KET QUA NGHIEN CUU KHOA HOC VA CONG NGHE

ANH HUGNG CUA CAC SOI NANO SILICA LEN KHA NANG NAY MAM
HAT GIONG CAY CHE XANH (Camelia sinensis)
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1. Pat van dé

Kha nang phat trién cua bat ky qudc gianao
phu thudc vao kha nang san xuit luong thuc va
tai nguyén giau chat dinh dudng hoac gié tri cho
nguoi dén. Tuy nhién, sy phat trién nay dang bi
can tré boi nh1eu yeu t6 nhu chat lugng dat, chat
lu(mg nudc, bién doi khi hiu va tinh trang dan
s6 qua dong. Do dan sb gla tang, du kién mirc
tiéu thu luong thuc toan cau sé€ tang hon 70%
vao ndm 2050 [1]. Do do, cac phuong phép
canh tac hién nay dang dugc nang cap va cap
nhat bang cach str dung nhiéu cong ngh¢ hién
dai khac nhau, bao gom ca cong ngh¢ nano.
Cong nghé nano la nghién ctu cac hat nano
(NP) ¢6 kich thude tir 1-100nm va s& hitu nhiéu
dac tinh nhu duong kinh nhd, trong lugng nhe
va dién tich bé mat 16n,... Nhitng dic tinh doc
dao nay cua cac hat nano cho phép né nhanh
chéng lan rong qua tit ca cac linh vuc quan
trong cua khoa hoc va cong ngh€ nhu dién tu,
hang khong vii tru, quoc phong, y t€ va moi
truong,... [2]. Ngoai ra, cong nghé nano cé thé
gitp cai thién nang suit va chat luong cay trong
thong qua vi€c tdng cuong su phat trién cua cay
va co ché khang bénh [31 X ly hat gidng nhu
mot k¥ thudt tién gieo trong tao ra nhimng blgn
dbi sinh ly nhat dinh trong hat, ttr d6 rut ngan
thoi gian va cai thién hiéu qua nay mam. Bén
canh d6, k¥ thuat nay con gép phan taing cudng
strcc manh sinh trudng cua cay trépg théng qua
hoat dong kich hoat cac co ché chong chiu
trudc cac tdc nhan gay hai sinh hoc va phi sinh
hoc [4].

Che¢ xanh (Camelia sinensis) 1a cay cong
nghiép 14u nam co gia tri kinh t& va sinh hoc
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cao, nhd chira nhiéu h(yp chat nhu polyphenol,
catechin, caffeine va cac chét chong oxy hoa ty
nhién. Hat ché xanh c6 dic diém sinh ly khéa dac
biét: cht’mg tdn tai trang thai ngu nghi manh, vo
hat day va cing, kha nang tham nudc kém va
qua trinh hoat h6a enzyme diénra chdm. Do do,
ti 1¢ nay mam ty nhién thuong thap, thoi glan
nay mam kéo dai va khong dong deu [5]. D€ cai
thién su sinh truong va nang suét cy trong,
nguoi ta su dung céc ngudn phan bon silicon
(Si) khac nhau. Pong thoi, sy hién dién cia
silicon gop phan nang cao kha nang chéng chiu
cua cdy trudce cac di€u kién bat loi. Thuc vt
thuong hép thu silicon dudi dang monosilicic
va polysilicic acids. Céc dang silica (SiO2) hay
silicates sau khi hip thu s& duoc van chuyén roi
lang dong tai cac m6 trén than va 14, lam thic
day mot s qué trinh sinh ly & cdy trong [6].Cac
so1 nano silica (NPs SiOz) s¢ hiru nhiéu wu
diém noi bat nho cau trac bé mat giau nhom
silanol (Si-OH), cho phép chiing dé dang duoc
chuc néng héa va c6 kha nang tuong tac manh
vOi cac phén tir sinh hoc nhu protein, nucleic
acid va thuc khang sinh nén dugc ung dung
nhleu trong xtic tic, hip phy, khang khuén va
chong ung thu[7]. Tuy nhién, viéc tong hop cdc
s¢1 nano silica tir nguon sinh kh01 tu nhién van
con han ché. Trong khi do, tro triu 1a mot phu
pham giau silica (>60% Si0,), carbon (10-
40%) va khoang chat [8]. Matkhac, Viét Namla
mot qudc gia ndng nghiép, trong d6 san xuat lua
gao timg dua Viét Nam dufng thir hai thé gi6i vé
xuat khau. Trau, 16p vo ngoai cta hat lua, phat
sinh trong qua trinh xay xat, hién chu yéu duoc
st dung lam nhién li€u sinh hoat & nong thon
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hodc thai truc tiép ra moi truong, gdy tinh trang
6 nhiém. Viéc tan dung phy phdm ndng nghlep
nhu vo trdu dé tong hop vat liéu nano silicacdy
nghla quan trong trong vi¢c glam thiéu 6 nhidém
moi trudng, dong thoi tao ra cac san pham co
gia tri cao hon [9],[10]. Vi vay, nghién ctru anh
hudng cta cac soi nano silica dugc tong hop tur
vo trau 1én kha nang niy mam hat giong cay cheé
xanh (Camelia sinensis) la viéc 1am can thiét va
c6nhiéu y nghia thuc tién.

2. Thue nghiém

2.1. Héa chit va thiét bi

Céc hoa chét st dung trong nghién ctru la
cac hoa chit tinh khiét dugc mua tir hang
Merck, Ptc gom: Nitric acid (HNO,), zinc
nitrate hexahydrate (Zn(NO,),-6H,0),
dimethyl sulfoxide ((CH3)2SO (DMSO0)). Con
hydrochloric acid (HCI), ethylene diamine
(C,H,(NH,),), ethanol (C,H;,OH) duoc mua tir
hang Guangzhou, Trung Qudc. Nudc cat hai
1an (cat trén thiét bi cat nudge Fistream Cyclon
England) duoc st dung dé pha ché hoa chit va
trang, rira cac dung cu thay tinh. Cdc thay tinh
chiu nhiét va micropipet cac loai, cdc niken co
nap, can phan tich, may khudy tir gia nhiét, may
lic, cbi chay ma nido, 16 nung, ti sdy, binh thuy
nhiét (bd Autoclave). Vo trau dugc lay tir cac co
sO xay xat cua cac hg dan thudce xa Ninh Chau
va Truong Ninh, tinh Quang Tri. Con hat giéng
cay che xanh (Camelia sinensis) dugc thu hai
trén cac cady me khoe manh, khong bi sau bénh
tir nhitng ving d6i nui thuéc dia phan xa
Trudng Son, tinh Quang Tri theo tidu chuan
TCVN 10684-6:2018: Cay cong nghiép lau
nam - Tiéu chuan cay giong, hatgiong.

Nghién ctru vat liéu tong hop duoc bang
cac phuong phap vat ly hién dai nhu: Hinh thai
san pham quan sat bang quét kinh hién vi dién
tir (SEM) duogc thyc hién trén SEM-JEOL-JSM
5410 LV (Nhat) ¢ 10kV. Vat liéu duge nhan
dang boi pho hong ngoai va ghi trén may IR-
Prestige-21 (Shimadzu) trong khoang 400 dén
4.500cm. Phé phén tich nhiét lvong quét vi sai
(DSC) dugc thuc hién trén may Setaram
Labsys DSC 131 (Phap), do trong moi truong
khong khi (Air). Thé Zeta ctia mau duoc xac
dinh bang thiét bi ZEN 3600, hing Malvern

(Anh) vadugc tién hanh ¢ nhiét d6 phong.

2.2. Tong hop soi nano silica tir vé triu
bdng phwong phdp thuy nhiét

Budce 1. Vo trau (RH) sau khi da dugc rira
sach, say kho dem ngdm v6i dung dich HNO,
IM trong 24 gio dé loai bo cac kim loai nang.
Sau d6 duogc rura sach nhiéu lan bang nudc cit,
sdy kho hoan toan ¢ nhiét do 70°C va bao quan
trong binh hiit am.

Burde 2. Cho vo trdu sau khi xtr ly ¢ bude 1
vao cbc st chiu nhiét, roi dua vao 10 nung va
duy tri nhi€t do ¢ 700°C trong 3 gid, sau d6 dé
ngudi ty nhién thi thu duoc tro trdu (RHA) Lay
RHA nghién min thanh bot, can 2¢g rdi tron déu
v6i 10g Zn(NO,),-6H,0, tiép tuc nghlen ky, sau
d6 dem nung & 400°C trong 4 gid dé thu duoc
hon hop bot (RHA/ZnO).

Budc 3. Cho 4g bot RHA/ZnO vao binh
teflon 250ml rdi thém 65ml nudc cét hai lan va
105ml dung dich ethylene diamine. Thiy phén
hén hop trén bang cach cho bo Autoclave c6
chura dung dich trén vao 10 nung. Tién hanh g1a
nhi¢t ¢ nhiét do la 180°C voi thoi gian 24 giod,
roi dé ngudi tu nhién ¢ nhiét d¢ phong.

Bude 4. Dung dich thu dugc dem ly tim va
rua sach bang nudc cat nhidu lan rdi cho vao
cde thuy tinh chira 200ml HCI 4M, khuay trén
may khuay tur trong 2 gi0. Tlep theo gan lay két
tua roi rira bang ethanol va nuge cat nhiéu lan
dén pH 7. Cudi cung san pham sdy kho & 70°C
trong vong 12 gid, nghién min ta dugc cac soi
nano silicamau trang stta[11],[12]. .

2.3. Thi nghiém anh hwong nay mam cua
hat ché xanh (Camelia sinensis)

Hat ché xanh duogc xir ly bang dung dich
hai cong thirc (CT) khac nhau chira nano silica
va trong nudc sach (khong xir ly nano silica) dé
lam ddi chung, sau d6 u trong didu kién tu
nhién. Ti I¢ nay mam dugc xac dinh theo Scott
Sva cong su bang cach 14y ca 50 hat, r6i dém s6
hat nay mam dat yéu cau & thoi diém 48 gio (ké
turkhi i) va dugc tinh theo cong thirc 1 [13].

GP%=£>< 100
B

Trong d6 GP la ti 1€ nay mam; A ,1a s6 hat
nay mam dat yéu cau; B 1a tong soO hat thi
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nghiém. Bén canh do, tién hanh do chinh Xac
chidu dai r& mam (mm) va ghi nhan trong subt

qua trinh thi nghiém, dugc mo ta qua Hinh 1.

Hinh 1. Xi ly hat giéng véi cac cdng thiic thi nghiém khac nhau

3.Kétqua nghién ciru

3.1. Cdc yéu to anh hwong tdoi hinh thdi,
ciu truc cuavdtliéu

Két qua nghlen ctru hinh thai, ciu trac, lién
két cac nhom chure, do tinh khiét va tinh 6n dinh
cua cac soinano silica da dugc trinh bay chi tiét
trong bai bao “Hoat tinh khdng khudn trén
bacillus subtilis va staphylococcus aureus cua
cdc sgi nano silica tong hop tir vo trdu” ma
chiing t6i da cong b trén Ky yéu Hoi nghi Hoa
hoc toan qudc 1an tht IX “Hoéa hoc Viét Nam vi
su phat trién xanh, bén viing”; Nha xuét ban
Khoa hoc Ty nhién va Cong nghé¢, trang 349-
360, ISSN: 978-604-375-454-8. DOI:
10. 15625/Vap 2025.0167

3.2. Kha ndng kich thich ndy mam hat
giong cdy ché xanh (Camelia sinensis) ciia
cdc sginano silica

Ti 1& nay mam va chiéu dai ré 1a chi tiéu
quan trong dé danh gia kha néng phat trién ciing
nhu nang suit ctia hat khi gieo trong Bén canh
dd, dac tinh sinh dudng cua cay trong khi xt ly
nano silica s& nang cao qua trinh trao doi chat

tong thé cho cay trong. Do d6, dé nghién ctru
anh huong cua nano silica dén kha ning nay
mam cua hat gidng ché xanh (Camelia
sinensis), nhom nghién ctru tién hanh 1am thi
nghiém gdm 2 cong thiic va bd tri theo kiéu
hoan toan ngﬁu nhién, lap lai 3 lan, mbi cong
thir tién hanh trén 50 hat gidng ché xanh thyc
hién & nhiét do phong. Cong thiac 1 (CT1):
Ngam hat ché trong nudc sach - ddi ching;
Cong thtrc 2 (CT2): Ngam hat che trong dung
dich ¢6 ham luong nano silica 500pm. Tién
hanh ngam hat trong dung dich da pha cta cac
cong thirc (CT) trén dé lam thi nghiém. Thoi
gian ngdm hat cho cac nghiém thirc thi nghiém
1224 gi0. Sau khingam du thoi gian 24 gio, vt
hat ra roi rira sach 16p mang trén cac vo hat
bang nudc ct, dé rao va i vao glay bao sach,
gap kin theo tirng nghiém thirc, roi dat [én cung
mot khay, dé trong diéu kién thoang mat &
nhiét d6 phong cho hat nay mam. Theo doi dén
ngay thir 14, 16 va 18 thi kiém tra, két qua dugc
thé hién qua Bang 1 va Hinh 2.
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Hinh 2. Hinh 4nh ndy mam & cta hat ché xanh & ngay thi 16

Bang anh huéng cua nano silica dén ti 1é ndy mam va su phat dai
ré hat ché xanh (Camelia sinensis) vao ngay thi 14, 16 va 18

14 ngay 16 ngay 18 ngay

Cén Nano Til¢ . Tilé na . Tilé . 3

"8 | silica nay Chiéu dai €AY Chidu dai nay Chiéu dai re
thire A x mam x A

(ppm) | mam ré (mm) (%) ré (mm) mam (mm)
(%) ’ (%)

CT1 0 56 4,4 +0,5% 64 8,3+0,7 74 11,8 £0,8
CT2 500 64 5,7+0,5 76 11+£0,8 90 16,2+ 1,1

NT1: Nghiém thirc doi chimg; *SE: Sai s6 chudn

Tir két qua Bang trén cho thay, nano silica
téng hop tir vo trau c6 anh hudng tich cuc ro rét
dén catile nay mam va sy phat trién chiéu dai
ré cua hat ché xanh (Camelia sinensis) theo
thoi gian. O tat ca cac mbc khao sat (14, 16 va
18 ngay), nghiém thirc bd sung nano silica
500ppm (CT2) déu cho gia tri cao hon so véi
nghiém thtrc d6i ching khong bd sung nano
silica (CT1). Cu thé, tai ngay tha 14, ti 1¢ nay
mam ¢ CT2 dat 64%, cao hon 8% so véi CT1
(56%), dong thoi chiéu dai ré cling tang tir 4,4
+0,5mm 1én 5,7 + 0,5mm. Xu hudng nay tiép
tuc duoc duy tri va thé hién rd hon & cac thoi
diém sau. Pén ngay thir 16, ti 1¢ ndy mam cua
CT2 dat 76% so véi 64% & ddi chung, trong

khi chiéu dai ré tang dang ké tir 8,3 + 0,7mm
1én 11,0+ 0,8mm. Taingay thir 18, su khac biét
tré nén rd rét nhat, voi ti 18 nay mam dat 90% &
CT2 (so v6i 74% & CT1) va chiéu dai ré dat
16,2 + 1,1mm, cao hon dang ké so voi 11,8 +
0,8mm ctia mau ddi chimng. Nhing két qua nay
ching t6 nano silica khong chi thuc day quéa
trinh nay mam sém, ma con kich thich sy phat
trién manh mé ctia hé ré theo thoi gian. Co ché
nay c6 thé lién quan dén viéc nano silica cai
thién kha nang gitr m, tang dién tich tiép xtic
vGi bé mat hat, ddng thoi cung cap silic & dang
dé hap thu, tir d6 thuc dy hoat dong enzyme,

qua trinh trao d6i chét va phan chia té bao & mo
ré non. Ngoai ra, theo Wang L va cong sy thi
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cdu triic nano cua silica c6 thé gop phan giam
stress sinh 1y trong giai doan nay mam, tao
diéu kién thuan lgi cho su phat trién ban dau
cuacaycon [14].

4. Két luan

Thuc té cho thdy, da tan dung duoc nguon
phé thai nong nghiép la vo trau dé diédu ché cac
soi nano silica bang phuong phap thuy nhiét.
Céc soi nano silica sau khi tong hop duoc ciing
da khao sat vé kha nang kich thich sinh truéng
d6i v6i hat ché xanh. Két qua thuc nghiém cho
thay, viéc bo sung soi nano silica gitip ting ti 18

Tailiéu tham khao:
1. Mandal D, (2021),
Horticulture, vol. 23, no. 1, pp. 1-8.

“Nanofertilizer and its application in horticulture”.

nay mam va thic ddy su phat trién chiéu dai ré
50 v6i mau ddi chung, chu:ng td vat liéu co tac
dong tich cuc dén giai doan sinh truong ban
dau cua cdy. Qua do, co thé khing dinh, soi
nano silica tir vo tru 1a mot vat liéu tiém nang
trong viéc kich thich sinh trudng thyuc vat, dac
biét trong giai doan nay mam va phat trién ré
clia cdy che xanh. Nhiing két qua nay mo ra
huong tng dung kép cho vat li€u, vura than
thién moi tmc‘mg nho tdn dung phé thai nong
nghiép, vira co gia tri thyc tién cao trong phat
trién nong nghiép bén viing m

Journal of Applied

2. Kumar S, Y Sharma, V Khandelwal, K Rawat and A Patil, (2025), “Applications of nanotechnology

in fertilizers: areview study”

. Sustainable Chemistry for the Environment, vol. 10, pp. 100247.

3. Raliya R, V Saharan, C Dimkpa and P Biswas, (2017), “Nanofertilizer for precision and sustainable

agriculture: current state and future perspectives
pp. 6487-6503.

”. Journal of agricultural food chemistry, vol. 66, no. 26,

4. Armott A, L Galagedara, R Thomas, M Cheema and J-M Sobze, (2021), “The potential of rock dust
nanoparticles to improve seed germination and seedling vigor of native species: a review”. Science of The

Total Environment, vol. 775, pp. 145139.

5. Musial C, A Kuban-Jankowska and M Gorska-Ponikowska, (2020), “Beneficial properties of green
tea catechins . International journal of molecular sciences, vol. 21, no. 5, pp. 1744.
6. Almutairi Z M, (2016), “Effect of nano-silicon application on the expression of salt tolerance genes

in germinating tomato ('Solanum lycopersicum'L.) seedlings under salt stress”

pp- 106-114.

. Plant Omics, vol. 9, no. 1,

7. Sohrabnezhad S, A Jafarzadeh and M Rassa, (2020), “Antibacterial activity of mesoporous silica
nanofibers”. Iranian Journal of Chemistry Chemical Engineering, vol. 39, no. 3, pp. 1-11.

8. Hossain S S, L Mathur and P Roy, (2018), “Rice husk/rice husk ash as an alternative source of silica
in ceramics: A review”. Journal of Asian Ceramic Societies, vol. 6,n0.4, pp.299-313.

9.Daouda A, T Domga, D Richard, ] Koyang, N G Bertrand and H Massai, (2022), “Facile Synthesis of
Activated Carbon Derived from Rice Husk and Jatropha Shell, Characterization and its Application in the

Enhanced Adsorption of Cu’" and Fe’" in Aqueous Solution”’

. rsearch square, pp. 1-17.

10.NguyenTB,ND Nguyen CVanHa, TTTran, KLHaand M T Nguyen (2023), “Than hoat tznh tur

V6 trau: Tong hop, ddc trung va vmg dung trong hdap phu Cr(IIl) va Pb(Il) tir dung dich nuwéc”

. Hue

University Journal of Science: Natural Science, vol. 132, no. 1A, pp. 83-93.
11. Bathla A, C Narula and R Chauhan, (2018), “Hydrothermal synthesis and characterization of silica

nanowires using rice husk ash: an agricultural waste”.

Electronics, vol. 29, pp. 6225-6231.

Journal of Materials Science: Materials in

12. Huang M, J Cao, X Meng, Y Liu, W Ke, ] Wang and L Sun, (2016), “Preparation of SiO, nanowires

from rice husks by hydrothermal method and the RNA purification performance”

Letters, vol. 662, pp. 42-46.

. Chemical Physics

13. Scott S J, R Jones and W Williams, (1984), “Review of data analysis methods for seed germination

1”. Cropscience, vol. 24, no. 6, pp. 1192-1199.

14. Wang L, C Ning, T Pan and K Cai, (2022), “Role of silica nanoparticles in abiotic and biotic stress

tolerance inplants: areview”

. International Journal of Molecular Sciences, vol. 23, no. 4, pp. 1947.

40 BAN TIN THONG TIN KHOA HOC & CONG NGHE QUANG TR| -

5O 2/2026



	Page 36
	Page 37
	Page 38
	Page 39
	Page 40

