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TOM TAT:

Nghién ctru téng hop hat nano bac (AgNPs) bang phwong phép tong hop xanh, sir dung dich chiét
tir 14 khé lam tac nhan khir va on dinh. Két qua khao sat cho thay, céc yéu t6 nhu ndng do AgNO;, ty 18
thé tich AgNO;/dich chiét, va ndng do AgNO3, thoi gian phan ting c6 danh hudng dang ké dén qua trinh
tao hat cling nhu dac diém cta hat nano. Két qua khao sat cho théy cac yéu t6 nhu ty lé thé tich AgNO5/
dich chiét 1a 5/5 (v/v), ndng do AgNO; 1a 1.25mM va thoi gian phan (g 60 phiit duge xé4c dinh la didu
kién t6i wu, cho phép téng hop AgNPs c6 kich thudc nhé trung binh 46.17 nm, hé s phéan bé kich
thude (PDI) 14 0.264 va do hap thu (Abs) trong phd UV - Vis dat 2.8414, chimg minh sy hinh thanh

AgNPs c6 tinh 6n dinh twong dbi cao.

Tirkhoa: dich chiét 14 khé, téng hop xanh, nano bac.

1. Pit véan dé

Nano bac (AgNPs) la vat liéu nano c6 hoat tinh
khéng khuan manh nho kha ning giai phong ion Ag*
va dién tich bé mit riéng 16n, qua dé ting cuong
twong tac sinh hoc va trc ché hiéu qua nhiéu ching vi
khuén gdy bénh. Tuy nhién, cac phuong phap téng
hop hoa hoc va vt 1y truyén thdng thudng sir dung
hoa chat doc hai, tiém an nguy co 6 nhiém mai truong
va han ché img dung trong y sinh.

Xu huong hién nay tdp trung vao cac phuong
phap tong hop xanh sir dung dich chiét thyc vét lam
tac nhan khtr va 6n dinh hat nano. La khé (Averrhoa
carambola L.) giau polyphenol, flavonoid va vitamin
C, ¢6 tiém ning tham gia qué trinh khir Ag* va tao hat
AgNPs bén vimg. Do d6, nghién ctru tong hop nano
bac tir dich chiét 14 khé co v nghia khoa hoc va thyuc

tién, gop phan phét trién vét liéu nano theo dinh
huéng bén viing.

2. P6i twong va phwong phap nghién ciru

2.1. Poi tuwong nghién ciru

Déi tuong nghién ctru 14 14 cay khé (4dverrhoa
carambola L.) thu hai tai ép An Thanh, xd An
Truong, tinh Vinh Long. Sau khi xtr [y so b s& dugc
st dung dé diéu ché dich chiét thuc vat lam chat khur
trong qua trinh tong hop hat nano bac (AgNPs) bang
phuong phap sinh hoc.

2.2. Tong hop AgNPs sir dung dich chiét ld cdy
khé lam tic nhan khii

Chuén bi dich chiét 14 khé: La khé tuoi (khoang 2
kg) dugc rira sach, siy & 60°C trong 6 gid dén kho
hoan toan, sau ¢ nghién min. Can chinh xac 2g bot 1a
cho vao 20 mL nudc cét trong éng Falcon va tién
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Hinh 1: Quy trinh téng hop nano bac tir
dich chiét Ia khé

Hinh 2: L& khé tuoi va I khé
khé da nghién min

Cho vao bng Falcon ciing i )
20 mL nudc cét Cho véao 6ng nghiém

thity tinh ¢6 ndp

|

Thue hién trong bé didu

nhiét & 80°C trong 30 phat

l bé didu nhiét

Phan (mg thye hién trong

Hdn hgp dung dich

l e AgNPs

Dich chiét —

hanh chiét & 80°C trong 30 phut. Dich chiét thu duoc,
dugc loc hai lan qua giéy loc Whatman No.1, sau do6
pha lodng ty 18 1:10 (v/v) bang nudc cat dé thu dung
dich chiét 10% st dung cho qua trinh tong hop tiép
theo. (Hinh 1, Hinh 2)

Quy trinh: Ban dau, 2gla khé kho dugce phéi tron
voi 20 mL nude cat trong dng Falcon, sau d6 gia
nhiét trong bé diéu nhiét & 80°C trong vong 30 phut
nhim trich ly cac hop chét hoat tinh sinh hoc nhu
flavonoid, polyphenol, tanin va acid hitu co. Sau qua
trinh chiét, dung dich duoc loc dé loai bo can thuc
vat, thu duoc dich chiét ¢6 kha nang khu va on dinh
trong qua trinh tao hat nano. Dich chiét thu duge tiép
tuc duoc phéi tron véi dung dich bac AgNO; ImM
theo ty 1& thé tich xac dinh trong éng nghiém thiy
tinh c6 nép. Hon hop phan Gmg dugc dit trong bé diéu
nhiét nham kiém soat nhiét do va tang hiéu suét khtr.

Trong nghién ciru ndy, tién hanh khao sat cac yéu
t6 phan tmg anh hudng dén kich thudc hat AgNPs tao
thanh. Qua trinh tong hop AgNPs tir dich chiét 14 khé
duoc khao sat theo 3 yéu t chinh gdm: thoi gian
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phén (mg, nong dd AgNO5 va ty 1é thé tich giita dung
dich AgNO; va dich chiét. O thi nghiém khao st thoi
gian, hon hop dich chiét va AgNO5 1 mM dugc phdi
trdn theo ty 1¢ 4/6 (v/v), u ¢ 80°C va theo doi trong
khoang 30-150 phit; mau duoc liy dinh ky 30 phat
dé phan tich phd UV-Vis nhim x4c dinh thoi gian t6i
vu. Trén co s6 d6, thi nghiém tiép theo danh gia anh
huéng cia nong 4o AgNO; (0,25-1,50 mM) trong
didu kién nhiét do 80°C va thoi gian tdi wu dd xac
dinh, théng qua phén tich phd hép thy dé Iya chon
néng do6 thich hop. Cubi cung, anh hudng cuia ty 1&
thé tich AgNO+/dich chiét (1/9 dén 9/1, v/v) duoc
khao sat trong diéu kién ti wu vé thoi gian va ndng
d6. Hiéu qua téng hop va didu kién t6i wu duge danh
gia dua trén dic trung phd UV-Vis va kich thudc hat
AgNPs thu duogc.

2.3. Phuwong phdp nghién curu

Phuong phép tong hop: Phan tng giita dung dich
AgNOj; va dich chiét 14 khé dugc thuc hién & diéu
kién nhiét do thuong, khong str dung hoa chét doc
hai, tuan theo huéng téng hop xanh.



HOA HOC - CONG NGHE THUC PHAM

Phuong phap phan tich: St dung cac phuong phap
phén tich phd nhu UV - Vis, do kich thudc hat DLS
dé xéac nhan sy hinh thanh AgNPs va khao sat hinh
thai bé mat bang phuong phap kinh hién vi dién tir
quét SEM.

3. Két qua va thao luin

3.1. Khdo sat anh huong cua thoi gian dén qud
trinh tong hop AgNPs

Két qua khao sat tai Hinh 3, Hinh 4, Hinh 5 cho
thay, khi thoi gian phan tng ting tir 30-150 phut,
dung dich chuyén tir vang nhat sang vang dam, phan
anh sy tang néng d6 hat nano bac (AgNPs) va cuong
do hép thu UV-Vis. Duya trén kich thudc hat, chi sd
PDI va dic tinh phd, thoi gian phan tmg t6i wu dugc
xac dinh la 60 phut véi kich thudce trung binh 51,2 nm
va PDI thip (0,278), cho thiy hé hat dong déu va 6n
dinh. Mac du ¢ 90 phut kich thudc hat nhd hon,

nhung PDI cao hon, ching t6 phan bd kém dong
nhit. Ngoai ra, phd UV-Vis tai 60 phut c6 cudng do
hap thy cao va rd nét hon, khang dinh day 1a diéu kién
t6i wru khi xét tong thé cac yéu to.

3.2. Khdio sdt anh hwong ciia nong dp AgNO; dén
qud trinh tong hop AgNPs

Két qua khao sat tai Hinh 6, Hinh 7 cho thy, khi
nong do AgNO; tang tur 0,25 dén 1,50 mM, mau
dung dich chuyén tir vang nhat sang vang dam, phan
anh sy gia ting luong AgNPs va do hip thy UV-Vis.
Nong d6 téi uvu duge xac dinh 13 1,25 mM, véi kich
thudc hat trung binh 49,56 nm, PDI thép (0,267) va
do hép thu cao, cho théy hé hat déng déu, 6n dinh va
mat d§ 16n. Du ¢ 1,00 mM kich thuéc nhd hon,
nhung PDI cao hon, chimg to phan bé kém dong
nhét. Vi viy, xét tong thé cac yéu td, 1,25 mM la didu
kién t&i uu cho téng hop AgNPs.

Hinh 3: Phé UV-Vis clia AgNPs tao thanh fuong ting véi cdc mée théi gian

dén qua trinh téng hop AgNPs

PHO UV - Vis - KHAO SAT THO1 GIAN
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Hinh 4: Kich thudc hat cua AgNPs tao thanh
tuong ting véi cac méc théi gian dén qua

trinh téng hop AgNPs
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3.3. Khdo sat danh hwong cua ty I¢ thé tich
giita AgNO; va dich chiét ld khé dén qud trinh tong
hop AgNPs

Két qua khao sat tai Hinh 8, Hinh 9 cho thdy, hiéu
qua téng hop AgNPs phu thudc vao sy can be‘“mg gilta
ion Ag' va chat khtr trong dich chiét 14 khé: cac ty 16
qué 1éch (1/9 hodc 9/1) cho hiéu suét thip, trong khi
céc ty 18 trung gian cho mau dam hon va hap thy UV-
Vis cao hon, chung to tao nhiéu hat hon. Ty 1¢ tdi wu
duogc xac dinh 1a 5/5 (v/v), véi kich thudce hat ~46,17
nm, PDI thap (0,264) va do hip thu cao, cho thiy hé
hat én dinh va déng déu. Du ty 16 4/6 cho kich thudc

$6 11/2026 335



TAP CHI CONG THUONG

30p 60p 90p 120p 150p

Hinh 5: Dung dich truéc va sau phén dng hinh thanh AgNPs é cac méce théi gian khac nhau

Hinh 6: Phé UV-Vis cua AgNPs tao thanh
tuong ung véi cac nong dé AgNO3

Hinh 7: Kich thuéc hat ctia AgNPs tao thanh
tuong dng véi cac nong dé AgNO3
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Hinh 8: Phé UV-Vis clia AgNPs tao thanh véi
cdc 1y 1é thé tich gida AgNO3 va dich chiét
Ia khé

Hinh 9: Kich thuéc hat cua AgNPs tao thanh
tuong ung véi cdac ty 1€ thé tich gida AgNO3 va
dich chiét Ia khé
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Hinh 10: Két qué do SEM clia méu AgNPs

nho hon, nhung kém 6n dinh hon, nén 5/5 dwoc chon
1 diéu kién t6i wu.

Tir 3 khao sat chinh bao gdm: thdi gian phan tmg,
nong do AgNO; vatylé phdi tron, didu kién tong hop
t6i uru cho AgNPs bang dich chiét 14 khé duoc xac
dinh 1a: thoi gian phan tmg 60 phut, ndng do AgNO;
1.25 mM va ty 1¢ thé tich AgNO+/dich chiét 1a 5/5
(v/v). Nhitng diéu kién nay tao tién dé cho qua trinh
téng hop AgNPs hiéu qua, dong thoi cho phép kiém
soat kich thudc hat & mirc nanomet véi tinh 6n dinh
keo tot.

3.4. Két qué do SEM

Anh SEM ctia AgNPs duoc quan sat & do phong
dai 90.000 1an (Hinh 10a) va 100.000 lan (Hinh 10b)
& thang do 500 nm. Qua dnh SEM c6 thé thay duoc su
hién dién ctia AgNPs hinh cau, phéan bb trén bé mat,
cac hat c6 xu hudng phan bé kha dong nhét, méc du,

TAI LIEU THAM KHAO:

van ¢6 hién tuong két tu. Kich thuge quan sat dugc
< 50 nm phu hop véi két qua do DLS va cac AgNPs
theo nhitng nghién ctru da dugc cong bo.

4. Két luan

Nghién ctru da budc dau thyc hién thanh cong qué
trinh tong hop hat nano bac (AgNPs) bang phuong
phép tong hop xanh, sir dung dich chiét tir 14 khé lam
tac nhan khir va 6n dinh. Két qua quan sat sy d6i mau
dic trung cung phd hap thy UV-Vis cho budc song
dac trung cua nano bac tir 300 - 700 nm va nhén théy
su hinh thanh cta cac hat nano bac. Qua trinh nay
dién ra thanh cong, 1a két qua ciia sy két hop giira cac
yéu t quan trong nhu thoi gian, ndng d6 va ty 16 phan
{mg. Phuong phap nay khong sir dung hoa chit doc
hai ma con than thién v6i moi trudng, nguyén liéu dé
tim va chi phi thap, pht hop véi dinh huéng phét trién
cong nghé xanh hién nay B
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ABSTRACT:

This study reports the green synthesis of silver nanoparticles (AgNPs) using starfruit leaf extracts as
both reducing and stabilizing agents. Key synthesis parameters, including AgNO; concentration,
AgNO;-to-extract volume ratio, and reaction time, were systematically investigated for their effects on
nanoparticle formation and physicochemical characteristics. The optimal conditions were determined
to be an AgNO5-to-extract ratio of 5:5 (v/v), an AgNO5 concentration of 1.25 mM, and a reaction time
of 60 min. Under these conditions, the synthesized AgNPs exhibited an average particle size of 46.17
nm, a polydispersity index (PDI) of 0.264, and a UV-Vis absorbance of 2.8414, indicating a relatively
narrow size distribution and good colloidal stability. These findings demonstrate the effectiveness of
starfruit leaf extracts in facilitating the eco-friendly synthesis of stable AgNPs with promising
physicochemical properties.

Keywords: extracts from starfruit leaves, green synthesis methods, silver nanoparticles.
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