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Table 1 - Results for each of the independent variables along with the results predicted by the
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Table 4 - p-values related to green synthesis of silver naneparticles (lin€éar, quadratic and interaction effects)
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Table 3 - Quadratic polynomial coefficients along with fitting coefficients for each dependent variable in the
synthesis of silver nanoparticles



(nm) 43 03106 pSleo 0y Wlydgil cdals ) V)
Average particle size (nm) (ppm) Coefficients
Concentration of silver
nanoparticles (ppm)
Y2 Y
. . lj
126.40 158.29 ()
Constants
5.90 2.67 Jobas yo ol 1
Br <) Gla.’>
-12.21 12.29 First-order effects
Linear
-3.38 -16.25 Brr P1v) P9 4> 40
-5.51 <16.18 Second-order
Ve FAR Lﬁ-?-ﬂ) . ‘ ~’~|
6.16 2.37 (Brr) (o ) e &1
Interaction
97.37% 98.90% R-square

(V) bty jollesl oyolo s sl blite ol 51 g pgd ¢ Jgl az 0 ol ol ) Bodel Cavds ol po il s

Ol o S | Coaty SY8lee 3 )b 5l g 0,8 sloul | aiisly o it sl yusie o LS leis 6’:.>|) 4

R2 U)L.C L M‘s oA.cT Cowdo C.’Ls.a )‘ UL_»_A.Ia‘ Lol “./.SL Cawd 4.».....4‘5 J.AM L by)..c slae! 9 L5>5)> LS""’

& Se25 5o Sl bs ) a4 S0 Ole ol iz e 8 arils

Cody Jo (sl a5 Cenl oals (515 Y Joaz 0 53 RE 4 bgype o le [YF VY] casls walss g

ﬁ‘ﬁ o A o).m u‘)dj.:l; o)\du‘ u-*i’t*-"s odale M‘g LSLQ’)"‘*"‘"’ 6‘1.55 0S¢y su»l.uo dde s_;)L..c U"‘ odw!

o 5 e Loyl o i ol Cendy Johe and o 5Lis a5 Cenl wal ey LAYITY 5 ZAAA L

Sdls wales



NS S5 g Fgo b yiolyly (2Ug0 R -¥-0

9, Sy loges WlElas g0 alaS e 3l po il 5 8 5 sl o3l g bl ol vy 5l e
Sloreog 4 aslsl )0 g Al pa,y Ao & goa o] b 0 el e sle e Joll a5 il

6&0&;)])} @ymepuu)BoM C‘w‘o)l,a.cswo)m&wéuw Sl agas o b
axgi b cbls wnalgs 185 ol adg Jeame clale alS L iol58l j00e 4 iiS) calizs (o 35 )31 ailSlos
bl e 4 el 5 canline g e bl alils g pian cdale jada T 0add F e a5 Dl 3eil Aol 4y
9o SISl yole sy o ol aid S ks po ansly SIS 5T nealisle e S Hlsie 4 pol> Gk o

Concentration

(ppm)

< 40

40 - 45

M 45 - 50
W 50 - 55
Hl 55 - 60
| > 60

Time (min)

5.0 7.5 10.0 12.5 15.0
Amount of Extract (mL)

9299550 (o2 &)l b e wl 8 ploj g g
Figure 1- Response surface of synthesized silver nanoparticles based on changes in the volume of mulberry
Jeaf extract and the synthesis process time with microwave heating
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Abstract:

Silver nanoparticles hold a special place in various branches of nanotechnology due to their high
antifungal efficacy and biological stability. The use of green methods, such as synthesis with plant
extracts and microwave heating, can simultaneously improve both the performance and
biocompatibility. Optimizing the production conditions leads to a balance between physical
characteristics and biological effects. In the present study, mulberry leaf extract was used as a
reducing agent for the green synthesis of silver nanoparticles. Using response surface methodology
(RSM) for experimental design, the synthesis process was optimized within an extract volume
range of 5 to 15 mL and a microwave heating duration of 1 to 5 minutes. The optimization results
indicated that an extract volume of 11.39 mL and a heating time of 8.6 minutes were the most
suitable conditions for the synthesis process. Under these optimal conditions, the highest
concentration and the smallest average nanoparticle size were achieved at 67.11 ppm and 66 nm,
respectively. Finally, evaluation of the nanoparticles synthesized under the optimal conditions
revealed antioxidant and antifungal activities of 52.31% and 74.17%, respectively.

Keywords: Antioxidant, Green synthesis, silver nanoparticles, Optimization, Antifungal
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