). One type of nanoparticles
that can be applied to pharmaceutical
preparations is nanosilver. Nanosilver is a
nanoparticle synthesized from silver metal
which has a size of 1-100 nm and can be applied
as antibacterial, antifungal, antiviral and anti-
inflammatory (Ge et al, 2014). The nanosilver
synthesis process can be done both top-down
and bottom-up. On a top-down basis, macro-
sized silver metal will be broken down to nano-
sized by physical methods, such as ultrasound
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Ramadhan, and Rosyid, 2020). On a bottom-up
basis, silver Ag* ions will be reduced in solution
to form AgO silver atoms which then undergo
nucleation and grow into nano-sized Ag particles,
namely nanosilver (Kosimaningrum, et al., 2020).
In general, when nanosilver is synthesized by
chemical reduction methods, metal ions will be
reduced using a reducing agent to produce the
most optimal and stable nanosilver particle size
(Saputra et.al., 2011; Oktaviani and Amrullah,
2015).

One of the metal ions that is often used is
AgNOs (silver nitrate). AgNOs in the synthesis of
nanosilver acts as a metallic silver precursor
(Salasa, et al, 2016). The reducing agents


http://issn.pdii.lipi.go.id/issn.cgi?daftar&1180428136&1&&
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commonly used are ascorbic acid, sodium
borohydride and trisodium citrate (Apriandanu,
Wahyuni, and Hadisaputro, 2013). However, the
chemical reduction method with the reducing
agent is not environmentally friendly because it
can pollute the surface of the nanosilver that is
formed, so a more environmentally friendly
chemical reduction method is used, namely by
using plant extracts as the reducing agent or
commonly referred to as bioreductors (Ge et al.,
2014; Rengga, Yufitasari and Adi, 2017; Fabiani,
Sutanti, Silvia, and Putri, 2018). By using a
chemical reduction method that is more
environmentally friendly, the synthesized
nanosilver is more stable and the nanosilver can
remain stable for a long time (Ge et al., 2014).
Synthesis of nanosilver using plant extracts as
reducing agents is more environmentally
friendly because it utilizes secondary
metabolites contained in the extract (Tapa,
Suryanto, and Momuat, 2016; Tjiang, Aritonang,
and Koleangan, 2019). The secondary
metabolites in question are phenolic compounds
that are thought to function as reducing agents in
the synthesis of nanosilver, namely to reduce
silver metal ions (Ag*) (Bere, Sibarani, and
Manurung, 2019; Oktavia and Sutoyo, 2021). One
of the plant extracts containing phenolic
compounds is binahong leaf extract (Anredera
cordifolia (Ten.) Steenis) (Selawa, Runtuwene,
and Citraningtyas, 2013).

Binahong leaf extract (Anredera cordifolia
(Ten.) Steenis) contains various secondary
metabolites, such as polyphenolic compounds,
saponins, steroids, alkaloids and triterpenoids
(Garmana, Sukandar, and Fdrianny, 2014;
Imadahidayah, 2015). One example of
polyphenolic compounds found in binahong leaf
extract is flavonoids which have the potential to
reduce silver ions (Ag+) so that they can be used
as Dbioreductants in nanosilver synthesis
(Yudhaprawira, 2014; Lestari, Suprihatin and
Sibarani, 2019). One method that can help in the
synthesis of nanosilver is the sonication method.
Sonication is one of the methods in the top-down
nanosilver synthesis process (Candani, Ulfah,
Noviana, and Zainul, 2018). The sonication
method is a method that utilizes ultrasonic waves
where an ultrasonic electric generator will
generate an electrical signal which is then
converted into physical vibrations or ultrasonic
waves so that it has a very strong effect called the
cavitation effect on the solution which causes the
particles of the solution to break (Rusdiana,
Hambali, and Rahayuningsih, 2018). The factors
that influence the formation of nanoparticles
using the sonication method are the sonication
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temperature and duration of sonication as well
as the ultrasonication frequency used
(Delmifiana and Astuti, 2013; Nuraeni, 2017;
Rusdiana et al., 2018).

Optimization needs to be done to obtain the
optimum sonication temperature and duration of
sonication in the nanosilver synthesis process in
order to obtain the appropriate nanosilver
characterization. In this study, the optimization
design used is a 2x2 factorial design. With a 2x2
factorial design, all possible combinations of the
two desired factors with the two specified levels
can be analyzed (Salomon, Kokasih, and Angkasa,
2015). The factorial design was chosen in the
experimental research design because it has high
flexibility to research or increase treatment
variations and is efficient to test the main effects
and interactions between factors or variables in
research (Tisngati, Martini, Meifiani and
Apriyani, 2019). Based on the description above,
the research was conducted on the optimization
of temperature and duration with the sonication
method in the synthesis of nanosilver using a
bioreductant of binahong leaf extract (Anredera
cordifolia (Ten.) Steenis).

METHODS
Materials

The materials used in this study were fresh
binahong leaves obtained from Manisrenggo,
Klaten, silver nitrate pro-analysis (AgNO3),
aquabidest, and aquadest. The tools used in this
study were glassware (Pyrex), pipette pump,
hotplate (Thermo), UV-Vis spectrophotometer

(Shimadzu UV-Vis 1800 double beam),
thermometer, stopwatch, analytical balance
(Mettler Toledo), filter paper, microtube, vortex
(Thermo), centrifugator (Thermo), water
purificator (Thermo), and sonicator bath
(Elmason).

Binahong Leaf Collection

The binahong (Anredera cordifolia (Ten.)
Steenis) leaves used were obtained from the
Manisrenggo area, Klaten. Binahong leaves were
collected fresh, dark green in color without
yellow spots, black spots and holes, harvested at
the age of 3-4 months after planting and picked
in the morning (BPOM, 2016; Taek, 2018; Auw,
2020).

Binahong Plant Determination

The determination of the binahong plant
(Anredera cordifolia (Ten.) Steenis) was done at
the Department of Pharmaceutical Biology,
Faculty of Pharmacy, Universitas Gadjah Mada,
Yogyakarta.

J. Pharm. Sci. Community, 2022, 19(2), 62-70
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Extraction of Binahong Leaf

Binahong leaf extract was prepared using
the infusion method with 5% w/v concentration
of binahong leaf extract in the infusion. The
binahong leaves were prepared fresh and 10
grams were weighed in 200 mL of aquabidest
then heated on a hotplate to 90°C for 15-30
minutes and stirred occasionally (Ardianti,
Guntarti, and Zainab., 2014; Auw, 2020).

Preparation of 1 mM AgNOs Solution

One mM AgNOs solution was prepared by
diluting 10 mM AgNOs solution. Silver nitrate
(AgNOs) was weighed as much as 0.17 grams and
dissolved in 100 ml of aquabidest then 20 ml was
taken and put into a 200 ml volumetric flask then
aquabidest was added to the mark.

Optimization Design of Nanosilver Synthesis
Optimization of temperature and duration
of sonication refers to research conducted by
Kurniawati (2018) and Dewi et al. (2019) which
was modified. Variations in temperature and
duration of sonication are shown in Table 1.

Table 1. Optimization Design of Sonication
Temperature and Duration

Sonication Sonication
Treatment .

Temperature Duration
F1 70°C 10 minutes
Fa 80°C 10 minutes
Fb 70°C 15 minutes
Fab 80°C 15 minutes

Nanosilver Synthesis and Purification
Synthesis of nanosilver was conducted by
mixing binahong leaf extract and AgNOs3 solution
in a ratio of 1:9.45 mL of 1 mM AgNOs3 solution
was heated on a hotplate to adjust the
temperature in the sonicator bath. After that, it
was put into a container in the sonicator bath and
5 mL of binahong leaf extract were added. Then,
the solution mixture was heated using a
sonicator bath with variations in temperature
and duration determined in the optimization
design. Replication of nanosilver synthesis was
done six times (Massake et al., 2015; Dewi et al,,
2019). Next, nanosilver purification was done, in
which the sonicated solution was centrifuged at
2000 rpm for 10 minutes to remove any
impurities. Then, to obtain a nanosilver solution,
the first purified supernatant was centrifuged
again at 11,000 rpm for 15 minutes. The results
of the second centrifugation were used for the
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characterization of the nanosilver (Dewi et al.,
2019).

Nanosilver Characterization
Spectrophotometer)

The characterization of the synthesized and
purified nanosilver was analyzed using a double
beam UV-Vis spectrophotometer. The formation
of nanosilver is characterized by the presence of
an absorption peak at a wavelength of 400-450
nm. The blank used was aquabidest (Dewi et al.,
2019).

(UV-Vis

Determination of % Transmittance value

Determination of the transmittance value
was done by dissolving 100 uL of the synthesized
nanosilver solution into 5 mL of aquabidest, then
vortexed for 1 minute. Then, the absorbance was
measured at the maximum wavelength obtained
previously and the blank used was aquabidest
(Huda and Wahyuningsih, 2010).

Result Analysis

The results of the study were analyzed
using a two-way ANOVA statistical test using the
Minitab 19 application with a 95% confidence
level (CI) to see the effect value of the factors and
their interaction with the response and p-value.
Followed by looking for contour plots of each
factor against the dependent variable to
determine the optimal point of the combination
of temperature and duration of sonication using
DOE (experimental design).

RESULTS AND DISCUSSION
Results of Determination of Binahong Leaves
(Anredera cordifolia (Ten.) Steenis)

The binahong plant was determined at the
Department of Pharmaceutical Biology, Faculty
of Pharmacy, Universitas Gadjah Mada,
Yogyakarta with No. 15.20.9/UN1/FFA/BF/PT/
2021. The determination results obtained
indicate that the binahong plant used in this
study corresponds to the plant in question,
namely binahong leaf (Anredera cordifolia (Ten.)
Steenis).

Binahong Leaf Infusion Extract

Binahong leaf extract was prepared using
the infusion method (Auw, 2020). The infusion
method was chosen because it is more affordable
and easier to use (Ainia, 2017). Binahong leaf
extract contains flavonoid active compounds that
are soluble in water, so the solvent used in the
binahong leaf extraction process is aquabidest
(Auw, 2020; Kemit, Widarta and Nocianitri,
2017). Aquabidest was chosen because it is polar

J. Pharm. Sci. Community, 2022, 19(2), 62-70
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so it can attract polar active flavonoid
compounds (Harsanti and Yasi, 2019).
Nanosilver and Purification
Process

In this study, the synthesis of nanosilver
was conducted bottom-up by the chemical
reduction method and top-down using
sonication method. The nanosilver synthesis
process occurs due to a chemical reduction
reaction, namely binahong leaf extract as a
bioreductor containing flavonoid compounds
that have a hydroxyl group so that they are able
to donate electrons to silver ions (Ag*) which
causes Ag* (oxide 1) to decrease to silver metal
Ag® (oxide 0) and produce nanosilver (Ag) Then,
there is nucleation of Ag® and growth into silver
nanoparticles (nanosilver) (Fajaroh, 2018;
Kurniawati, 2018).

The formation of nanosilver is indicated by
a change in the color of the solution from light
yellow to yellow-brown to reddish-brown (Dewi,

Synthesis

et al, 2019; Irwan, Zakir and Budi, 2016). Color
changes occur due to the influence of reducing
agents or bioreductors used and due to the
excitation of surface plasmon vibrations on
nanosilver or the so-called surface plasmon
resonance (SPR) phenomenon of nanosilver
(Irwan et al, 2016; Rahmayani, Zulhadjri and
Arief, 2019; Cahyani, 2020). Surface plasmon
resonance is a collection of oscillations to the
conduction of electrons that occur on the surface
plasmon of silver nanoparticles (Irwan et al,
2016).

Synthesis  of nanosilver using a
bioreductant of binahong leaf extract produced a
yellow-brown nanosilver solution as shown in
Figure 1A. Then, the wavelength produced by the
nanosilver solution was in the range of 400 - 450
nm. In this study, nanosilver purification was
done by centrifugation twice, then the second
centrifuged solution (Figure 1B) was used for the
characteristics of nanosilver (Dewi et al., 2019).

Figure 1. Nanosilver yield 400-450 nm (yellow brown) (A), and second time centrifuged nanosilver solution (B).
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Figure 2. Main effect plot for % transmittance value (A) and interaction plot for % transmittance value (B).
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Table 2. Wavelength results and % transmittance after purification

Experiment Wavelength (nm) cv Transmittance (%) cv
F1 457.67 £2.56 0.56% 99.89% + 0.04 0.04%
Fa 413.33 £ 68.04 16.46% 99.67% + 0.48 0.48%
Fb 438.67 £21.74 4.96% 98.03% * 3.49 3.56%
Fab 437 £14.50 3.32% 92.05% * 2.13 2.32%
Table 3. Effect value on nanosilver wavelength and % transmittance responses
Term Wavelength %Transmittance
Effect Coef T-value  p-value Effect Coef T-value p-value
Constant 436.67 53.56 0.000 97.412 210.68 0.000
Temperature -23.00 -11.50 -1.41 0.174 -3.095 -1.548 -3.35 0.003
Duration 2.33 1.17 0.14 0.888 -4.728 -2.364 -5.11 0.000
Temp*Duration 21.33 10.67 1.31 0.206 -2.880 -1.440 -3.11 0.005

Results Characteristics of Nanosilver

The characteristics of nanosilver were
examined using a UV-Vis spectrophotometer to
determine the presence of nanosilver in solution
at the optimum absorption and wavelength of
nanosilver formation (Rahmayani et al, 2019;
Palupi and Suparno, 2020). If an absorption peak
is produced at a wavelength of 400-450 using a
UV-Vis spectrophotometer, it indicates that the
nanosilver formed has a particle size of 1-100
nm. The characteristics of the nanosilver can
then be determined by measuring the %
transmittance value of the nanosilver formed.
The % transmittance value close to 100%
indicates clear and transparent dispersions with
particle sizes reaching nanometers (Huda and
Wahyuningsih, 2010).

In this study, each treatment of nanosilver
synthesis was replicated six times. The following
are the results of the average wavelength and %
transmittance value from the optimization
results of nanosilver synthesis after purification.

In this study, wavelength measurements
were made for the negative control used, namely
silver nitrate solution and binahong leaf extract
which had been treated with sonication at 80°C
for 15 minutes. The results of the wavelength of
silver nitrate solution, which are at 260 nm and
289 nm and the wavelength of the binahong leaf
extract, which is in the range of 217-282 nm
which is not the optimum nanosilver wavelength
because it is below 400 nm. Based on the Table 2,
it can be seen that in the treatment of Fa, Fb, and
Fab the wavelengths produced meet the
optimum nanosilver wavelength range, which is
400-450 nm (Jannah and Amira, 2020). In the F1
treatment, the resulting wavelength did not meet
the nanosilver wavelength range. This finding
shows that the stability of nanosilver is still low
because there has been an aggregation or
agglomeration event (Masakke and Rasyid, 2015;
Jalestri and Taufikrohmah, 2016).
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Then it can be seen that in the F1, Fa, Fb,
and Fab treatments, the nanosilver %
transmittance results that meet the nanosilver %
transmittance target are in the range of 91%-
99% (Johannes, 2021). The % transmittance
results indicate that the size of the nanosilver
particles formed is getting smaller. If the CV value
is < 10%, it can be said that the results of the data
in the study have high precision for each
replication  (Johannes, 2021). The %
transmittance values in the F1, Fa, Fb, and Fab
treatments obtained CV values < 10%, so it can
be said that the data obtained had high precision.

In this study, the response seen is the
wavelength (nm) and the transmittance value of
each treatment in the optimization design. Then
the response was analyzed using a two-way
ANOVA statistical test. Based on the results of the
analysis in this study, the effect value was
obtained to determine the factors and
interactions that would have the most dominant
influence on the wavelength response and the
nanosilver % transmittance value (Tantri,
Widiharih and Wuryandari, 2015). The effect
values of each factor, namely the sonication
temperature and duration of sonication and their
interactions with each response are shown in
Table 3.

The factors and interactions in the
optimization design used are not significant to
the nanosilver wavelength response, so the effect
values obtained cannot be used to determine the
factors and interactions that will have the most
dominant influence on the wavelength response.
In the % transmittance response, the
optimization design factors and interactions
used are significant on the nanosilver %
transmittance response, so it can be said that the
effect values obtained can be used to determine
the factors and interactions that will have the
most dominant influence on the % transmittance
response. The sonication duration factor is a
factor that has the most dominant influence on
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the response of the transmittance value because
it has an effect value of -4.728, but the result is
negative which indicates that the sonication
duration factor can reduce the response of the
nanosilver % transmittance value produced so
that the transmittance value will shift down from
the expected value of % nanosilver
transmittance, which is in the range 0f 91%-99%.

In the wavelength response, plots of the
main effects and interactions in this study could
not be made, because the p-value of the effect of
factors and their interactions on the wavelength
response was not significant. The main effect plot
for % transmittance (Figure 2A) shows that the
temperature and sonication duration lines are
tilted to the left so that they are negative, which
means that the temperature and duration of
sonication will have an effect on the decrease in
the % transmittance value of nanosilver. Then
the factor interaction plot for the %
transmittance value (Figure 2B) shows that the
lines of the two factors do not intersect each
other in the range of factor values used so that
the interaction of sonication temperature and
sonication duration does not give a strong effect
value to influence the response of the nanosilver
% transmittance value.

The optimization design model has areal or
significant effect if it has a p-value <0.05
(Quintero-Quiroz et al.,, 2019). The p-value of the
model on the wavelength response obtained is
more than 0.05, which is 0.321, indicating that
the optimization design model used is not
significant for the nanosilver wavelength
response. Additionally, the p-value results of
sonication temperature, sonication duration and
interaction obtained p-value results that were
not significant. This can happen because the
wavelength response in all treatments is in the
optimum nanosilver wavelength range and the
difference is not significant, so it can be said that
the optimization design model in this study
cannot predict the nanosilver wavelength
response (Parera, 2021). The regression
equation for the wavelength model is as follows:
Wavelength = 1403 - 12.97 Sonication
Temperature - 63.5 Sonication Duration + 0.853
Sonication Temperature x Sonication Duration
(1)

The results of the analysis of the %
transmittance response obtained that the p-value
of the model is less than 0.05, which is 0.000
which indicates that the optimization design
model used is significant to the nanosilver %
transmittance response, so it can be said that the
optimization design model in this study can
predict the % transmittance response. The
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regression equation for the % transmittance
value model is as follows: %transmittance = 24.4
+ 1,130 Sonication Temperature + 7.69
Sonication Duration - 0.1152 Sonication
Temperature x Sonication Duration (2)

Based on the results of the study, three
optimum treatments were selected in the
synthesis of nanosilver by sonication using a
bioreductant of binahong leaf extract, namely Fa
treatment with a sonication temperature of 80°C
for 10 minutes, Fb treatment with a sonication
temperature of 70°C for 15 minutes and Fab
treatment with a sonication temperature 80°C
for 15 minutes. Based on the results of the
optimization experiments done, the three
treatments had wavelengths and transmittance
values that matched the target range. The three
treatments were chosen because they were the
optimum sonication temperature and duration of
sonication in this study and also entered the
optimum point in the synthesis of nanosilver
with bioreductant of binahong leaf extract using
a 2x2 factorial design.

In this study, three optimum points were
selected with the aim of providing several
options for the formulator to be able to choose
the best composition of the nanosilver
formulation process according to the
considerations that are made.

CONCLUSIONS

Based on the results of the study, it can be
concluded that the sonication temperature and
the duration of sonication as well as their
interaction have an insignificant effect on the
nanosilver wavelength response. However, they
have a significant effect on the % transmittance
response of nanosilver produced with the most
dominant factor being the duration of sonication.
Three combinations of sonication temperature
and optimum sonication duration were found in
the synthesis of nanosilver using a bioreductant
of binahong leaf extract (Anredera cordifolia
(Ten.) Steenis) using the sonication method. The
optimum point was found in the synthesis of
nanosilver with the bioreductant of binahong leaf
extract (Anredera cordifolia (Ten.) Steenis) using
a 2x2 factorial design, namely at a sonication
temperature of 80°C for 10 minutes, a sonication
temperature of 70°C for 15 minutes and a
sonication temperature of 80°C for 15 minutes.
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