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TOM TAT

Qua trinh tdng hop nano Ag (AgNPs) tir chiét xuat thuc vat 1a rat quan trong vi day
la phuong phéap than thién véi moi treong va tiét kiém chi phi. Trong nghién ctu
nay, chting t6i tdng hop nano Ag bang dich chiét 14 cheé (Camellia Sinensis). Khao
sat mot s6 yéu t6 anh huong dén tinh chat vat ly cia AgNPs tdng hop thong qua cac
ky thuat phan tich quang phd UV-vis, phan tich kinh hién vi dién t truyén qua
TEM, phan tich nhiéu xa tia X, phd hong ngoai bién ddi Fourier. Két qua cho thay
AgNPs ché tao duoc & dang don pha, tinh thé AgNPs hinh cau véi cdu trac lap
phuong tam mat c6 kich thwdce tinh thé trung binh khoang 12,5 nm.

T khoa: Cong nghé nano, AgNPs, dich chiét 1a che (Camellia Sinensis), khang

khuéan.

1. MO PAU

Nudc ta c6 ngudn nguyén liéu che rdt phong phti. O mién Béc, tuy khi hau khic
nghiét, ddt dai kém mau m& nhung mdi ndm cho mot san lwong che rat cao. Tt 1au, tac
dung cta viéc udng che ddéi voi stec khoé con nguoi da duoc lam rd. Thanh phan héa
hoc ctia nguyén liéu che bao gdm tannin, caffeine, proteine, tinh dau, men, sic o, pectin,
vitamine, chat khoang, axit httu co... trong d6 tannin, caffeine, séc t6, dau thom, pectin
la nhitng thanh phan quan trong quyét dinh mau sac, hwong vi ctia san pham [1]. Tannin
1a tén chung d& chi hon hop, cc chat polyphenol ma catechin 1a thanh phan chu yéu.
Nhiéu nghién cttu da chi ra rang, nwdc chiét polyphenol tit che cé tac dung t6t ddi voi
bénh ung thu, bénh tim mach, bénh cao huyét ap, bénh duong rudt, bénh rang va cd tac
dung lam cham qua trinh 130 hog, tang tudi tho [2]. Trong che xanh catechin va cac
gallate ctia chung, cac hop chat phenol tong sd duoc xem la cac chi s6 danh gia chat
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lwong [3, 4] va gia tri ctia che [5, 6]. Nhitng nghién cttu hda hoc va cau tric cho biét rang
cac catechin va cac hop chat gallate ctia chiing hap phu quang pho ti ngoai trong vung
budc song tir 266 dén 280 nm. Céc chat catechin c6 tinh khtr manh nén dé dang bi 6xy
hoéa boi dung dich KMnOs trong moi treong axit va boi dung dich I trong moi treong
kiém, chtiing c6 thé tu 6xy hoa trong khong khi am. Dudi tac dung ctia cac men
peroxydase hoac ¢ nhiét d6 cao, cac catechin bi 6xy hda va ti€p dén cac san pham oxy
hoéa thit cdp lai gay ra hang loat cac chuyén hda hdéa hoc ctia cac hoat chét c6 trong 14 che,
g6p phén tao ra mui thom dic trong cho céc loai che. O nudc ta, nhin chung viéc nghién
cttu vé tng dung cac thanh phan sinh hoa che, dac biét 1a ing dung viéc tach chiét ham
luwgng polyphenol, thanh phan catechin va tng dung ctia ching con it duoc quan tam,
cap nhat.

Cdng nghé nano, mot linh virc méi va hdp dan cta khoa hoc, cho phép nang cao
nghién cttu trong nhiéu linh vyc va kham pha cdng nghé nano c6 thé mo ra nhiéu hudng
tng dung trong linh viee cong nghé sinh hoc va nong nghiép. Mot trong s6 cac hat nano
than thién voi moéi treong va con nguwoi duoc ting dung rong rai hién nay la nano bac.
Cac hat nano bac c6 dién tich mat rat 16n, gia tang tiép xuc ctia chtiing véi vi khudn hodc
ndm va nang cao hiéu qua diét khuan va diét nam [7]. Nhiéu phuwong phap khac nhau
da st dung dé€ ché tao nano Ag dé la phwong phap nghién co hoc [8], ngung tu bay hoi
[9], nhiét phan [10], khtt héa hoc [11, 12], léng dong dién hoa[13] va vi nhti twong [14].
Tuy nhién, cac phuong phap trén thueong khé duoc ting dung san xuat & quy md loén
(can c6 nguodn laser cong suat 16n, 10 nung chiu dugc ap sudt va nhiét do cao, v.v.) gay 6
nhiém moi treong va kho kiém soat dwgce qua trinh (st dung cac chat khir hoa hoc doc
hai), hiéu sudt tao AgNPs thap va tdc d0 phan ting cham (st dung cac tac nhan sinh
hoc). Do d6 nghién cttu nay sé€ trinh bay qua trinh ché€ tao nano Ag tit dich chiét 1a che
la ngudn nguyén liéu tu nhién gia thanh ré, dé trién khai thuc tién trong cong nghiép va
khong gay 6 nhiém moi treong. Dong thoi tinh chat vat ly caa AgNPs dwoc danh gia
qua viéc khao sat anh hudng cta dich chiét la che. Day la phwong phap mdi tao co s
khoa hoc httu ich cho cac nha khoa hoc ting dung nguo6n la che mét cach hiéu qua nhat.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Quy trinh ché tao dich chiét 14 che

La che (Camellia sinensis) dwoc thu hai ttr cac vung qué cta tinh Thtra Thién Hué&
vao thang 4 nam 2024. L4 ché duoc rira ki bang mdy siéu am dé loai bo bui ban, tap chat
hitu co nhu thudc trir sau, phan bén (Hinh 1(a)). Cat nhé 1a cheé véi kich thuét 3 x 10 cm
(Hinh 1(b)). Can 20 g la che twoi cho vao cdc thuy tinh 1000 mL va dun sdi trén bép dién
trong khoang 10 phut (Hinh 1(c)), loc qua gidy loc Whatman s6 1 thu duoc dich chiét 1a
che (Hinh 1(d)). Bao quan dich chiét la che ¢ nhiét d6 4 -5° C dé tong hop AgNPs (Hinh
1(e)).
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2.2. Quy trinh ché tao AgNPs

(h) Dung dich  (g) Siéu am (f) AgNO;  (e) Dich chiét
nano bac

Hinh 1: Quy trinh tong hop AgNPs tit dich chiét la che twoi

Qua trinh tong hop hat nano bac dwgc tién hanh tiép theo véi viéc st dung dich
chiét 1a che twoi ¢ trén chuyén vao c6c cé mo 1 L ¢6 chiva 100 mL dung dich bac nitrat
(AgNOs) 0,02 M (Hinh 1(f)). Tiép tuc khudy tron hon hop bang séng siéu am 6 nhiét &6
phong trong 2 phut (Hinh 1(g)). Ion Ag* duoc khit thanh hat nano Age bang chiét xuat
la che Camellia Sinensis. Tiép theo qua trinh khtr la sy thay d6i mau ngay 1ap tirc tir mau
vang nhat sang mau nau do ctua ddc trung cho dung dich nano bac (Hinh 1(h)).

Trong qua trinh ché tao néng d6 dich chiét 14 che, thoi gian siéu dm c6 anh huong
dén tinh chat caia AgNPs tao thanh. Do d6 chung t6i tién hanh khao sat cac yéu to trén
dé thu dwoc AgNPs c6 cac tinh chat vat ly t6i wu. Dung dich AgNPs duoc danh gia mot
s0 tinh chat vat ly bao gom: phan tich quang phd UV-VIS str dung d¢€ t6i wu hod cac diéu
kién phan ting gom ham luong dich chiét, thoi gian phan tng. Phwong phép FTIR 1a ky
thuat quan trong dugc stt dung dé€ danh gia sy tham gia cia thanh phan hod hoc trong
dich chiét 1a che vao qua trinh khtr hoa Ag* thanh Ag®, phuong phap phan tich hinh thai
hoc TEM trén may JEM 1010-JEOL d€ quan sat duoc hinh thai hoc cua vat liéu AgNPs,
phueong phap phan tich cdu triic XRD d€ danh gid muitc d6 tinh thé hda cling nhu cau
trac pha ctia cac hat AgNPs .
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3. KET QUA VA THAO LUAN
3.1. Anh hudng ctia nong d6 dich chiét 14 ché dén phé hap thu cia AgNPs
Thanh phan dich chiét 14 che qua cac bai phoi liéu ché tao AgNPs duoc thé hién

0 Bang 1
Bang 1. Thanh phan dich chiét la che qua cac bai ph6i liéu ché tao AgNPs.
STT | Dich chiét 14 ché PVA 2% AgNOs (0,02M)
1 5mL 20 mL 100 mL
2 10 mL 20 mL 100 mL
3 15 mL 20 mL 100 mL
4 20 mL 20 mL 100 mL

AgNPs duoc hinh thanh khi hdn hop phdi liéu chuyén tir mau vang nhat sang
mau nau. Hop chat Phenolic trong 1a che ¢d vai tro khit ion Ag* thanh Ag®. Dung dich
chiét che xanh trong nwdc lam dung moéi la méi trieong sinh hoc t6t trong viéc hinh thanh
AgNPs. Theo tac gia Grand va cac cong su [15] pho hap thu cuc dai tai s6 séng (400 —
450) nm ddc trung cho dai cong hudng plasmon bé mat (SPR) ctia hat nano bac. Két qua
do pho UV-VIS tai s6 séng 300 — 700nm ctia cac mau AgNPs ché tao duoc thé hién trén
Hinh 2(a) cho thay: ceong d6 tin hiéu SPR xuat hién trong khoang budc song tir 429 dén
455 nm. Diéu nay chiing to6 AgNPs duwoc hinh thanh twong tu nhu bdo cao trong tai liéu
[16].
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Hinh 2. Ph UV-VIS cac mau AgNPs voéi cac nong do dich chiét khac nhau

Khi tang thé tich dich chiét 1a che tit 5 mL dén 15 mL trong hon hop phan ting,
kich thudc hat AgNPs hau nhu khong thay d6i Hinh 2(b), cuong d6 dinh hdp thu caa
AgNPs tao thanh tang manh khi thém 15 mL dich chiét 1a che. Diéu nay c6 thé giai thich
do khi nong do6 dich chiét ting ting thi qua trinh khtt hod dién ra nhanh, thuan loi va
cac hat nanno bac tao ra nhiéu. Tuy nhién, khi ham lwgng chiét xuat tra twoi vueot qua
15 mL, cuong d6 hap thu giam va dinh dich chuyén vé phia budc séng cao, cho thay
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kich thwdc hat tang 1én, teong tu nhu bao cdo ctia Khoi va cong sw [17]. Do do, 15 mL la
thé tich dich chiét 1a che t6i wu da dwgc lwa chon cho cac khao sat tiép theo.
3.2. Anh hudng ctia thoi gian siéu am dén dén phd hip thu ctia AgNPs

Chung toi gitt nguyén ty 1é thanh phan phdi liéu khi thém 15 mL dich chiét 14
che nhu trén dong thoi thay doi thoi gian siéu am 2 phut, 4 phat, 6 phat va 8 phut. Két
qué phan tich phd hap thu ctia cdc mau theo thoi gian siéu am Hinh 3 cho thay thoi gian
thich hop nhat dé€ tong hop AgNPs la khoang 4 phut vi lic d6 dinh hdp phu caa AgNPs
cao nhat tai budc séng 429 nm, hiéu sudt tong hop cua cac hat la 16n nhat va khong cé
san pham phu. Khi ting thoi gian siéu am 1én 6 phat, 8 phut kich thwdc hat tang lén,
nong dé6 AgNPs giam dan, dinh hap phu dich chuyén sang phai v6i budce song 449 nm.
biéu nay c6 thé giai thich do khi tang thoi gian siéu am, ap suat va nhiét do cuc bo duoc
tao ra day la yéu t3 chinh gitip qua trinh phan ting hiéu qua va nhanh hon dan dén cac
hat nanno bac tao ra nhiéu. Tuy nhién, thoi gian hoat dong cua séng siéu am qua cao va
qud trinh phan ¢ng dién ra nhanh, dan dén mot lwong nho ion bac dwgc chuyén déi
thanh oxit bac, do d6 hiéu qua hinh thanh bac kim loai bi giam dong thoi dinh hap thu

dich chuyén.
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Hinh 3. Phd UV-VIS cdc mau AgNPs véi thoi gian siéu am khac nhau

Do d6, diéu kién tdi wu dé tong hop AgNPs la sit dung 15 mL dich chiét 14 che
pha vao 100 mL dung dich AgNO:s 0,02M,, thoi gian siéu am 4 phut. AgNPs tong hop tir
dich chiét 14 che ¢ diéu kién tdi vu nay duoc sit dung dé danh gia cac tinh chat vat ly
ddc trung.

3.3. Két qua phan tich phd FTIR ctia dung dich AgNPs

Dé€ loai trir kha nang hinh thanh cdc nhom httu co tir cac phan ti sinh hoc con
sot lai, AgNPs thu duoc thuc hién ly tam va phéan tan lai trong binh chung cat hai lan.
Sau d¢ tién hanh phan tich pho FTIR, két qua phan tich dugc thé hién ¢ Hinh 4. Pho
FTIR cua AgNPs cho thdy xuat hién mot s6 dinh hdp thu 6 s6 song 3440 cm™, 1642 cm,
1093 cm™ va trong khoang 400-1000 cm™, diéu nay c6 nghia la c6 su hién dién mot s6
nhom chttc ¢ chita oxy [16, 18]. Cac phan ti sinh hoc nhu hgp chét flavonoid va
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terpenoid giau nhom -OH (R-OH) déng vai trd quan trong trong qud trinh tong hop
AgNPs d6 1a 1am chat 8n dinh ¢& AgNPs hinh thanh. Dinh 3440 cm! khéang dinh vai tro
cta nhom -OH, ¢ thé tir catechin, phenol, gallic acid [16, 18]. Nhém ancol dwgc xac dinh
boi su xuat hién ¢ dinh ¢d s6 song 1093 cm, biéu thi sw ¢6 mét cua lién két C-OH trong
cac phan ttr protein tir dich chiét. Pinh 1642 cm™ biéu thi dao dong kéo gian cua lién két
C-N trong nhém amin hoac hodc dao dong gian dai cua lién két R = O tit hop chat
Catechin, Gallic acid va Theanine. Sy hién dién cta cac phan tr sinh hoc trong dich chiét
14 che dong vai tro nhue mot tac nhan lam tang tinh on dinh cua cac hat AgNPs nho lién
két 7t duoc hinh thanh béi khoang tréng quy dao gitta nhom carbonyl véi bac. Dai pho
trong khoang s6 séng 400-1000 cm™ la dao dong kéo gian C-O thé hién sw c6 mat cac
phan tir tham gia khtt ion bac. Nhu vay su xuat hién cta cac dinh nay trong pho FT-IR
cua vat liéu AgNPs cho thdy vai tro kép ctia chiét xuat 1a che do la chat khir va chat on
dinh diéu nay phu hop véi cac cong trinh da cong bo [19-22].
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Hinh 4. K&t qua phan tich FTIR mau AgNPs
3.4. Két qua phan tich cdu tric va vi cdu triac cia AgNPs

Gian d6 nhiéu xa tia X cua AgNPs duoc thé hién ¢ Hinh 5 cho thay su xuét hién
cac dinh nhiéu xa dién hinh tai cac vi tri 20 1a 37,02°; 44,65°; 65,200 va 77,65° tuong tng
véi cac mit phang ctia 1ap phuong tam mat (FCC) 1a (111), (200), (220) va (311). Gian do
cling cho thdy khong cé su xuat hién dinh nao khac chiing to rang AgNPs hinh thanh
chi don pha [23].
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Hinh 5. K&t qua phan tich XRD mau AgNPs

D€ quan sat dugc hinh théi hoc cta vat liéu, AgNPs duoc khao sat qua anh hién
vi dién tit truyén qua TEM. Két qua phan tich anh TEM ctua AgNPs duoc thé hién ¢ Hinh
6 cho thdy cac hat AgNPs hinh thanh ¢ dang hinh cau véi kich thudc trung binh khoang
12,5 nm.

Hinh 6. Két qua phan tich TEM ctia mau AgNPs
3.5. Két qua phan tich kha niang khang khuin
Két qua danh gia kha khang khuan caa AgNPs ¢ cac nong dd khac nhau (10, 20,
30, 40 ppm) trén ba chung vi khuan Bulgaricus subtilis, Staphylococcus aureus va Escherichia

coli thé hién trén Hinh 7 va Bang 1.
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Hinh 7. Két qua phan tich kha nang khang khuan cia AgNPs v6i cac chung vi khuan

Bdng 1. Duong kinh vong khang khuan ¢ cac nong d6 AgNPs khac nhau d6i véi cac chung vi

khuan Bulgaricus subtilis, Staphylococcus aureus va Escherichia coli

Puong kinh vong khang khulen(mm)

Nong do AgNPs (ug/mL)

Bulgaricus subtilis | Staphylococcus aureus | Escherichia coli
10 12 16 22
20 13 20 24
30 16 24 26
40 20 25 28

Két qua hinh 7 cho thdy AgNPs c6 kha nang trc ché t6t sy phat trién ctia 3 chung
vi khuan Bulgaricus subtilis, Staphylococcus aureus va Escherichia coli. Mtrc d khang khuan
duoc thé hién qua kich thudc vong tron e ché. Bang 1 cho thdy nong do AgNPs anh
hudng rat 1on dén két qua kha nang khang khuan. Cu thé la khi tang nong do AgNPs,
duong kinh vong tron tie ché cang tang thé hién kha nidng khang khuan ctia AgNPs cang
t6t. O néng d6 40 ppm, AgNPs c6 kha ning khang khudn t8t nhat voi duwong kinh vong
tron e ché trén 3 chung vi khuan Bulgaricus subtilis, Staphylococcus aureus va Escherichia
coli Tan lwot 1a 20 mm, 25 mm, 28 mm.

4. KET LUAN

AgNPs dugc ché tao thanh cong bang phuong phap khtr sinh hoc stt dung dich
chiét 1a che (Camellia Sinensis). Diéu kién t6i wu ctua qua trinh tong hop la st dung 15
mL dich chiét 1a che trong 100 mL dung dich AgNOs 0,02V, thoi gian siéu am 4 phut.
AgNPs hinh thanh c6 cac tinh chat vat ky nhu: cu trac tinh thé lap phuong tam mat
dang don tinh thé€ véi kich thude hat khoang 12,5 nm. Cac hat nano Ag c6 kha nang
khang khudn trén 3 chung vi khuan Bulgaricus subtilis, Staphylococcus aureus va
Escherichia coli véi duwong kinh vong khang khuan twong tng 1a 20 mm, 25 mm, 28 mm
¢ nong d6 40 ppm. Quy trinh tong hop AgNPs tir dich chiét 14 che don gian, chi phi thap,
dé trién khai thuec tién san xuét.
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ABSTRACT

The synthesis of Ag nanoparticles (AgNPs) from plant extracts is critical because it
is environmentally friendly and cost-effective. In this study, we synthesized Ag
nanoparticles using tea leaf extract (Camellia Sinensis) as a reducing and stabilizing
agent. The concentration of tea leaf extract in AgNOs solution and the reaction time
affected the properties of AgNPs. The physical properties of AgNPs were
determined by UV-vis spectroscopy, transmission electron microscopy (TEM), X-ray
diffraction, and Fourier transform infrared spectroscopy (FTIR). The results showed
that AgNPs formed in a single phase, in the form of crystals, spherical with a face-
centered cubic structure with an average crystal size of about 12.5 nm. AgNPs were
good antibacterial on three bacterial strains: Bulgaricus subtilis, Staphylococcus aureus,

and Escherichia coli.

Keywords: Nano technology, AgNPs, Tea leaf extract (Camellia Sinensis),

Antibacterial.

106



TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, PH Hué
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Tap 27, 56 1C (2024)
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Nghién ciru ché’tao va khao sit mgt s¢ tinh chit vt ly cua dung dich nano bac ...

108



