TOM TAT

Nghién ctru nay trinh bay viéc tong hop dung dich nano bac tir dich chiét 13 voi
Cleistocalyx operculatus. Dich chiét 14 voi thu dugc ¢ diéu kién chiét téi vu c6 ham
luong polyphenol tong sb 1 141,65 mgGAE/g 14 kho. Thiét ké theo phuong phap bén
mit dap ing str dung mé hinh cau trac c6 tim duoc sir dung dé toi uvu hoa cac diéu kién
thu dich chiét 14 vdi, két qua thu duoc gdm: Nong do Ethanol 44,86%, thé tich Ethanol
13 48,68 ml va thoi gian chiét siéu am 1a 68,46 phut.

Qua trinh tong hop hat nano bac di duogc tdi uvu héa bang mo hinh Box-Behnken
v6i 5 yéu td va 2 ham muc tiéu. Két qua cho thiy cac diéu kién téng hop t6i vu gém:
noéng do AgNO:s 1a 1,54 mM, ty 1é thé tich dung dich AgNO:s so véi dich chiét 1412 7,51,
thé tich dich chiét 14 1a 3,36 ml, nhiét do 1a 48,90°C va thoi gian 1a 50,96 phut. Dung
dich hat nano bac duoc téng hop tir dung dich tién chat AgNOs dudi cac diéu kién toi
uy, st dung dich chiét ethanol-nuéc tir 14 v6i lam chat khtr. Sy hinh thanh cua hat nano
bac dugc quan sat bang kinh hién vi dién tir quét phat xa truong (FE-SEM), do kich
thudce hat, chi s6 phan tan ciing nhu phd hip thu UV-Vis. Két qua phan tich cho thay cac
hat nano bac téng hop dugc c6 kich thudc khoang 20—70 nm, véi dinh hép thu UV-Vis
tai 445 nm. Ngoai ra, cac hat nano bac nay thé hién kha nang uc ché vi khuan
Staphylococcus aureus va Pseudomonas aeruginosa, v6i dudng kinh ving (e ché lan
luot 12 12,33 + 0,56 mm va 16,33 + 0,56 mm. Két qua nghién ctru cho thiy tiém ning

g dung cta cong nghé nano xanh trong diéu tri cdc bénh nhiém khuan.



ABSTRACT

This study presents the synthesis of silver nanoparticle (AgNP) solution from the
leaf extract of Cleistocalyx operculatus. The leaf extract, obtained under optimal
extraction conditions, contained a total polyphenol content of 141,65 mgGAE/g dried
leaf. The extraction conditions were optimized using a response surface methodology
based on a central composite design, resulting in the following parameters: ethanol
concentration of 44.86%, ethanol volume of 48.68 ml, and ultrasound extraction time of

68.46 minutes.

The silver nanoparticle synthesis process was further optimized using the Box-
Behnken design with five factors and two objective functions. The optimal synthesis
conditions were found to be: AgNOs concentration of 1.54 mM, a volume ratio of
AgNO:s solution to leaf extract of 7.51, a leaf extract volume of 3.36 ml, a temperature
of 48.90°C, and a reaction time of 50.96 minutes. The silver nanoparticle solution was
synthesized from an AgNOs precursor under these optimized conditions, using an
ethanol-water extract of C. operculatus leaves as the reducing agent. The formation of
silver nanoparticles was confirmed by field emission scanning electron microscopy (FE-
SEM), particle size measurement, polydispersity index evaluation, and UV-Vis
absorption spectroscopy. The analysis revealed that the synthesized AgNPs had a size
range of approximately 20-70 nm, with a UV-Vis absorption peak at 445 nm.
Additionally, these nanoparticles exhibited antibacterial activity against Staphylococcus
aureus and Pseudomonas aeruginosa, with inhibition zone diameters of 12.33 + 0.56
mm and 16.33 = 0.56 mm, respectively. The results highlight the potential of green

nanotechnology in the treatment of bacterial infections.



