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Nghién ciru tong hop nano bac bang héa hoc xanh str
dung dich chiét vd qua mang cut (Garcinia mangostana L.)
irng dung khang khuan

Nguyén Tran Hwng Yén, Ninh Thi Nhw Ha va V6 Mong Tham’
"Trrong Pai hoc Quéc té Hong Bang

TOMTAT

Muc tiéu: Téng hop hat nano bac (AgNPs) béng phwrong phdp héa hoc xanh st dung dich chiét vé quad
mdng cut (Garcinia mangostana L.), ddnh gid tinh chét héa ly va kha ndng khdng khuén cda dung dich
AgNPs. Déi twgng va phuong phdp nghién ciru: Trong nghién ctru nay, AgNPs duoc téng hop béng
phwong phdp khir st dung cdc chét khir tw nhién trong dich chiét tir nguén phé phdm vé qué mdng cut.
Khé néng phén trng téng hop AgNPs cua dich chiét dugc ddnh gid bdng phé UV-Vis. Kich thudc va hinh
thdi ciia AgNPs duwoc ddnh gid bang phuwong phdp DLS. Cau tric héa hoc ctia AgNPs dwoc chitng minh
bdng phé EDX. Khd ndng khdng khudn dwoc ddnh gid bdng phwong phdp do vong khdng khudn. Két qué
nghién ctru: Téng hop thanh céng dung dich AGNPs tir dich chiét vd qud méng cut va muéi AGgNO3 véindng
délanluotla 2.5% va 0.2 M, thoi gian phdn ting 30 phat, nhiét dé phdn ting 95°C. Két qud DLS cho théy hat
AgNPs c6 kich thudc déng hoc khodng 49.0 nm va tuwong déi déng déu vdi dd da phdn tdn Pl = 0.324. Két
qud ph6 EDX dd chirng minh céu tric héa hoc ciia AGNPs. Dung dich AgNPs cé khé nding khdng khuén trén
dong Pseudomonas aeruginosa. Két ludn: Nghién ctru dé téng hop, ddnh gid tinh chdt hda ly, va khé ndng
khdng khudn cta dung dich AgNPs stz dung dich chiét tan dung tir nguén phé phdm vé qué méng cut nhdm

t*ng dung trong cdc sén phdm bédo vé strc khde.

Tirkhéa: Nano bac, vé mdng cut, Garcinia mangostana L., dich chiét, khdng khudn

1. DAT VAN DE

Vi khudn gram am 13 mét trong nhirng tac nhan
chinh gay nhiém trung bénh vién, gay ting ty & tl
vong va chi phi diéu tri [1, 2]. Trong s& cac vi khuan
gram am, Pseudomonas aeruginosa co lién quan
dén sy gia ting manh mé cla cac bénh nhu nhiém
trung huyét, viém phdi, nhiém trung dudng tiét
niéu va tiéu hda, dac biét [a nhiém trung co hoi &
bénh nhan ung thu [3, 4]. Trong khi do, viéc s
dung qud nhiéu va khdng hop Iy cic thubc khang
sinh c6 thé dan dén sy xuat hién cac dong vi khuan
khéng khang sinh gay khé khan cho qua trinh diéu
tri. Do d6, viéc tim ra mot phuong phap thay thé
khang sinh tiéu diét vi khudn Pseudomonas
aeruginosalavan dé cdp bachva canthiét.

Truwdc thuc trang nay, nano bac dugc xem la
phuong phap kha thi thay thé khang sinh tiéu diét
vi khuan vi kha nang gidi quyét hién tuong khang
thudc & vi khudn, déng thdi nano bac khéng doc
hai va an toan [5]. Bén canh d4, qua trinh bao ché
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nano bac don gian va s&r dung nguén nguyén liéu
than thién vai moi trwong nhu vé qua mang cut
(Garcinia mangostana, L.) [6]. V& qua mang cut
giau polyphenol, la chat khir quan trong gitup hinh
thanh nano bac. Pong thoi, vé quad mang cut con cd
tac dung chéng viém, chéng oxy hoda. Chinh vi vay,
deé tai “Nghién cru t6ng hop nano bac bang héa
hoc xanh st dung dich chiét vé qua mang cut
(Garcinia mangostana, L.) ng dung khang khuan”
duwoc thue hién nham tan dung ngudn tai nguyén
thién nhién phong phua va day tiém nang clta Viét
Nam, dongthoitao tién dé ma réng cho cac nghién
cru bao ché cadcsan phdm khang khuan.

2. PHUONG PHAP NGHIEN CUU VA VAT LIEU

NGHIEN CU'U

2.1.D6i twong nghién ciru

* P&i twong nghién ctru: hat nano bac téng hop tir
dung dich mudi bac va dich chiét vé qua mang cut.
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* Pja diém va thoi gian nghién clru: nghién ciru
duoc thuc hién tai phong thi nghiém Hdéa hoc-
Hdéa Duoc-Hdéa hiru co, Khoa Duwoc, Trwong Dai
hoc Quéc té Hong Bang tlr thang 10/2023 dén
thang 04/2024.

2.2. Phurong phap nghién ctru

Héa chét, thiét bj:

Nguyén liéu: qud mang cut (Garcinia mangostana
L., Clusiaceae) dwgc thu hai vao thang 06/2023 tai
Binh Duong, bdc 1dy phan vo qua, sdy kho, xay
nhuyén va ray qua rdy 0.5 mm. B3o quan bot vé
mang cut trong tui hat chan khong, nhiét d6 15°C,
trdnh anh sang tructiép.

Hda chat: bac nitrat (AgNO,) c6 d6 tinh khiét 99.8%.

Thiét bi: may quang phé UV-Vis Shimazdu V630, bép
khudy tir gia nhiét va cac dung cu thly tinh khac.

Chang vi khuan: Pseudomonas aeruginosa (ATCC
BAA-1744).

Phwong phdp chudn bj dich chiét

Can chinh xac 20 g b6t vé qua mang cut vao becher,
lam dm, thém 500 mL dung méi nudc khir ion,
chiét bang phwong phap dun néng cé ho trg siéu
am. Dich chiét dwoc loc qua gidy loc véi kich thuée
16 loc 0.45 um vao binh dinh mdc 500 mL va dinh
murc dén vach thu dugc dich chiét géc. Bdo quan
dich chiét & nhiét d6 8°C trong sudt qud trinh
nghién ctru.

Téng ho’p nano bac

Dich chiét dugcliéu va dung dich AgNO, (ty € 10:1)
duocchovao céc thuy tinh 100 mL, khudy trén bép
khudy tir gia nhiét véi tdc dd 500 vong/phut trong
cac khodng thoi gian khao sat. T6i wu hod qua trinh
téng hop nano bac thédng qua cac thi nghiém khao
sat: néng dd dich chiét duoc liéu, néng dd dung
dich bac nitrat, nhiét dd phan &ng va thoi gian
phan tng.

Ddnh gid tinh chét ciia nano bac

Tinh chat quang hoc cia nano bac dwgc danh gid
bang quang phd t&r ngoai-kha kién (Ultraviolet-
visible spectroscopy - UV-Vis). Kich thuécva hinh
thai cla nano bac duwgc danh giad bang phuwong
phap tan xa anh sang déng hoc (Dynamic light
scattering - DLS) va kinh hién vi dién t& truyén
gua (Transmission electron microscopy - TEM).
Thanh phan hdéa hoc cla nano bac dugc chirng
minh bang phé tan sdc ndng lwvgng tia X (Energy-
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dispersive X-ray spectroscopy - EDX).

Phwong phdp ddnh gid hoat tinh khdng khuén
Cac chung vi khuan dugc hoat hda trong méi
trwong TSAtrong 24 gio.

Lay 3 - 5 khém vi khuan cdy vao méi trwdng canh
thang dinh du@ng cho thir nghiém khang sinh tiéu
chuin 2, 4 &37°Ctrong 6 gid. S dung vi khuin nay
pha mét huyén troc vi khuan cé mat do vi khuan
vaokhoang5x 10°CFU/mL.

Chuan bj hdp thach chira vi khuan thir nghiém: Trai
dich vi sinh vat thir nghiém cé mat do dat 5x10°
CFU/mL trén bé mat hdp thach MHA (Mueller
Hinton Agar) c6 d6 day 4 mm, dé khé mat thach,
sau dé ducld cé dwong kinh 6 mm.

Nhé 100 pL dung dich nano bac vao 18 trén hop
thach, dat trong td lanh 2 gior dé dich tir cac giéng
khuéch tan ramoitrwong. Saudé d @37°Ctrong 14
- 18 gi®, quan sat vong khang khuan. Hoat tinh
khéng vi sinh vat dugc xac dinh dwa vao kich thudc
vong khang khuan.

3.KET QUA VATHAO LUAN

3.1.Khao sat diéu kién téng hop nano bac

Khdo sdt néng dé dich chiét

Diéu kién phan (rng ban dau dwoc cé dinh & nhiét
dd 80 °C, thoi gian 30 phut véindng d6 dich chiét
[An luot 1a 1.5%, 2.0%, 2.5%, 3.0%. Dich chiét
duwoc trén véi 2 mL AgNO, 0.2 M, hén hop duoc
khudy trén bép khudy tlr téc do 500 vong/phut.
K&t qud phé UV-vis cla cac mau nano bac tao
thanh duoc thé hién & Hinh 1. K&t qua phd UV-Vis
cho thay dinh hap thu cwc dai xuat hién tai cac vi
tritlr420-430 nm, nam trong vung ddc trung cla
nano bac twr 400 - 450 nm do hién twong cong
huwdng plasmon bé mat (Surface Plasmon
Resonance-SPR)[7-9].

Khi néng dé dich chiét tang tir 1.5 - 2.5% thi d6
hap thu tdng va buwdc séng cta dinh hap thu cuc
dai khéng thay d6i, chirng té sd lwgng cac hat
nano bac tao ra nhiéu hon [10]. Tuy nhién, khi
tdng ndong d6 dich chiét dén 3.0% thi d6 hap thu
gidm di va xuat hién mot s6 hat mau den, diéu
nay la do lwgng hat nano bac tao ra nhiéu va két
tu v&dinhau, hinh thanh cac hatco kich thuwéc ldn
honvatachrakhoidungdich. Tlrcackét quatrén,
néng dé dich chiét duocchon cho cacthinghiém
saula2.5%.
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Hinh 1. Ph& UV- Vis ctia mau nano bac tdng hop & cac ndng d6 dich chiét

Anh hwéng cia néng dé dung dich bac nitrat

Thi nghiém anh huwdng néng dd dung dich bac
nitrat duoc khao sat [an lvotla 0.1M, 0.2M, 0.3M,
0,4M. Trén 2 mL dung dich AgNO, v&i 20 mL dich
chiét ndng dd 2.5%, hon hop duoc khudy trén bép
khudy tir téc d6 500 vong/phut. K&t qua phé UV-
Vis clla cdc mau nano bac tao thanh thé hién &
Hinh 2. K&t qua ph6é UV-Vis cho thay dinh hap thu
cuc dai tai cac vj tri tir 420 - 430 nm, nam trong
vung dac trwng cda nano bac. Khi néng d6 dung
dich AgNO, tang tir 0.1M - 0.3M thi d6 hap thu

tang, dinh hap thu cuc dai khong thay déi do s6
lwvong cac hat nano bac tao ra nhiéu hon. Tuy
nhién, khi tdng néng d6 AgNO,dén 0.4M thi dung
dich xuat hién tda mau den. Mat khac trong qua
trinh bao quan, mau cé néng d6 AgNO,0.3M tr&
nén duc va xuat hién tda den. Piéu nay |a do khi
nong d6 nano bac qud cao dan dén hat nano bac
tao ra nhiéu va kha ndng két tu véi nhau cang cao,
hinh thanh cac hat kich thudc 16n tach ra khdi
dung dich. Vi vay, néng dd AgNO, dugc chon cho
cacthinghiémsaula0.2M.

Hinh 2. Ph& UV- Vis clla mau nano bac & cac nong do bac nitrat
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Anh hu'éng ciia nhiét dé

Khao sat anh hudng ctia nhiét dé 1én qua trinh hinh
thanh hat nano bac duoc tién hanh & cac nhiét d6
khdac nhau: 80°C, 90°C, 95°C. Tron 2 mL dung dich
AgNO, v6i 20 mL dich chiét, hdn hgp duoc khudy
trén bép khudy tir t6c d6 500 vong/phut trong thoi
gian 30 phut & cac nhiét d6 khao sat. K&t qua phd
UV - Vis clia cdc m3u nano bac tao thanh thé hién &

Hinh 3. K&t qua phan tich UV - Vis cho thay khi tdng
nhiét d6 phan &ng, cwong dé dinh hap thu ting,
déng thoi budec sédng hap thu cé sw dich chuyén dé
nhe, diéu nay 13 do khi nhiét d6 ting thi téc dé
phan ng ting, dan d&n ndng dd nano bac ting.
Tuy nhién, 95°C d3 gan nhiét do s6i cia hon hop
nén dwoc chon lam diéu kién cho cac thi nghiém
saumakhéngti€p tuctdng nhiét.

Hinh 3. Ph& UV- Vis cia mau nano bac & cac nhiét dé khac nhau

Anh hwéng caa thé'i gian phén ing

Khao sat anh huwdng clia thoi gian phan ing lén sy
hinh thanh nano bac dwoc ti€n hanh & cac khoang
th&i gian khac nhau 10, 20, 30 va 40 phat. Tron 2
mL dung dich AgNO, v&i 20 mL dich chiét, hén hop
duwoc khudy trén bép khudy tir téc d6 500
vong/phut & 95 °C trong cac khoang thoi gian khac
nhau. K&t qua phd UV - Vis clia cdc mau nano bac
tao thanh dwoc thé hién trong Hinh 4. Két qua phé

UV - Vis cho thay khi tang thoi gian phan ng tir 10
phut dén 30 phut thi d6 hap thu tdng va vi tri cac
dinh h&p thu cuc dai cé su dich chuyén dé nhe tir
418 nm dén 432 nm, & thdi gian 30 phat cho dinh
hap thu cwc dai, twong &ng véi lwong nano bac tao
ra nhiéu nhat. Khi tdng thoi gian phan &ng dén 40
phut thi dinh hap thu cyc dai thay déi khéng dang
k&. Do d6 30 phut dugc chon 13 thoi gian t8i wu dé
thwe hién phan (rng téng hop nano bac.

Hinh 4. Ph& UV- Vis clla mAau nano bac téng hop & cac khoang thoi gian khac nhau
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3.2.Panh gia tinh chat cia nano bac

Tinh chat hdaly cia dung dich nano bac dwgc dénh
gia trén mau nano bac téng hop & diéu kién thich
hop nhat d3 khao sat & phan trén: nong dé dung
dich AgNO,=0.2M, néng d6 dich chiét vd mang cut
2.5%, nhiét d6 phan &rng 95°C, thai gian phan &ng
30 phut.

Camaquan

T dung dich tac chat Ia AgNO, khong mau va dich
chiét vd mang cut cé mau vang nhat, san pham thu
duwoc 1a dung dich nano bac cé mau vang nau sam,
trong su6t. Cdm quan cla dung dich nano bac thu
duoc phu hop véi dung dich nano bac dang cau da
duocbdo cdotruwdcday [11].

Hinh 5. Cam quan dung dich nano bac
va cac tac chat AgNO, va dung dich

Hinh 6. Phan bé kich thwdc hat cia nano bac do bang DLS

Kich thwdrc hat

K&t qua DLS duoc thé hién trong Hinh 6, cho thay
hat nano bac téng hop dugc cé kich thudce trung
binh khodng 49 nm va tuong ddi déng déu véi do
daphantanPDI=0.324.

Anh TEM cho thay hat nano bac cé dang hinh cau,

do d6 cé kha nang hap thu birc xa trong viing 400 -
450 nm do hiéu &rng SPR, phu hop vdi tin hiéu hap
thu cuc dai trén phé UV-Vis (Hinh 7). T anh TEM
c6 thé thay hat nano bac cé kich thudc khoang 10 -
60 nm, két qua nay phu hop véi két qua do duoc
bang phuong phap DLS.

Hinh 7. Anh TEM cda hat nano bac téng hop bang dich chiét vd méng cut

Hong Bang International University Journal of Science
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Thanh phén héa hoc

K&t qua EDX cta hat nano bac dugcthé hiéntrong
Hinh 8. Cac nguyén tir cia mau khi gip chum
electron ban phé s& bi mat mot vai electron, céc
electron 1&p ngoai sé thé chd electron bj mat,
déng thoi gidi phong nang lwong dudi dang birc
xa tia X. Cac nguyén td khac nhau s& gidi phéng
birc xa cé nang lvgng dic trwng cho mdi nguyén
t8, do d6 dwa vao mirc ndng lugng cla birc xa gidi
phéng cé thé suy ra thanh phan nguyén té cua
mau. C6 thé thay trén phd EDX cé cac tin hiéu

manh chananobac&khodng2.5-3.5keV, datbiét
la tin hiéu tai 3 keV cla Ag. Bén canh tin hiéu cta
Ag, cac hop chat hitu co trong dich chiét hdp phu
trén bé mat hat nano baccling cé tin hiéutrén phé
EDX, vi du tin hiéu clia Ctai 0.3 keV, tin hiéu cta N
tai 0.4 keV, tin hiéu cdia O tai 0.5 keV. Dya vao phé
EDX cling cé thé tinh todn dwoc ti 1& nguyén té
trén bé mat cda hat, vi du nguyén td Ag chiém
33.71%, nguyén té C chiém 21.06%, nguyén té O
chiém 11.68%, nguyén t& N chiém 33.55% vé mat
khéiluong[8,12,13].

Hinh 8. K&t qua EDX clia hat nano bac téng hop bang dich chiét vé mang cut

3.3. Hoat tinh khang khuan

Hoat tinh khang khudn Pseudomonas aeruginosa
cta dung dich nano bac téng hop tir dich chiét vd
mang cut dugc thé hién trong Hinh 9. Puwdng kinh
vong khang khuan khi th&r nghiém véi 100 pL dung
dichnanobacla16.5 mm, khitang lwvgng dung dich
nano bac 1én 200 uL dudng kinh vong khang khuan
césutingnhedén17.3 mm.

Hinh 9. K&t qua khang khuan Pseudomonas
aeruginosa cta dung dich nano bac vdi thé tich
thdr nghiém khac nhau
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4.BAN LUAN

K&t qua phd UV - Vis clia dung dich nano bac cho
thay dinh hap thu cuc dai xuat hién tai cac vi tri tw
420-430nm, nam trong vung ddc trwng clia nano
bac tir 400 - 450 nm do hién tugng cong hudng
plasmon bé mat (Surface Plasmon Resonance -
SPR) [7-9]. Nano bac cho tin hiéu cong hudng
plasmon bé mat rdt manh, v&i budc séng cla birc
xa dugchapthuphuthubcratiédnvaotinhchatbé
mat cla hat nano nhu kich thuéc, hinh dang hat.
Nhiéu nghién ctru cho thay cdc hat nano bac dang
cau sé chicho 1 dinh hdp thu véi vi tri phu thudc
vao kich thudc hat, d6 rong dinh hap thu phu
thudc vao do da phan tan, va cuong do dinh phu
thudc vao néng dé hat nano trong dung dich.
Budc séng hap thu cyc dai trong ving 400 - 450
nm ching to hat nano bac cé dang cau, dwgccing
c6 bang két qua TEM va DLS [14]. K&t qud khao sat
céc diéu kién phan &rng téng hop nano bac cho
thdy cac diéu kién nhu néng dd AgNO,, ndng do
dich chiét, nhiét do, va thoi gian phan (rng déu
anh hudng dén ham lvgng nano bac téng hop
duwoc. Nhinchungviéctdngndng dé tdcchéat, ting
nhiét d6 va thoi gian phan ng c6 thé lam ting
lwgng nano bac thu dwoc, tuy nhién dén ngudng
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nhat dinh thiviéc giating cdc diéu kién nay co thé
gay két tu [15]. K&t qua phan tich EDX d3 ching
minh ban chat héa hoc clda hat nano bac, ngoaira
cac tin hiéu cla nguyén té C, N, O con cho biét sy
hdp phu clia cdc hgp chat hitu co trong dich chiét
|&én bé mat hat nano bac, giup bao vé hat khong bi
két tu [8, 12, 13]. Panh gid v& mat cdm quan cho
thay dung dich nano bac khéng xuét hién két tu
sau2tuanbdoquan&diéukiénthuong.

K&t qua thir nghiém kha nang khang khuin cho
thdy dung dich nano bac téng hop tir dich chiét vo
mang cut c6 khd ndng khang khudn Pseudomonas
aeruginosa véi duwong kinh vong khang khuén
tang khi tang lvong dung dich st dung, két qua
nay phU hop vdicaccéng b trudc day [10].

5.KETLUAN
Trong nghién clru nay, hat nano bac da dwgcténg

hop thanh cong tir dung dich AgNO, va dich chiét
vO mang cut vdi cac diéu kién da duoc khao sat
nhu: néng d6 dung dich AgNO, = 0,2M, néng dd
dich chiét vd mang cut 2.5%, nhiét dd phan rng
95 °C, thoi gian phan &ng 30 phut. Sy téng hop
thanh cong cda hat nano bac dd dwoc chirng
minh bang sw d6i mau cta dung dich phan tng,
sy xuat hién cda tin hiéu hap thu SPR tai budc
séng 420 - 450 nm trén phd UV-Vis. Anh TEM va
két qua DLS cho thay hat nano bac cé dang hinh
cau, twong ddi dong déu véi kich thuwdc trung
binh khoang 49 nm, d6 da phan tan PDI = 0.324.
Thanh phanhdahocclananobacda duwgcchirng
minh bang phd EDX v&i 33.71% khai lugng 1a Ag,
con lai 1a cdc nguyén té C, N, O. Dung dich nano
bac d3 duogc chirng minh c6 kha nang khang
khuan Pseudomonas aeruginosa v&i duwdng kinh
vongkhangkhuidn17.3 mm.
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Green synthesis of silver nanoparticles from extract of
waste-resourced mangosteen peel (Garcinia
mangostana L.) For antibacterial application

Nguyen Tran Hung Yen, Ninh Thi Nhu Ha and Vo Mong Tham

ABSTRACT

Objective: Synthesis of silver nanoparticles (AgNPs) by green chemistry using mangosteen peel extract
(Garcinia mangostana L.), then characterize physicochemical properties and evaluate antibiotics activity
of the AgNPs. Materials and method: In this study, AgNPs were synthesized by reductive reaction using
botanicals in the extract of waste-resourced mangosteen peels. The reaction efficiency was evaluated by
UV-Vis. The particle size of the AgNPs was measured by DLS. The chemical structure of AgNPs was
demonstrated by EDX. The antibacterial activity was evaluated by zone of inhibition test. Results: The
AgNPs were successfully synthesized from mangosteen peel extract and AgNO3 with the concentration of
2.5% and 0.2 M, respectively, stirring for 30 minutes, under temperature of 95 °C The DLS results show that
AgNPs have dynamic particle size of 49.0 nm with Pl = 0.324. The EDX results demonstrate the chemical
structure of AgNPs. The AgNPs have antibacterial activity when testing on Pseudomonas aeruginosa.
Conclusion: The AgNPs were synthesized via green chemistry using waste-resourced mangosteen peel
extract. The physicochemical properties and antibacterial activity of the AgNPs were evaluated for
antibiotic applications.
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