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Abstract: Nano copper (CuNPs) has recently emerged as a promising material with potential applications
in agriculture and biotechnology. This paper aims to review the current state of knowledge regarding
the potential of nano Cu in these fields. We begin by summarizing the synthesis methods and properties
of nano Cu, including its unique physical and chemical properties that make it an attractive candidate
for use in agriculture and biotechnology. We then discuss the potential applications of nano Cu in plant
growth promotion, disease control, and environmental remediation. In addition, we review the current
understanding of the mechanisms underlying the effects of nano Cu on plant growth and disease resistance.
Finally, we discuss the challenges and opportunities associated with the use of nano Cu in these fields,
including potential risks to human health and the environment. Overall, this paper highlights the potential
of nano Cu as a versatile and effective tool for improving agricultural productivity and environmental

sustainability.
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1. Pjt van dé

Nano déng la mét dang vat liéu nano dugc san XUt
tir ddng thong qua qua trinh khir hoa hoc. Véi kich
thudc si€u nhd chi khoang vai dén vai chuc nanomet,
nano dong di dugc sir dung trong nhiéu linh vuc khac
nhau.

Trong lich sir, Nano ddng da dugc st dung trong
linh vuc y té dé 1am chét khang khuéan va chdng nhim
tring. N6 ciing dugce st dung trong san xuit my pham,
cac san pham chdng oxy héa va cac san pham chong
tia cyc tim. Ngodi ra, nano dong ciing duoc sir dung
trong linh vyuc dién tir, trong san Xudt mang loc nude
va trong san xudt pin; str dung dé tao ra cac bé mat tu
lam sach va céc vat liéu chéng an mon.

Trong bai bao nay, tac gid s€ dua ra mot cai nhin
toan dién vé co ché hoat dong va tiém ning tmg dung
nano dong trong cac linh vuc nghién ctru trong nong
nghi€p ndi chung va trong linh vuc Cong ngh¢ sinh
hoc (CNSH) noi riéng.

2. No¢i dung nghién ciru
2.1. Cac phwong phap t(fng hop nano d(;ng

C6 nhiéu PP dé tong hop nano dong, tiry thudc vao
muc dich st dung va yéu cau ky thudt. Dudi day 1a
mot s6 PP tong hop nano dong pho bién (Ramyadevi
Jetal., 2012):

PP khir hoa hoc: Day 1a PP tong hop nano dong
théng dung nhat. Qua trinh nay thudng sir dung
hoa chat khir nhu borohydride natri, hydrazine,
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formaldehyde hodc cic chit khiac dé khir ion dong
thanh nano dong.

PP dién hoa: Pay 1a PP st dung dién tich dé khur
ion dong thanh nano déng. Qua trinh nay thuong duogc
thuc hién trong mot dung dich chira ion dong, trong do
mot dién cuc dugce sir dung dé tao ra dién trudng can
thiét dé khir ion thanh nano dong.

PP siéu am: PP nay st dung song siéu 4m dé tao
ra céc diéu kién can thiét dé khir ion dong thanh nano
ddng.

PP sol-gel: PP nay sir dung mot dung dich chtra ion
d6ng va cac chat hoa hoc khéac dé tao ra mot gel. Sau
do, gel dugc nung dé tao ra nano déng.

2.2. Co ché khdng khudn ciia nano dong

Nhiéu nghién ctru da chi ra ring Nano dong 1a mot
chat ¢6 kha niang khang khuan hiéu qua nhd cac co ché
chuyén biét. CuNPs tuong tic v6i thanh té bao vi sinh
vat vi ai luc cia nd dbi voi nhoém cacboxyl co trén bé
mat vi sinh vat (Ingle A, 2014). Viéc tao ra cac loai
phan ing oxy (ROS), lam ton thuong mang, mat hoat
tinh cta enzym, 161 loan chuc nang protein 1a nguyén
nhan dan dén hoat dong khang khuan ciia cac hat nano
(Lemire JA etal., 2013). Cac nghién ctru cling da phat
hién ra rang khi CuNPs tiép xtic vdi té bao vi khuén,
n6 s& giai phong cac ion Cu, duoc hép thy trén thanh
té bao dan dén viéc tao ra ROS va lam mat tinh toan
ven cua mang. Tuong tu, CuNPs ciing 12 nguyén nhan
gdy ra sy pha v& cac con dudng trao doi chét cua té
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bao, hinh thanh céc 15 trén mang, phat trién stress oxy
hoa, cudi ciing gy ra cai chét cia té bao vi sinh vat
(Deryabin DG et al., 2013).

Tac dung diét khuan cua nanocompozit 1a do sy
giai phong cac ion Cu va CuNPs. Céc ion Cu dugc giai
phong, khi twong tic voi mang vi khuan bén ngoai,
twong tac voi cac amin va nhom cacboxyl trong 16p
peptldoglycan cling nhu véi cac nhom sulﬂ1ydryl dan
dén bién tinh protein. Cac ion Cu (Cu?") lién két voi
DNA va tham gia vao lién két chéo cua cac soi acid
nucleic, dan dén sy pha hay cua cdu triic xoan. Theo
cach tuong tu, cic CuNPs dugc gidi phong s€ dinh
vao mang té bao va tham nhap vao vi khuan théng qua
qua trinh ndi bao.

Tinh nhay cam cta vi sinh dbi v6i co ché diét
khuén ctia CuNPs chii yéu phu thudc vao kich thude
hat, lyc hut tinh dién gitra té bao vi sinh vat va nong
d0 cac hat nano, thanh phén cua thanh, mang té bao
vi sinh vat va ban chat ky nudc hodc ua nudc cua cac
hat nano.

2.3. Anh hwdng ciia nano dong doi vdi thue vit

Qué trinh hap thu dong la mot qua trinh chuyén
héa qua trung gian. Trong tong s6 dong co trong 14,
hon 70% duoc lién két trong luc lap. Didu nay cho
thay dong dong mot vai tro quan trong trong viée tao
ra hodc 6n dinh chit diép luc va cac sic tb thuc vat
khac nhu plastocyanin. Theo Sudhir Shende va cong
su (2017), su hip thu cua cac ion dong dugc giai
phong tir CuNPs, co ché nay gia dinh cho viéc hép
thu dong va hoat dong cua Cu2+ trong qua trinh sinh
truong va phat trién cia cdy vé cac khia canh chung
ctia qua trinh trao ddi chit & thuc vat. CuNPs khi duoc
dua vao dat s& rua troi cac ion dong (Cu?"). Céc ion
duogc hé thdng ré van chuyén qua than cay dén cac bd
phén khéc cta cay. Trong té bao thuc vat, cac ion dong
tham gia vao cac qué trinh trao d6i chat khac nhau, cu
thé nhu quang hop vi né 1a ham lugng chinh cia sic
t6 plastocyanin ctia chat diép luc. Cac chat van chuyén
Cu, chaperon Cu, ATPase loai P... hoat dong trong qua
trinh trao doi chat déu duogc kich hoat boi cdc CuNPs,
sau do6 gitip cho thyc vat sinh trueong va phat trién.
2.4. Pjc tinh ciia nano dong

D6i véi mot s6 kim loai nhu dong, tinh doc hai ciia
oxit kim loai nano la do cac ion kim loai tan ra tir vat
liéu. D6 tan cua cac nano kim loai 1a mét yéu td quan
trong cho tinh ddc hai cua chiung. Trong so sanh giita
CuONP (oxit dong nano) va CuO (oxit dong tho),
CuONP ¢6 d0 tan cao hon va do d6 doc hon.

Déi v6i tao, CUONP ¢ doc hay khong phu thude
vao luong ion dong dugc giai phong. Tuy nhién, sb
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lwong ion dong dugc giai phong bai CuONP khong
phu thudc vao kich thudc cia nano hat. So sanh gitra
CuONP va CuO thd cho thdy CuONP c6 doc hon do
¢6 dién tich b& mit 16n hon va tinh twong tac cao hon,
kich thuéc nhé hon gay ra doc tinh cao hon so véi cac
nano hat dong 16n hon. Cac nano hat dong duoc coi la
¢6 doc tinh cao hon so véi cac nano hat ddng 16n hon
O ca Zebra. Tuy nhién, cac hat dong siéu min co kich
thudc 400 nm dc hon so véi cac nano hat dong.

Ngay cé trong cdy trong, cac hat oxit kim loai co
tinh ddc tinh tang theo ty 1€ so véi hat co kich thude
phan tr nho hon. Di véi cac té bao, ndng do cao cia
CuNPs da dugc chiing minh 1a 1am giam ty 1€ tir vong
clia té bao. Tuy nhién, co ché hoat dong cho hiéu ing
ddc hai cua CuNPs co thé xay ra thong qua cac PP
khac, bao gdm su tan ra ctia ion dong
2.5. Tiém ning irng dung nano dong trong linh vuc
nong nghiép

Céc g dung khoa hoc ctia nano hat dong (CuNP)
la rat da dang va hiéu qua, dac biét trong viéc chong
lai cac mam bénh gy bénh khac nhau trong linh vuc
ndng nghiép.

* Khang bénh vi khuan va virus

CuNPs c6 mot sb tinh nang doc dao nhu kich
thudc nho, dién tich bé mit cao, tinh tuong thich sinh
hoc, phan rng sinh hoc va hoa hoc cao giup tiéu diét té
bao vi khuén hiéu qud. Cac CuNPs dugc ché tao sinh
hoc ¢6 hoat tinh khang khuan chdng lai ca cac ching
vi khuan gy bénh gram duwong va gram 4m. CuONP
tong hop tir mau xanh 14 cdy thé hién hoat tinh khang
khuan tiém ning chdng lai Pseudomonas aeruginosa,
Clostridium difficile, Staphylococcus aureus va
Escherichia coli. Viéc ché tao CuNPs st dung chiét
xudt 14 cdy loa kén ltra cho thay sy trc ché chdng lai
vi khuén gram dwong Staphylococcus aureus va ca vi
khuan gram am Klebsiella aerogenes. CuiONP dugc
téng hop tir 14 cdy ké hoa vang c6 thé duoc sir dung
thuong mai trong nganh dét may nhu mot chat khang
khuan tiém nang. Viéc phit CUONP c6 thé trc ché ca vi
khuén gram duong va gram 4m khi né dugc str dung
trong vai bong.

* Hoat tinh khéng ndm va bdo vé miia mang

Mic du ¢6 mot s loai thude chong nam co san
trén thi trudng, nhung su phat trién cua van dé khang
thudc 12 mot mdi de doa nghiém trong. Mot s nghién
ctru cho thdy rang CuNPs c6 thé duoc st dung nhu
mot chat chong ndm vi ching c6 thé e ché mot s6
loai nAm gdy bénh ¢ thyc vat. Tuy nhién, can ¢ nhiéu
nghién ctru hon dé dam bao co ché khang ndm chinh
xac cua CuNPs va viéc st dung chiing nhu mét chét
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khang nam trong tuong lai.

CuNPs téng hop xanh tir thuc vat co thé kiém soat
mdt s6 ching ndm gay bénh nhu Fusarium oxysporum
Schltdl., Alternaria solani (Ellis & G. Martin) LR
Jones, Aspergillus niger Tiegh., va Penicillium
citrinum Thom. CuNPs duoc téng hop bang cach st
dung Chitosan thé hién hoat tinh khang ndm chéng
lai mam bénh ciy ca chua A. solani va F. oxysporum.

CuNPs téng hop hoa hoc ¢6 hiéu qua cao ddi voi
Candida albicans (CP Robin) Berkhout va Aspergillus
Aavus Link. Trong mot bao cdo khac, CuNPs thé hién
hoat tinh khang nam chéng lai mot s6 mam bénh pha
hoai cay tréng nhu Alternaria alternata (Fr.) Keissl.,
Curvularia lunata (Wakker) Boedijn va Phoma
destiva Plowr.

Trong mot nghién ctru thuc dia, ngudi ta thay rang
thudc diét ndm gdc Cu hiéu qua hon cac hoa chat
néng nghiép khac ddi v6i mam bénh Phytophthora
infestans (Mont.) de Bary trén ca chua.

Vi CuNPs c6 cac didc tinh khang khuan va khang
nam tiém ning nén no ciing co thé duoc sir dung trong
bao quan thuc pham va dong goi thuc pham Voi nong
do dong cao s¢ tao doc tinh truc tiép doi voi mot sd
vi khuan va ndm gay hu hong thuc pham (Nilanjan
Chakraborty et al., 2022).

* Phdn bon va chat hé tro sinh trieong o thuee vt

O thuc vat, déng duoc yéu cu & néng do rat thép
v6i vai tro 13 vi chat dinh dudng nhung lai rit quan
trong trong qua trinh sinh truong cua thuc vat. Tuy
nhién, khi st dung & néng d0 cao s€ thuc déy ddc tinh
va can trd sy phat trién & thuc vat. Luc lap thuc vat
chira s6 luong Cu ti da vi no gitp téng hop luc lap
va cac sic t khac. Thiéu Cu dan dén hién tuong bat
thuong nhu bién dang 14 non, hoai ttr, udn than, anh
huong dén sinh trudng sinh dudng va giam chat luong
hat cua cdy trong.

Phan Ung ting trudng thuc vat qua_trung gian
CuNPs phu thudc vao mot s6 yéu t6 nhur ndng do, kich
thudce, loai thue vat va cu triic cua cac hat. Trong mot
nghién ctru, ngudi ta phét hién ra rang CuNPs c6 thé
kich thich sy phat trién cta ré va chdi ¢ cac loai ciy ho
dau va laa mi. Phan Gng ting truong thudng thay doi
theo ndng do CuNPs khac nhau. Khi cay lta mi dugc
xtr 1y bang 20, 25, ndng d6 30 va 35 ppm cta CuNPs
n6 cho thay sy ting trudng va san luong tét hon. Nong
d6 trén 1000 ppm 1am giam tc do ting truong cua lta
mi, sau do la gidm san lugng. Khi CuNP dugc ap dung
trén cdy hanh tim v&i nong do 20 pg/ml, n6 di ting
cuong chi s6 ting trudng va phan bao. Chi sb phan
bao giam khi ting ndong dd CuNPs.
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3. Kétluan

Nano dong da dugc quan sat 1a mot chat khang
khuan rat tiém ning véi kha ning tic dong nhanh, ré
tién va dé san xuit. Hiéu sudt khang khuan cua nano
ddng khac nhau tuy theo kich thudc. Trong mét so
sanh gitra cac hinh dang nhu hat, kim va dang tAm, cAu
tric cua cac vat liéu nano dong dang tim di cho thay
hoat dong khang khuan tiém ning nht do cac yéu t6
nhu dién tich bé mat 16n va sy giai phong ion dong.

Mot sb hop chat véi dong ciing cho thdy mot
luong dang ké hoat dong khang khuan nhu CuO nano
va CuNPs duge nhing trong axit polylactic. Cac PP
dé tao ra vat liéu nano bao gém sir dung PP ablation
bang laser, xtr I sol-gel, coprecipitation, khir hoa hoc,
chiéu xa vi song va cac PP khac.

Nghién ctru khang khuan cho thdy rang cac hat
nano dong tao ra ROS (reactive oxygen species)
chéng lai vi khuan, dan dén ton thuong DNA. Béi vi
hiéu suét khang khuén dang ké cua déng, nguyén t6
ndy da dugc sir dung cho cac img dung, bao gom viée
cung cép thudc, bao bi thue pham khang khudn va xir
1y loc nudc.

Nano dong dd chimg minh 14 ¢6 tinh doc thip hon
s0 véi cac vat liéu dong dang co trén thi trudng, dy
13 ngudn nguyén liéu tiém ning thay thé cho cac chat
bao v¢ thuc vat ddc hai hién tai, khi st dung dung cach
va ding lidu luong. Bén canh d6 nano dong con dugc
cung cap dudi dang vi chit dinh dudng quan trong
trong qua trinh sinh trudng cia cy trong.

Viéc hoc tap, nghién ciru va ung dung cac san
pham tir nano 1a huéng di méi va quan trong gop phan
trong xdy dung hé sinh thai néng nghiép tién tién va
bao v€ mdi truong.
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