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1. Synthesis of Silver Nanoparticles 

Cysteamine-stabilized silver nanoparticles (CHSB1AgNPs) were synthesized using sodium borohydride (SB) as a 

reducing agent and cysteamine hydrochloride (CH) as a stabilizing agent [53]. For this purpose, 2.5 mL of 5 mM 

freshly prepared aqueous solution of SB was added dropwise to 200 mL of 2.5 mM aqueous solution of silver 

nitrate. After, 10 min of vigorous stirring at room temperature, 10 mL of 1.5 mM of freshly prepared aqueous 

solution of CH was added dropwise to the newly formed AgNPs. The mixing was continued for additional 60 min. 

Cysteamine-stabilized silver nanoparticles (CHSB2AgNPs) were prepared according to the procedure described above 

with some modifications. Briefly, 2.5 mL of 10 mM solution of SB prepared in MilliQ water of temperature equal to 

4 °C was introduced immediately to 160 mL of 2.5 mM solution of silver nitrate. Then, 5 mL of 1.42 mM aqueous 

solution of CH was introduced to the reaction mixture. The stirring was continued for next 60 min. 

Cysteine-stabilized silver nanoparticles (CYSBAgNPs) were prepared under anaerobic conditions and at ambient 

temperature [27]. For this reason, silver nitrate, SB and cysteine (CY) solutions were prepare using MilliQ water 

which was purged with argon. Maintaining anaerobic conditions, 12 mL of 10 mM SB was introduced into 160 mL 

of silver nitrate solution of concentration 2.8 mM which was stirred vigorously. Then, 6 mL of 1.45 mM cysteine 

solution was added to the silver nanoparticle suspension. The stirring under anaerobic conditions was carried out 

for 70 min. 

Lysine-stabilized silver nanoparticles (LYZSBAgNPs) were synthesized under ambient conditions using SB as a 

reducing agent and L-lysine (LYZ) as a stabilizing agent. At the beginning, 200 mL of 2.5 mM silver nitrate solution 

was mixed with 8 mL of 1.6 mM solution of LYZ. Then, 12 mL of 9.5 mM SB was added dropwise into the reaction 

mixture maintaining a dynamic stirring. It was established that the formation of LYZSBAgNPs was finished after 

40 min of stirring. 

Arginine-stabilized silver nanoparticles (ARGSBAgNPs) were synthesized under ambient conditions using SB as a 

reducing agent and L-arginine (ARG) as a stabilizing agent. For this purpose, 200 mL of 2.5 mM silver nitrate 

solution was mixed with 5 mL of 1.2 mM solution of ARG. Then, 15 mL of 7.5 mM SB was added dropwise into the 

reaction mixture maintaining a dynamic stirring. The mixing was continued for additional 40 min. 

Citrate-stabilized silver nanoparticles (TCSBAgNPs) were prepared according to the Lee and Meisel method [41] using 

SB as a reducing agent and trisodium citrate (TC) as a stabilizing agent. Briefly, 200 mL of 8 mM freshly prepared 

SB aqueous solution was mixed with 200 mL of 20 mM TC solution. Then, while stirring, the 100 mL of 1 mM silver 

nitrate solution was added dropwise into the reduction mixture for 20 min. The reaction was allowed to proceed, 

while being continually stirred, under ambient conditions for 90 min. 

Citrate-stabilized silver nanoparticles (TCAgNPs) were obtained according to the Turkevich method developed by 

some modifications [42]. Briefly, 90 mL of 1.18 mM silver nitrate solution was heated to 100 °C under a reflux 

condenser. Then, while stirring 4 mL of 29 mM TC solution was added rapidly to the boiled silver nitrate solution. 

The heating under stirring was continued for 60 min and then obtained suspension was cooled down to the room 

temperature in an ice bath. 

Citrate-stabilized silver nanoparticles (TCAAAgNPs) were obtained using L (+)-ascorbic acid (AA) as a reducing agent 

and TC as a stabilizing agent. For this purpose, 1 mM solution of silver nitrate, 3 mM of AA and 1 wt % of TC were 

prepared using MilliQ water water. Then,1 mL of AA solution was added dropwise to the mixture containing 80 

mL of silver nitrate solution, 20 μL of TC and 20 μL of 25 wt % ammonia solution placed on amagnetic stirrer. 

Stirring was continued for another 30 min when the color of the mixture changed to yellowish-gray. 

Gallic acid-stabilized silver nanoparticles (GAAgNPs) were prepared using gallic acid (GA) which plays a dual role of 

reducing and stabilizing agent of formed nanoparticles [55]. Thus, 10 mL of 1 mM aqueous solution of GA was 



mixed with 80 mL of 1 mM aqueous solutions of silver nitrate at room temperature. Then, 40 μL of 25 wt % ammonia 

solution was introduced to the mixture while stirring. The stirring was continued for another 40 minutes. 

(−)-epigallocatechin gallate-stabilized silver nanoparticles (EGCGAgNPs) were prepared in a similar manner as 

GAAgNPs. 10 mL of 1mM aqueous solution of EGCG was mixed with 150 mL of 1 mM aqueous solutions of silver 

nitrate at room temperature. Then, 30 μL of 25 wt % ammonia solution was introduced to the mixture while stirring. 

The stirring was continued for another 40 min. 

Tannic acid-stabilized silver nanoparticles (TAAgNPs) were prepared using tannic acid (TA) which plays a dual role 

of a reducing and stabilizing agent of formed nanoparticles [49]. In a nutshell, 40 mL of 0.5 mM aqueous solution 

of TA was introduced to 320 mL of 11 mM silver nitrate solution. After, the dynamic stirring 30 μL of 25 wt % 

ammonia solution was introduced to the obtained reaction mixture. The stirring was continued for another 30 min. 

Caffeine-stabilized silver nanoparticles (CFGAAgNPs) were prepared using GA as a reducing agent and caffeine (CF) 

as a stabilizing agent. For this purpose, 10 mL of 1 mM GA solution was mixed with 10 mL of 2.3 mM CF solution. 

Then, the reducing mixture was added to 150 mL of 1 mM silver nitrate solution. After, the dynamic stirring 40 μL 

of 25 wt % ammonia solution was introduced to the obtained reaction mixture. The stirring was maintained over 

further 30 min. 

Glucose-stabilized silver nanoparticles (GLAgNPs) were obtained according to the modified preparation method 

developed by Panáček et al. [57]. Thus, 20 mL of  5 mM aqueous solution of D-(+)-glucose (GL) was mixed with 200 

mL of 1.2 mM aqueous solutions of silver nitrate at room temperature. Then, 20 μL of 25 wt % ammonia solution 

was introduced to the mixture while stirring. The stirring was continued for a further 50 min. 

Hydroxylamine hydrochloride-stabilized silver nanoparticles (HHAgNPs) were synthesized according to the modified 

Leopold and Lendl [51] method using hydroxylamine hydrochloride (HH) as a reducing and stabilizing agent of 

nanoparticles. Briefly, 180 mL of 2 mM aqueous solution of HH was mixed with 500 μL of 1 mM sodium hydroxide. 

After, 2 min of the mixing, 15 mL of 12 mM silver nitrate solution was rapidly added to the reaction mixture. The 

stirring was continued for further 40 min. 

Sodium hexametaphosphate-stabilized silver nanoparticles (SHSHAgNPs) were prepared according to the patented 

procedure [58] described further in details by Barbasz and Oćwieja [33]. The formation of AgNPs is conducted at 

elevated temperature and under acidic conditions using sodium hypophosphite (SH) as a reducing agent and 

sodium hexametaphosphate (SH) as a stabilizing agent. For this purpose, 20 mL of aqueous solution of 0.4 M of 

sodium hypophosphite was mixed with 300 mL of 3 mM solution of sodium hexametaphosphate. Then, the pH of 

the reaction mixture was decreased to 2.9 using sulfuric acid. Afterwards, the solution was heated to 40 °C while 

stirring and 100 mL of 10 mM silver nitrate was added to the mixture. The reaction mixture was maintained under 

heating for further 90 min. 
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Figure S1. Typical TEM micrographs and size distributions obtained based on microscopic analysis presenting: (a) 

CHSBAgNPs1, (b) CHSBAgNPs2, (c) CYSBAgNPs, (d) LIZSBAgNPs, (e) ARGSBAgNPs, (f) TCSBAgNPs, (g) 

TCAgNPs, (h) TCAAAgNPs, (i) GAAgNPs, (j) EGCGAgNPs, (k) TAAgNPs, (l) CAFGAAgNPs, (m) GLAgNPs, (n) 

HHAgNPs, (o) SHSHAgNPs. 
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