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TOM TAT:

Trong ‘nghién ciry, déng nano di dugc tdng hop bing phuong phap sir dung chitosan nhu la
mét chét 6n dinh va NaBH4 lam chét khr. Sy hinh thanh ddng nano duge xac dinh bing mau sic
dic trung, pho UV-vis va gian d6 nhidu xa tia X (XRD) Hinh théi va kich thudc hat dugc dic
trumg bing phuong phap kinh hién vi dién tr truyén qua (TEM). Két qua cho lhéy nong do cla
chitosan ¢6 anh huéng dén kich thudc hat cua vat ligu. Céc hat dong nano ché 1a0 trong dung
dich chitosan 2% c6 kich thuéc khoang 3,5 nm. Vat li¢u thu duge thé hién hoat tinh khéng ném
16t - hiéu suat khéng nam dat dugc gan nhu 100% & nong d6 khoang 50 ppm.

Tir khéa: Béng nano, chitosan, hat nano kim loai, chét én djah.

1. M§ diu

Cong nghé nano 14 mjt trong nhimg linh vyc khoa
hoc glnnh duoc sy quan tam nghién ciru trong nhimg
nam gan day. Cac hat kim loai nano s hitu nhimg
tinh chét d4c biét so vén vat liéu khéi do hiéu img bé
mit giy ra boi kich thuée nho cua chung [1). Nghién
ciru téng hop céc hat nano kim loai vdi kich thude va
hinh dang khac nhau, nhdm kham phé cac tinh chit
ciing nhu kha niing g dung cua chiing trong nhiéu
linh vyc nhu: dign tir, quang hoc [2], xuc tac [3, 4]
vay sinh (2, 5] la rat ¢dn thiét. Vit liéu nano cua
cac kim loai quy nhu bach kim, vang va bac thuong
dugc img dung kha hiéu qua trong cac linh vire néu
trén. Tuy nhién, do gia thanh cao nén viéc san xuat
ching véi s6 heong lom, dé er@ dung rong rai la kém
kha thi. Nhim glan quyét van dé do, dong nano du(vc
xem la lira chon 16i tru do gia thanh ré, kha nang dan
dién, nhiét, quang hoc, hoat tinh xitc tac va khdng
nim twong ddi tot,... So voi cac vat liéu nano kim
loai khac, vige 16ng hop dong nano thwémg kho thu
duge hign suat cang nhir d¢ tinh Khiét cao vi bé mat
dé by ox1 hoa, sin pham d& 1an CuO va Cu20 [5). Vi
vay. ché a0 dong nano véi d6 tinh khiét cao sé lam
tién dé cho vigc img dung trong dién n, quang hoc.
xuc tac, y sinh... nhu da néu trén,

Dén nay, dong nano di duoc ché tao bang nhiéu
phuong phap khac nhau, nhu: chiéu xa chium dién 1r
[6), khir héa hoc (3. 7, 8], khir dién hoa, kha bing
song siéu am,.. Trong do, phuong phap khi hoa
hoc Ihu(}ng dugc str dung kha pho bién do hiéu sual
cao va dé thyc hién. Tuy vay, rg ngai cua phuong
phap nay |a lugng chat khir con du cé nguy co gy d
nhiém méi truémg  Dé khic phuc han ché do, nhiéu
cong trinh nghién ciru ché 1a0 ddng nano sir dung
chdt khir thén thién v6i moi lrucmg da duge thue
hién [5]. Nhimg nghién ciru nay déu hudng dén muc
tiéu chung la tao ra cac hat dong nano co kich thude
nho véi do 6n dinh cao dé khai thac 16i da cac (mg
dung cda chiing.

Chitosan la mol polymer sinh hoc. duge ché 10
wr qua trinh dé axetyl héa chitin bing kiém dic.
Chitosan ¢6 tru diém ndi bat 1a phan huy sinh hoc,
khong gay ddc moi truomg, ¢6 hoat tinh khang khuan,
khanc nam. chéng oxi hoa.... [3]. Nhimg nghién ciru
gan day cho thady, chitosan c6 kha ning on dinh kich
thudc hat va han ché qué trinh oxy hoa [5). Tuy vay.
nghién ctu st dung chnosan Jam chat on dinh trong
ché a0 ddng nano van con it duge quan tam.

Trong nghién ciru nay. déng nano dugce ché tao
b{'mg phuong phap kha dan gian. su dyng NaBH4
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lam chit khi va chnman nhu 1a mét chat n dinh.
Anh huong cua nong d6 chitosan dén kich thuéc hat
va hoat tinh khang nam cia donﬂ nano ciing 83 dugc
khao sar.

2. Thyc nghiém

2.1. Nguyén lidu, hoa chér

Chc héa chat CuS04.5H20., ascorbic acid, duge
su dung ¢ dang tinh khiét phan tich. NaBH4 la san
pham tinh khiét cita Merck, Dire. Chitosan nguyén
liéu duge cung cép bai Cong ty C6 phan Dau t va
Cong nghé Huong Nam. Viing Tau. Nude ¢t 2 lin
dugce sir dung cho toan bé thi nghiém.

2.2. Plucong phiip

Hoa tan 0,25 gam CuSO4.5H20 bing nude cht
thu duge 40 mL dung dich CuSO4, thém 100 mL
acid acetic 0,1 M chira [% chitosan theo khoi lugng.
khuéy hén hgp trén trong vong 20 phit trén may
khuay tr gia nhiét. Cho 0,5 mL acid ascorbic 0,5M
vao hdn hop phan (ng, nep tue khudy tic trong 20
phit. Nno 0.5 mL NaBH4 0,4M vao hdn hop, tiép
e khudy tir 5 phit, dung dich chuyen sang mau do
nau. Sau dé. khudy tir 30 phut uep theo dé phan img
xdy ra hoan toan. thu dugc dung dich déng nano [3).
Dung dich dong nano duge kiém chimg bing cac
phwong phap phan tich nhw UV - Vis, XRD, TEM.
Trong qué (rinh thi nghiém, chitosan duge thay doi
néng do. tir 0.5% dén 5%, dé khao sit anh huéng caa
néng do dén hinh thai va kich thude hat. M3u déng
nano sau do dugc pha loang voi nonﬂ d4 khic nhau
1ir 20 dén 100 ppm, dé kiém tra kha niing khang ndm
Aspergillus niger.

3. Ké1 qua va thio luan

3.1. Sy hinkh thavh dung dich keo {lllll" nano

Hinh [ thé hign sir thay ddi mau sic cua dung
dich phan img. Truéc phan {mg. dung dich ¢6 mau
xanh durong, mau dic tnmg cha ion Cu2+ (Hinh la).
Sau phan tmg. dung dich chuyén sang mau nau den.
12 mau ddc trumg cua dung dich donu nano (Hinh |b)
|5). Mau cua dung dich dong nano 1rong nghién airu
¢iia chiing 161 rong tu vér mau cia Usman va cong
sy thu duge khy ché t30 dong nano sir dung chitosan
lam chdt én djnh (7).

Sy hinh thanh ddng nana con duge thé hién bing
su xudt hign dinl hap thy trén pho UV-yis, trong
khoang bude song tr 200 - 600 nm [1. &]. Hinp 2
cho thay. trude phan img chua quan sat duge dinl
hip thy & khoang buére song trén. Sau phan e, \udt
hign hﬁp thu cye dan i 376 0m - 1a bude son
thy dac tnmy cua di\ng nano [ 3]
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Hinh 1: M&u dung dich truéc phan ind (@)
va sau phan dng (b)

Gian db nhiéu \a XRD cua chitosan va vat ligu
dong nano duroc thé uén 1an lugt & Hinh 3a va Hinh
3b. Hinh 3a cho thdy 2 dinh nhiéu xa & 26 = 9,26°
va 26 = 19,82°, day la dinh nhiéu xa dac tnmg ctia
chitosan [3, 5]. D6i von gian 45 nhiéu xa cua vt ligu
d8ng nano, ngoai 2 dinh nhidu xa cua chitosan con
quan st duge 3 dinh ¢é cuong do nhidu xa twong a5i
cao, hoan 10an tring hep véi peak nhiéu xa chudn
ctia kim loat donglal vitri 26 = 43,35°; 26 = 50,60°
va 20 = 74,17° tuong Ung vér cac mat (111); (200)
va (220) thudc 6 mang Bravais trong cdu truc lap
ph\mng tam dién cia kim loal dong (3, 8]. Nhu vy,
cac bang chimg vé mau siic, pho UV-Vis va gian db
nhidu xa XRD & trén cho thdy da c6 sy hinh thanh
céc hat ddng nano trong hé phan img,

Hinh 2: Phé UVwvis cua dung dich frudc phdn
dng (@) va dung dich sau phan ting (b)
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Hinh 3: Gidn dé nhiéu xg XRD ctia chitosan (a) va vt liéu Cu nano (b)
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3.2. Anh Iuwing ctia nong dj chitosan

Hinh 4 cho thiy sy lhay ddi mau sic cia dung
dich ddng nano khi tang nong d¢ chitosan tir 0,5%
lén 5%. Két qua cho thay, mau co nonu do 0,5%
chitosan c6 mau vang niu, mét phin da bi keo tu cho
16p can & phan day. Diéu nay chimg t6 nong d60,5%
chitosan Ia chua du de on dinh hé keo dong nano.
Céc miu con lai c6 ndng do chitosan cao hon twong
d5i bén nhit dong.

Phd UV-vis cua cdc mau dong nano rong dung
dich khi thay dbi nong do chitosan duqc thé hién trén
Hinh 5. C6 thé nhén thiy, khi tang ndng 4o chitosan,

Hinh 4: Anh hudng cia néng dé chitosan
dén mau séc cba dung djch déng nano

Hinh 5: Ph8 UV - Vis cia dung dich déng
nano khi thay déi néng dé chitosan
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d6 hip thy cua dung dich keo dbng nano ting, dang
thoi ¢d s chuyén dich cve dai hap thy vé phia bude
song ngan. Piéu nay c6 thé 1a do a néng dé cao cua
chitosan, qud trinh on dinh hat mam dién ra nhanh
hen da han ché tde dé caa qua trinh phat trién mim.
Vi vy, hat thu duge c6 kich thuge wong ddi nho
hom. din dén circ dai hap lh\l lom hon déng thai o
s chuym dich cye dan hap thu vé phia bude song
ngan hem. gay ra do hiéu img plasmon khi giam kich
thuac hat [9]. Co ché dn dinh hat nano. han ché kha
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Hinh 6: Anh TEM va gidn dé phan bé kich thude hat déng nano frong dung dich chitosan
0,5% (a); 1% (b); 2% (c) va 5% (d)
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nang keo tu da dugc mét so tac gia dé cap Theo do.
gia thiét v& kha nang tao hién két phéi tri cua dong
véi nhém amin ca chitosan duge nhicu tac gia thira
nhén [5]. Nhé vao kha nang nay. cac hat dong nano
sau kvt hinh thanh duge dn dinh boi cac chudi phan
nr chitosan c6 khéi luong phan tr lon, Tuong 1ac
giira cdc phan ur chitosan véi nude giup phan tan
cac hat dong nano [5]. han ché dirge kha ndng phat
trién hat. vi vy ngan chin duoc su keo ty cua ching.

Anh TEM va gian dd phan b6 kich thuoe hat
cia cde mau déng nano trong dung dich chitosan co
nonu d(\ khac nhau duge thé hién o Hinh 6. Hinh anh
cho llny Il nom. 4 chitosan llnp cac hat thu dygce
khong ddng déu, klch thude hat teong déi 1an. Kich
thuge hat coa cac mau ddng nano trong dung dich
clntosan 0.5% va 1% tuong (mg ln lugt a 25nm v
18am. Khi gia ting néng dé chitosan Ién 2% va 0,
kich tharge hat the duoe kKhdng khac biét ¢o v nghia.
ciie hat thu duge khi déng déu. ¢6 phan pl\o l¢ch, hat
¢6 kich thirde khoang 2nm chiém wu the. kich thurée
hat trung binh thu dwere 13 3.50m. Két qua nay cho
thily. chitosan 2% ¢6 thé la nunL d¢ phr hop dé on
dmh 16t dung djch keo dom: nano.

3.3. Kha nang khing nam
Dung dich dong nano kich thuede hat 3.5 nm co
nong d¢ khic nhau tir 20 dén 100ppm di duge su
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Hinh 7: SU phd! trién cua ném sau 3 ngay

&y trén dia petri d61 véi méu d6i ching

(a); mdu c6 chira déng nano néng dé 20
ppm (b); 50 ppm (c) va 100 ppm (d)

dung d¢ khao sat kha niang khang ndm As spergillus
niger. Hinh 712 két qua thir nghi¢m hoat tinh diét
nim mae Aspergillus niger vai cac nén 4o
nhau cia ddng nano Sau 3 ngdy nuodi ¢o
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qua cho lhéy dbi vér mau doi chimg - khéng cé déng
nano, nim phét mén manh (Hinh 7a). Déi véi mdu
chira dong nano & nong 45 20ppm, sy phat trién coa
ndm moc Aspergillus niger da bj ic ché dang ké,
chi xvat hién nhung mang xam rit nhé (Hinh Tb).
Dbi voi hai miu c6 nong do cao htm cha dong nano
khéng ghi nhan thiy sy phal trién coa ndm méc.
Nhr vy, kha nang khang nam cua dong nano trong
dung dich chitosan 2% la kha hiéu qua, m")ng do
ddng nano cang cao thi higu qua khang nim cang

10( Dong nano & nona d6 50ppm cho hiéu qua khang
ndm méc gn nh 100%.

4. Két lufin

Déng nano kich thudc hat trung binh 3,5nm da
duoc ché tao bang phuong phap khir héa hac, sir dyng
chitosan lam chat oo dinh. Nong do chitosan 2% la
phu hop & én dinh va ngan chan sy keo tu cia hékeo
dong nano. Dung djch keo dong nano véi nong d¢
khoang S50ppm ¢d hoat tinh khang ndm rat higu qua,
hiéu suét khang ndm dat dugc gan nhur 100%m

Lé1 edm on: Bai béo dpe hoim thanh nhé siec hd 1o cria dé 1ai cap coso, Truemg Dai hpe Sai Gén, ma 56 CS2018-06
Tap thé tdc gid ciing xin 16 long biét an PGS TS, Nguyén Quéc Hién. Trung 1am VINAGAMMA di gdp y cho ban thao.
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PREPARATION OF COPPER NANOPARTICLES USING
CHITOSAN AS A STABILIZER AND STUDY OF ITS
ANTIFUNGAL ACTIVITY
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ABSTRACT:

In this study, copper nanoparticles were successfully fabricated from copper sulfate using
chitosan as a stabilizer and NaBH4 as a reducing agent. The formation of copper nanoparticles
was confirmed by characteristics of color. UV-vis and XRD methods. The morphology and particle
size of the matenal were characterized by ransmission electron microscopy (TEM). This study’s
results showed that the concentration of chitosan affected the morphology and particle size of
the material. The copper nanoparticles prepared with 2% chitosan solution had an average size
of 3,5 nm. The obtained material exhibited a good antifungal activity. The antifungal efficiency
achieved almost 100% at a concentration ot about 50 ppm.

Keywords: Copper nanoparticles. chitosan. metalic nanoparticals. stabjlizer,
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