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Tém tit. Luc kh ctia dich chiét qua nhau da duoc danh gia béng phuong phap ferricyanide, phd hong
ngoai (FT-IR) va hoat tinh bat g&c tw do ABTS** d& ting dung tong hop xanh vang nano. Két qua cho
thdy mau dich chiét & néng d6 75 mg/mL (McFE75) dugc bao quan trong 2 ngay cho luc khi t6t nhat.
Carboxyl, amine va hydroxyl la nhitng nhém chtic chinh trong thanh phan ctia McFE75. Céc hat vang
nano da duoc tong hop béng cach st dung mau MCcFE75 nhv mét chat khtr theo ti 1& thé tich
MCcFE75/Au®* 1 mM la 1:10. Phuong phap pho UV-vis, TEM va SEM duoc st dung d€ theo ddi sy hinh
thanh va hinh thai ctia cac hat vang nano. Phuong phap thé Zeta duoc stt dung d€ danh gia do bén ctuia
hé keo. Két qua cho thay thoi gian 110 phat 1a phit hop d€ ché tao hé keo vang nano ¢ nhiét d6 phong.
Kich thwde hat thu duoc khoang 17 nm, thé Zeta = -14,2 mV. Hé keo vang nano thu duoc kha bén. Sau
2,5 thang luu gitt, kich thude hat va thé Zeta [an lwgt 1a 26 nm va -6,5 mV.
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Abstract. The reducing power of Morinda citrifolia L. Fruit Extract (McFE) for the green synthesis of
gold nanoparticles was evaluated by ferricyanide method, infrared spectroscopy (FT-IR) and ABTSe+
free radical scavenging activity. The results showed that the extract sample at the concentration of 75
mg/mL (McFE75) stored for 2 days gave the highest reducing power. FTIR spectroscopy indicated the
involvement of carboxyl, amine and hydroxyl groups in the the composition of McFE75. Gold
nanoparticles (AuNPs) were green synthesized using McFE75 as a reducing agent with a volume ratio
of McFE75/Au* 1 mM of 1:10. The UV-vis spectroscopy, TEM and SEM methods were used to monitor
the formation and morphology of AuNPs. The Zeta potential method was used to evaluate the stability
of the gold colloidal system. The results showed that the time of 110 minutes was suitable to fabricate
the gold nano colloidal system at room temperature. The size of obtained AuNPs was of about 17 nm,
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Zeta potential = -14.2 mV. The obtained nano gold colloidal system was quite stable. After 2.5 months
of storage, the size and Zeta potential of AuNPs were 26 nm and -6.5 mV, respectively.

Keywords: Gold nanoparticles, Morinda citrifolia L. Fruit Extract, Green synthesis

1 Mo dau

Vang nano la mét trong nhitng vat liéu
duoc quan tdm nghién cttu tuong d6i rong rai [1].
Dung dich keo vang nano thé hién tinh chét
quang hoc thong qua hién tuwong cong huong
plasmon (SPR) manh mé va c6 d6 on dinh twong
d6i cao. Vang nano c¢6 moét s cau trac nhu dang
thanh, day nano, dang cau, kim tw thap, ngi giac,
luc gidc... [1]. Co rat nhiéu cach dé€ tdng hop vang
nano nhw khtt héa hoc [2], phwong phap sinh hoc
[3], [4], hay phwong phap bay hoi vat 1y [5] ... Tuy
nhién, viéc tong hop vang nano theo phuong
phap vat ly va hoéa hoc thong thuong c6 mot s6
nhwoc diém nhu tiéu ton nang luong, diéu kién
tong hop phuc tap, st dung hda chit nguy
hiém... Do d6, viéc tdng hop vang nano béng tac
nhéan khtt c6 ngudn gdc tir thuc vat da thu hat rat
nhiéu sy quan tam nghién cttu do than thién véi
moi treong, tiét kiém chi phi va it chita hda chat
doc hai [1]. Mot sd loai thye vat nhu chudi [6],
chiim ngay [7], ré cAy nhau [8] ... da dwoc st dung
dé€ tong hop xanh cac hé keo vang nano. B9 6n
dinh ctia hé keo vang nano duoc diéu ché tir dich
chiét thuee vat 1a mot yéu td quan trong quyét dinh
dén kha nang tng dung cua loai vat liéu nay vao
cac Iinh vic nhe y sinh va xtc tac. Tuy nhién, cac
nghién cttu theo dinh hwdéng nay thuwong rat it dé

cap dén do6 on dinh cua cac hé keo vang nano.

Cay nhau (Morinda citrifolia L.) 1a mot loai
thuc vat bac cao kha phd bién ¢ Viét Nam, c6
nhiéu gi4 tri dinh duwdng va y sinh. Thanh phéan
chu yéu ctia qua nhau bao goém cac acid amine,
flavonoid va vitamine [9], rdt c6 tiém ndng lam
chat khtr cing nhu 6n dinh hé keo vang nano.
Gan day, xu hudng st dung dich chiét thuc vat dé
tong hop vang nano da thu hut duoc sy quan tam

cua cong dong nghién ctru [6], [7], [8], [9]. Tuy
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nhién, lwc khit hay hoat tinh chéng oxy hoéa cua

cac hé dich chiét thuong rét it dwgc dé cap.

Trong nghién cttu nay, kha nang khtr ctua
dich chiét qua nhau theo néng dd va thoi gian luu
gitt da duoc khao sat. Hé keo vang nano ciling
dugc tdng hop bang cach st dung dich chiét qua
nhau lam chat kh. Hinh thai, cdu tric, kich thwdc
cua hat, cing nhu d6 6n dinh ctia hé keo vang
nano va thoi gian tong hop cua vat liéu cing da

dwoc khao sat.

2 Thuc nghiém

2.1  Nguyén liéu va hoa chit

Qua nhau khé da qua x li dwgc cung cap
boi Cong ty TNHH Pau Tuw va Cong Nghé Huong
Nam, Tp. Viing Tau. KiFe(CN), CCLCOOH,
Na2HPOs, NaH:POs ¢ dang tinh khiét phan tich.
HAuCls.3H:0 la san pham cua Mecrk, Dtc.

2.2 Chuan bi dich chiét qua nhau

Can m gam bot qua nhau khé. Thém vao
bot 200 mL nudce cat 2 [an. Dung dich sau d6 dwoc
dun khudy lién tuc trén bép tir & 80 °C trong 5
pht. Loc dung dich, loai bo 16p nudce phia trén d€
thu dwgc dich chiét (McFE). D€ ngudi, bao quan
mau & nhiét do 4 °C va st dung trong mot tuan
[8]. Trong nghién cttu nay, bot nhau lan luot duoc
can ¢ cac khoi luong m = 5, 10, 15 va 20 g dé€ thu
duwoc McFE c6 nong d6 lan luot twong tng la 25,
50, 75, 100 mg/mL.

2.3 Do luc khit ctia dich chiét

Luwc khtt ctia cdc mau dich chiét c6 nong do
khac nhau duwoc x4c dinh theo phuong phap
ferricyanide [10]. 1 mL MCcFE duoc thém vao 2,5
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mL dém phosphate (200 mM, pH = 6,6), sau dé
thém 2,5 mL Potassium ferricyanide. Hon hop
nay dugc U trong 20 phat & 50 °C trong ndi cach
thay. Tiép theo, 2,5 mL Trichloroacetic acid 10%
duoc thém vao roi li tdm & toc do 3000 vong/phut
trong 10 phut. 2,5 mL dung dich 16p trén dwoc
tron véi 0,5 mL Ferric chloride 0,1% va 2,5 mL
nude cdt. Dung dich tao thanh dwgc do pho UV-
vis d€ danh gia luc khi.

Anh hueong ctia thoi gian bao quan dén luc
khtt ctia mau MCFE ciing duoc khio sat bang
phuong phap ferricyanide trong 5 ngay lién tiép
ddi v6i mau McFE c6 nong dd tng véi lwc kha
cao nhat d€ lua chon thoi gian phu hop cho viéc

tong hop vang nano.

24 Do hoat tinh bat goc ty do ABTS*+ ctia
dich chiét

Hoat tinh bit glc tu do cua cac mau McFE
duwoc do béng cach hoa tan 2,2’— azino — bis (3 —
ethylbenzothiazoline — 6 — sulphonic) (ABTS**) c6
nong d¢ 7,4 mM trong nudc. Dung 10 mL dung
dich ABTS**7,4 mM tron véi 10 mL dung dich
K25:0s 2,6 mM dé€ tao goc tw do ABTS**. Dung
dich ABTS** duwgc d€ yén trong bong ti qua dém
& nhiét do phong, sau d6 dugc pha loang bang
nwdc cat theo ti 1é 1:20 (v/v) d€ thu duoc do hap
thu trong khoang 1,0 + 0,1 & budc séng 734 nm.

Cac mau McFE ¢ nong dé khac nhau duoc
nghién cttu hoat tinh bat gdc tw do theo nong do.
Diing pipette 1dy 0,6 mL dung dich mau cho vao
curvet chita 1 mL dung dich ABTS** (mau d6i
ching st dung 0,6 mL nudc cat). Hiéu sudt (H%)
bat gdc tw do dugc tinh theo phuong trinh sau
[11]:

H (%) = ODA&;ODAS
AC

trong d6, ODac la d§ hdp thu quang ctia mau ddi
chiing (nudc cat va ABTS*+), ODas la d¢ hap thu
quang ctia mau khao sat (McFE va ABTS*).
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2.5 Toéng hgp va danh gia do bén cta vang

nano st dung McFE lam chat khe

Can 0,039 gam HAuCls.3H:20, thém vao 100
mL nudc cat 2 lan, thu dwoc dung dich Au3* 1
mM. 25 mL Au¥ 1mM dwogc thém 2,5 mL McFE,
khudy déu trong 10 phat ¢ nhiét do phong. Sau
d6 d€ yén 30 phut, su thay d6i mau sac ctia hon
hop phan tng sang mau do ruby la dau hiéu cho
thdy s hinh thanh cac hat vang nano (AuNPs).
Ngoai ra, su hinh thanh vang nano con c6 thé
kiém tra bang tin hiéu SPR trén phd UV-vis. Kich
thude va hinh thai cac hat vang nano sau do duoc
xac dinh bang phuong phép kinh hién vi dién ta
quét (SEM) va kinh hién vi dién t& truyén qua
(TEM) két hgp voi phan mém Image ] phién ban
1.45.

Cac mau vang nano duoc kiém tra d6 bén
bang cach do phS UV-vis theo thoi gian dén khi
khong con tin hiéu SPR. Ngoai ra, phwong phap
do thé Zeta ciing duoc st dung dé theo doi dién
tich bé mat ctia hat keo, mot thong s6 quan trong

cho viéc danh gia d¢ bén cua hé keo vang nano.

3  Két qua va thao luan

3.1 Diéu ché dich chiét

Dich chiét qua nhau duwgc diéu ché theo
quy trinh md ta ¢ muc 2.2. cho mau nau sam
(hinh 1). Nhitng mau McFE dugc ché tao theo cac
nong do 25, 50, 75 va 100 mg/mL Tan lwot duoc ki
hiéu 1a McFE25, McFE50, McFE75 va McFE100 dé
thudn tién cho cac nghién ctu ké tiép.
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Hinh 1. Mau sac va phd FT-IR ctia mau McFE75
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Phé FTIR cua mau McFE75 xuét hién mot
peak hdp thu cyc dai rat manh tai 3418 cm! tuong
tng cho dao dong hoa tri cia nhém — OH hay dao
dong hoa tri cia nhém — NH. Hai peak tiép theo
duoc quan sat thdy ¢ khoang 2934 cm-; 2892 cm!
tuong tng voi dao dong hoa tri C - H cua cac
alkyl va nhém aldehyde. Ngoai ra, con xudt hién
cac peak & sd song 1725 cm va 1621 cm! tuong
ung lan luot 1a dao dong hda tri cua cac nhom
- C =0 (amide) va dao ddng bién dang cia nhém
— NH [13]. Theo Krishnaiah va cac cong su, cac
nhom chtrc nay déc trung cho cac hgp chat thudc
ho flavonid, acid amine, vitamine.. c6 trong
thanh phéan dich chiét ctia qua nhau [11]. Cac
nhém chitc nay dé bi oxy hda va cé thé déng vai
tro nhu la chat khi trong phan tng khir ion Au3*
thanh Au. Ngoai ra, nhiing hop chéat hitu co nhu
flavonid, acid amine, vitamine... c6 con dong vai
tro nhw nhitng chat 6n dinh han ché qua trinh keo

tu cta cac hat vang nano [12].

3.2 Anh huéng ctia néng d6 dén luc khit ctia

MCcFE

C6 thé nhan thay trén hinh 2a, khi nong do
cac mau McFE tdng, mau nau cta dich chiét dam
dan. Cac amine va polyphenol dong vai tro chat
khtr trong dich chiét sé kht ion Fe?* trong phan ti
Potassium ferricyanide (Ks[Fe(CN)¢]) co6 mau vang
chanh thanh 0 dang Potassium
ferrocynide (K4[Fe(CN)s]). Khi thém FeCls c6 mau

vang nau va nudc cat vao hon hop, Fe¥* sé phan

ion Fe?

tng vdi ion ferrocynide tao thanh phtic Ferric
ferrocyanide (FesFe(CN)s]3) c6 mau xanh duwong,
phan &ng xay ra theo phwong trinh:

3 [Fe(CN)sJ¢-+4Fe> =  FesFe(CN)s]s

Ferrocynide ion Ferric ferrocyanide

Mau xanh dwong cang dam thi lic khtt ctia
mau dich chiét cang manh. Két qua do d6 hap thu
gitp dinh lwong kha ning khtr ctia cac mau
MCcFE. Phép do duwgc thuc hién ldp lai 5 lan, két
qua dugc thé hién 6 bang 1.
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Hinh 2. Cac mau McFE c6 nong d6 khac nhau truedc (a)
va sau khi thém dung dich FeCls (b)

Bang 1. D6 hap thu cua dung dich trong phép do luc
khtr ctia cdc mau McFE theo nong dd

Mau Do hap thu (x)

Xl

McFE25 1,669 1,681 1,658 1,695 1,693 1,679

MCcFE50 2,533 2476 2,545 2,441 2,296 2,458
McFE75 2,730 2,798 2,802 2,699 2573 2,720
MCcFE100 2,686 2,731 2,428 2,455 2,453 2,551

C6 thé nhan thdy tir bang 1, d6 hap thu cua
mau McFE75 (x5 = 2,720) cao hon so véi cic mau
con lai, ching to véi mau nay c6 luc khtr t6t nhat.
Phép phan tich phuong sai mot yéu td (One way
ANOVA) cho két qua Finn (106,133) >> Fira bang
(3,239). biéu nay chiing t6 nong do c6 anh hudng
dén luc khi ciia cdc mau McFE. Két qua tinh:

LSD = 0,013, Ax =| X75 — e |= 0,26 > LSD
va
AX =| X5 — Xuo |= 0,169 > LSD

cho thdy do hdp thu caa mau McFE75 1a khac biét
c6 y nghia so véi cdc mau McFE50 va McFE100.
Nhuw vay, kha nang khit cia McFE75 1a cao hon
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dang k€ so v6i cac mau con lai. Vi vay, mau nay

da duoc chon cho nhitng nghién ctru tiép theo.

33 Anh huéng thoi gian bio quin dén luc

kht ctia McFE75

D€ lwa chon thoi diém khtr t6t nhat cta
dich chiét cho viéc tong hop vang nano. Do hip
thu ctia mau McFE75 dugc theo dai lién tiép trong
4 ngay bao quan, mdi ngay duoc do 5 lan. Gid tri
trung binh ctua d hap thu theo thoi gian dwoc thé
hién trén hinh 3.
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Hinh 3. D6 hédp thu ctia McFE75 theo thoi gian

Hinh 3 cho thdy mau McFE75 sau 2 ngay
luu gitt cho luc khir 1a t6t nhat. Phép phan tich
phuong sai mot yéu t6 (one way ANOVA) cho két
qua Fiinh = 5,141 > Fuabang (2,866) chitng to phuong
sai gifta cac mau va phuong sai ndi bd mau khac
nhau c6 y nghia, hay c6 thé néi thoi gian luu git
dich chiét c6 anh hudong dén do hap thu, nghia la
anh hudng dén luc khir cua dich chiét. Két qua
tinh LSD = 0,009; AX =| Xtngay — Xangay |=0,113> LSD
VA AX=| Xangay — Xengay |=0,089>LSD chting t6 mAu
MCcFE75 sau 2 ngay luu gitt cho luc khir 16n hon
dang ké so v6i mau vira méi ché tao hay mau sau
3 ngay bao quan. Vi vay, mau sau 2 ngay ché tao
la thich hop cho viéc sit dung lam chat khix d€ ché

tao hé keo vang nano.
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3.4 Hoat tinh bit gdc tw do ABTS** ciia dich

chiét qua nhau

D¢ khang dinh mot [an nita kha nang khu
cua dich chiét theo néng do, phép do hoat tinh
chdng oxy héa thong qua phan tng bat géc tw do
da duoc st dung dé€ kiém ching. Hiéu suat bét
cac goc tw do cang cao thi mau dich chiét cd luc
khtr cang manh [11]. Hiéu suat bét goc tu do theo
thoi gian dwgc thé hién trén hinh 4. Hinh anh cho
thay hiéu suét bat gdc ABTS** theo thoi gian cta
MCcFE75 la cao nhat. Két qua nay phu hop voi két
qua thu duoc trong phép do luc khir. Diéu nay
mot [an nita chiing t6 McFE75 1a mau cho lwc khee
tot nhat, phu hop dé€ lwa chon cho tong hop
AuNPs.
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Hinh 4. Hiéu sut bt goc tu do ABTS** theo thoi gian
clia cdc mau McFE

3.5 Anh hudng thoi gian phan @ng dén qua

trinh hinh thanh vang nano

Su hinh thanh cac hat vang nano c6 thé
quan s&t duoc thong qua sy thay d6i mau sac cua
hé phan tng ciing nhu tin hiéu SPR thu duoc trén
phd UV-vis. Truéc phan tmg, mau McFE75 c6
mau nau sam (hinh 5a), dung dich Au®* cé mau
vang nhat (hinh 5b). Két qua quan sat phé UV-vis
ctia McFE75 va dung dich Au® ciing nhut hdn hop
phan tng ¢ thoi diém 20 phut déu khong thu
duoc tin hiéu hap thu trong khoang budc song tir
400-500 nm (hinh 5d). Sau 30 phut, hdn hop phan
tng chuyén sang mau dé ruby (hinh 5¢) dong thoi
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ph6 UV-vis da ghi nhan dwgc tin hiéu cyc dai hap
thu & budc séng A max = 544 nm. Day la tin hiéu
SPR ddc trung cta hé keo vang nano [1]. Hinh 5d
cting cho thdy sau 110 phut phan tGng thi tin hiéu
SPR gan nhu khong thay d6i. Day c6 thé la tin
hiéu cho thay ion Au3* da bi khw hét. Vi vay, thoi
gian phan tng 110 phut nén duoc lya chon dé
tong hop xanh hé keo vang nano nong d6 khoang
1 mM vdi chat khte 1a dich chiét McFE75.

c)

[—— Dich chiét qua nhim
—— Dung dich mudi ving
20 phit
30 phit
40 phiit
50 phiit
60 phit
—— 70 phiit
$0 phat
90 phitt
100 phiit
110 phiit
{——120 phiéat

D6 hép thu

450 500 550 600 650
Buéc séng (nm)
d)
Hinh 5. Mau sic ctia McFE75 (a), dung dich Au®
(b), dung dich keo AuNPs (c) va ph6 UV-vis ctia
AuNPs theo thoi gian

3.6 DO bén ctia hé vang nano

Do bén cua hé keo vang nano co6 thé theo
doi thong qua su thay d6i tin hiéu SPR trén pho
UV-vis. Tin hiéu SPR giam va budc séng hap thu
cuc dai ¢6 sy chuyén dich do la tin hiéu cho thay

su suy giam d0 bén ctia hé keo. Hinh 6 cho thay
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tin hiéu SPR suy giam khong dang ké sau 2,5
thang luu gitr. Diéu nay ching to hé keo ché tao
duoc 1a kha bén. Tuy nhién, sy chuyén dich do
cua budc song hap thu theo thoi gian cho thay c6
s phat trién kich thudc cua cac hat nano. Kich
thuéc hat ting 1a nguyén nhan dan dén hién

twong keo ty, 1am giam dd bén ctia hé keo.

D6 hap thu

T
450 500 550 600 650
Buwdc song (nm)

Hinh 6. Phd UV-vis cia AuNPs theo thoi gian

Cac dic tinh héa ly anh huwong dén d6 bén
ctia hé keo cling da duoc theo ddi bing cac
phuong phap nhu SEM, TEM va thé Zeta thé hién
trén hinh 7. Anh SEM va TEM cta mau AuNPs
khi vira méi ché tao va sau 2,5 thang cho thay cac
hat vang nano hinh thanh chu yéu 6 dang cau va
kim tw thap. Phan bé kich thude khong dong déu,
cac hat c6 kich thudc nhd hon 10 nm chiém uwu
thé. Kich thuwdc hat trung binh khi vira ché tao va
sau 2,5 thang luu gir [an lwot 1a 17 nm va 26 nm.
Sw gia tang kich thuwdc hat sau thoi gian lwu git
phu hgp véi tin hiéu chuyén dich d6 trén phd UV-
vis ghi nhan dwgc tir hé keo. Ché tao vang nano
bf?mg dich chiét thuc vat la mot khuynh hudng
duoc quan tam nghién ctu trén nhiéu doi tuong
khac nhau. Suman [8] da tong hop vang nano
bang dich chiét ré cay nhau, cdc hat vang nano
thu duoc cling c6 dang hinh cau va kim tw thap
voi kich thudce dao dong tir 12 — 38 nm. Girish [6]
da tdng hop cac hat vang nano bang dich chiét
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qua chudi cling thu duoc hat vang nano dang cau
va pyramid, kich thwdc hat trai rong hon, trong
khoang 12 — 80 nm. Khi st dung dich chiét cua
cay hoa phan lam chét khit, Padma va cong su da
ché tao duoc cac hat vang nano dang cau véi kich
thudc twong d6i 16n (hon 100 nm) [13]. Mot
nghién ctru khac vé tong hop vang nano tir dich
chiét 1a cay dam but, cac hat vang nano thu duoc
cling ¢6 dang hinh cau chiém wu thé, kich thudc
hat dao dong khoang ~ 14 nm [14]. Khi st dung

dich chiét ctia cdy qué Tich Lan lam chat khu,

(f)

(e)

Tain 36 xudt hign (%)

Tén 58 xudt hign (%)

Smitha va céc cdng su cling thu duwgc nhitng hat
vang nano ¢6 dang hinh cau, kich thuwdc hat
khoang 25 nm [15]. So véi nhitng nghién cttu trén,
hé keo vang nano duoc tong hop tir dich chiét qua
nhau trong nghién ctu ctia chung t6i c¢6 kich
thudc trung binh tuwong doi thdp hon 20 nm.
Trong d6, cac hat vang nano c6 kich thudc nho
hon 10 nm chiém wu thé. Piéu nay cho thiy hé
keo vang nano hinh thanh kha nang c6 d6 6n dinh
kha cao, rat ¢ trién vong ung dung trong y sinh
va xuc tac.
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Hinh 7. Anh SEM, TEM, thé Zeta va phén bd kich thudc ctia AuNPs khi vira ché tao (a-d)
va sau 2,5 thang luu git (e-h)

Gia tri thé Zeta la mot thong tin quan trong
thuong duwoc sit dung dé danh gia d6 bén cua cac
hé keo. Mot hé keo duoc danh gid 1a c6 do on
dinh cao néu thé Zeta thu duoc trong khoang tur +
10 dén + 30 mV [16]. Hinh 7 cho thdy thé Zeta ctia
hé keo thu dwoc khi virta mdi ché tao va sau 2,5
thang luu git [an luot c6 gia tri la -14,2 mV va -6,5
mV. Nhw vay hé keo vang nano vira mdi tong hop
c6 thé Zeta tuwong d6i cao, c6 tinh 6n dinh tuong
déi tot. Sau 2,5 thang luu git gia tri thé Zeta thu
duoc thap hon 10 mV. Diéu nay cho thdy d6 bén
ctua hé keo ¢6 khuynh hudng giam. Dién tich bé
mdt cua cac hat keo khong con du 16n dé chdng lai

DOI: 10.26459 /hueunijns.v133i1C.7312

hién tuong két tap cac hat nho d€ tao thanh hat
16n, dan dén kich thudc hat tang dan, gay ra hién
twong keo tu. D€ han ché diéu nay, mot sd loai
polymer c6 ngudn gdc tw nhién nhu chitosan,
alginate, carboxymethyl cellulose ..., ¢6 tiém nang
gia tang d6 on dinh cho hé keo can duoc nghién
ctu tng dung dé€ gia ting thém do bén cho hé
keo.

Céac nghién cttu ché tao keo vang tir dich
chiét kha phong phu [6], [7], [8], [9]. Tuy nhién,
thong tin vé do bén cua hé keo thuong rat it duoc

dé cap. E. Rodriguez-Ledn va cong s da st dung
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bang Xuan Dy va CS.

dich chiét vé cay Mimosa dé€ tong hop vang nano,
gia tri thé Zeta thu duoc la — 35 mV. Hé keo vang
nano tong hop trong nghién cttu nay co tiém nang
on dinh rat cao dua trén thé€ Zeta thu duoc. Tuy
nhién, nghién ctu nay ciing chuwa cdng bd cu thé

thoi gian 6n dinh cta hé keo vang nano [16].

4 Kétluan

Dich chiét qua nhau da dugc ché tao va
danh gid luc khit theo néng do va thoi gian bao
quan d€ lam chéat khr cho phan ting ché tao keo
vang nano. Nong d¢ va thoi gian bao quan c¢é anh
huong dén luc khir cta dich chiét. Nong d6 dich
chiét 75 mg/mL, thoi gian bao quan 2 ngay la
nhitng diéu kién thich hop d€ dich chiét cho luc
kht*r manh nhat, thuan loi cho viéc ché tao keo
vang nano. Cac hat vang nano thu dwoc cé dang
hinh cau va pyramid, kich thuwdc trung binh
khoang 17 nm, thé Zeta = -14 mV, la hé keo khé én
dinh. Kich thudc hat c6 khuynh hudéng gia tdng
dén 26 nm, dong thoi thé Zeta giam con — 6,5 mV
sau 2,5 thang luu git. Hé keo vang nano ché tao
dwoc cho kich thuwde hat nhd @6 6n dinh kha cao,
c6 tiém nang tng dung hiéu qua trong xuc tac va

y sinh.
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Cac tac gia chan thanh cam on C& nhan
Huynh Ngoc Thanh Ngan, Truong Dai hoc Sai
Gon da hd tro thuwc hién mét s6 phép do cho

nghién cttu nay.
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