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ABSTRACT

Sophora buds (Buds, flower buds of Styphnolobium japonicum (L.) Schott, Fabaceae) have
been listed in the Vietnamese Pharmacopoeia as the well-known medicinal material for
treatment of certain disorders such as hemorrhoids, hematemesis and hypertension.
Phytochemically, the two flavonoids, rutin and quercetin, are principal bioactive compounds
(concentration up to 20% wt/wt) with pharmacological effects on cardiovascular and central
nervous systems. This paper deals with the extraction, purification and a-glucosidase inhibition
in vitro and in silico of rutin and quercetin. Especially, rutin and quercetin relatively showed
certain inhibitory effects on a-glucosidase in vitro with the ICso values of 183.26 and 139.68
pug/ml and supported by molecular docking analysis, in which rutin and quercetin could play as
allosteric inhibitors with high binding affinity (-8.2 and -7.7 kcal/mol) from respective
hydrogen bonding interactions. It becomes evident that the sophora bud and its principal
compounds (rutin and quercetin) were beneficial for the type-2 diabetic management.

Keywords: Styphnolobium japonicum, sophora bud, flavonoid, rutin, quercetin, diabetes, a-
glucosidase.

CHE TAO PE TAN XA RAMAN TANG CUONG BE MAT S’ DUNG NANO VANG
KET HO'P CAU TRUC TINH THE QUANG T(U* OPAL

FABRICATION OF SURFACE-ENHANCED SCATTERING SUBSTRATE USING GOLD
NANOPARTICLES INCORPORATED OPAL PHOTONIC CRYSTALS
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TOM TAT

Béo cdo trinh bay mot phwong phdp don gian va chi phi thap ché tao dé tin xa Raman tang
cwong bé mit (SERS) trén co s& hat nano vang (Au-NP) két hop véi tinh thé quang tir SiOz opal.
Cac hat Au-NP c6 kich thuéc 28 nm duoc téng hop bang phwong phap khit citrate. Cac hat nano
Si02 don phéan tan dwoc tong hop theo phwong phap Stober. Tinh thé quang tir opal dwoc ché
tao thong qua phwong phép tw 1ap rap cac hat nano SiO2. Do tinh tuin hoan, ciu triic quang ti
c6 thé phan b6 hat Au-NP tao thanh dé SERS dong nhat. D& SERS dwoc thir nghiém véi phan tir
4-nitrobenzenethiol (4-NBT) dé kiém chirng. Cwong do tin hiéu Raman khéng chi dwoc ting
cwong tir Au-NP ma con dwoc tang thém bdi viing cAm quang (PBG) cua ciu tric quang tir. Do
1éch chuin ctia cwong do Raman khodng 5% cho thay cac dé SERS kha déng nhat va cé dé lap
lai tot.

Tir khoa: Tdn xa Raman tdng cwong bé mdt, SiOz opal, Tinh thé quang tit, Hat nano vang.
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ABSTRACT

This work presents a simple and low-cost method to fabricate surface-enhanced Raman
scattering (SERS) substrates based on gold nanoparticles (Au-NPs) incorporated into SiOz opal
photonic crystals. Au-NPs of 28 nm were synthesized by the citrate reduction method.
Monodisperse SiO2 nanoparticles were synthesized by the Stober method. Opal photonic
crystals were fabricated through the self-assembly processes of SiO2 nanoparticles. Due to the
periodicity, the photonic structure leads to the distribution of Au-NPs in homogeneous. The
SERS substrate was verificated by 4-nitrobenzenethiol (4-NBT) probe molecule. The Raman
intensity is not only enhanced from Au-NPs but also further enhanced by the photonic band gap
(PBG). The standard deviation of the Raman intensity is about 5%, indicating the SERS
substrates with high uniformity.

Keywords: Surface-enhanced Raman scattering, SiOz opal, photonic crystal, gold nanoparticles.

KHAM PHA CAC CHAT (*C CHE THU THE YEU TO TANG TRUONG
NOI MO MACH MAU 2 (VEGFR-2) BANG MO HINH MA HOA TU’ PONG
BIEN THE CAY LIEN KET KET HQ'P VO'1 TOI U'U HOA BAYES
VA PHUONG PHAP GRADIENT ASCENT
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TOM TAT

Trong qua trinh phat trién cac loai thudc diéu tri ung thw, thu thé yéu t6 ting trudng noi
mo mach mau 2 (VEGFR-2), thudc ho kinase tyrosine, ndi 1én nhw mot trong nhirng muc tiéu
quan trong. Viéc Cuc Quan ly Thwec phdm va Dwoc phdm Hoa Ky (FDA) lién tuc phé duyét cac loai
thudc diéu tri mé&i nhdm vao VEGFR-2 nhdn manh nhu ciu c4p thiét trong viéc phat hién ra cac
cdu tric phan tr c6 kha ning trc ché thu thé VEGFR-2. Nhin thiy tiém ning to 1én clda cac mo
hinh tao sinh, nghién ciru tip trung vao viéc khai pha khéng gian héa hoc nhadm tim ra cac phan
tlr nhé c6 kha ndng rc ché VEGFR-2. D€ dat dwoc muc tiéu nay, dé tai str dung mo hinh ma hoa
tw dong bién thé ciy lién két (junction tree variational autoencoder) két hop v&i hai phwong

129



FABRICATION OF SURFACE-ENHANCED SCATTERING SUBSTRATE USING
GOLD NANOPARTICLES INCORPORATED OPAL PHOTONIC CRYSTALS

Le Dac Tuyen

Department of Physics, Hanoi University of Mining and Geology, 18 Pho Vien, Hanol, Vietham
*Email: ledactuyen@humg.edu.vn

Experimental results
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