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The study aims to evaluate the in vitro antifungal activity against
Fusarium oxysporum of 12 plant essential oils encapsulated
nanoemulsion (EO-LNs) and their binary and ternary combined
formulations of the 4 EOs having the highest in vitro antifungal
activity. Firstly, 12 EO-LNs were prepared by a combining method of
homogenization and sonication. Their binary and ternary combined
formulations were also prepared by mixing with an equal volume ratio
of each EO-LNs. In vitro antifungal activity of 12 EO-LNs and their
combined formulations was evaluated using petri dish assay. The
results indicated that 12 EO-LNs and their combined formulations
were successfully prepared with the mean particle size at the
nanoscale and the zeta potential greater than -42 mV. The results also
showed that the combined formulations of EO-LNs had better
antifungal activity against F. oxysporum compared to the
corresponding individual EO-LNs. Specially, naTS exhibited the
highest in vitro antifungal effect with the growth inhibition value of
88.14% at 500 times dilution. Therefore, naTS has a great potential
application as an effective biofungicide against F. oxysporum.

PANH GIA KHA NANG UC CHE NAM FUSARIUM OXYSPORUM
CUA 12 LOAI NANO TINH DAU THUC VAT KHAC NHAU VA
CAC CONG THUC KET HQP CUA CHUNG

Nguy&n Minh Hiép", Tran Thi Ngoc Mai
Trung tdm Cdng ngh¢ biic xg va Cong nghé sinh hoc - Vién Nghién cizu Hat nhan

THONG TIN BAI BAO

TOM TAT

Ngay nhan bai: 04/11/2022
Ngay hoan thién: 20/12/2022
Ngay dang: 27/12/2022

TU KHOA
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Khang nam

Két hop

Nghién ctru nham muc dich danh gia hiéu qua Gc ché nam Fusarium
oxysporum trong diéu kién in vitro cua 12 loai tinh dau thuc vat ¢
dang nano (EO-LNs) va hé két hop hai va ba cua 4 loai tinh dau tét
nhat. Dau tién, 12 EO-LNs da dugc chuan bi bang phuong phap dong
héa toc d6 cao két hop véi giam kich thuéc bang séng siéu am. Heé
tinh dau két hop hai va két hop ba duoc tao thanh khi tron cac EO-
LNs véi ti 1& bang nhau. Hiéu qua khang nam in vitro cua 12 EO-LNs
va dang két hop cua chung duoc danh gia bang phuong phap dia
thach. Két qua chi ra rang, 12 EO-LNs da dugc tong hop thanh cong
vé6i kich thugc hat trung binh ¢ mic nano va thé zeta Ién hon -42
mV. Két qua ciing cho thay, dang két hop caa EO-LNs cho hiéu qua
trc ché nam F. oxysporum tét hon so véi dang don 1¢ tuong tng. Dac
biét, naTS cho thay hiéu qua khang nim tét nhat trong diéu kién in
vitro véi hiéu qua trc ché nim dat 88,14% ¢ d6 pha lodng 500 lan. Do
d6, naTS c6 tiém ning tng dung nhu 1a thudc tri ndm sinh hoc chéng
lai nAm F. oxysporum.
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1. Pat van dé

N4Am Fusarium oxysporum thudc ho Ascomycota, 1a loai nim hoai sinh, ton tai trong ca dat,
nuéc va khdng khi. F. oxysporum phan bd trén toan thé giéi va duoc coi la tic nhan gay bénh
thuc vat quan trong, thuong gay thi ré, chay 14, héo mach [1], [2]. Tuy nhién, khong phai chung
F. oxysporum nio ciing gay bénh thuc vat, phan Ién cac ching gy bénh thuong co tinh dic hiéu
v6i mot s6 ki chia chuyén biét [3]. Céc bénh do nam F. oxysporum rét khd phong trir vi bao ti ton
tai qua thoi gian dai trong dat. Nhiéu phuong phép phong trir nam da duoc thuc hién nhu: luén
canh, str dung giéng khang bénh, thudc trir nam hoa hoc, sir dung vi sinh vat d6i khang, chiét
Xuét thyc vat,. - [4], [5]. Trong nhitng ndm gan day, tinh dau da c6 nhiéu nghién ctru wng dung
trong kiém soat nim gay bénh cay trong. Piéu nay la do tinh dau thuong than thién véi moi
truong, ¢6 thoi gian phan hity nhanh, an toan cho nguoi sir dung va co da co ché tac dung nén
han ché sy khang thudc cua céc sinh vat gay hai. Tuy nhién, hién nay, viéc sir dung cac tinh dau
thuc vat trong diéu kién thuc té con rat thap vi céc loai tinh dau thuong c6 d6 phan tan trong
nuéc thap, tinh tham kém va kém bén dudi tac dong cua didu kién moi trudong (pH, nhiét do, do
am, ham luong chat hitu co, v.v.) nén hiéu qua st dung thyc té thuong khong cao [6], [7]. Bén
canh do, viéc sir dung tinh dau ¢ dang thd (dang dau) cé chi phi cao, vi vay viéc sir dung tinh dau
trong thuc tién san xuat con rat it. Do d6, dé tang hiéu qua sir dung, hé nhii nano ban chat lipid da
dugc sir dung boi gia thanh ré, bao vé hoat chat khoi cac diéu kién bat lgi cua moi truong va cé
kha ning 1am tang hiéu qua sir dung I&n tir 3-5 1an [8].

Trong nghién ctu ndy, véi muc tiéu bude dau danh gia hiéu qua khang nam F. oxysporum cua
12 loai tinh dau thyc vat & dang nano va su két hop cua 4 loai tinh dau tot nhét trong diéu kién in
vitro, dau tién, hé nhii nano ban chét lipid chira tinh dau dugc tong hop bang phuong phap dong
hoa toc do cao két hop véi song siéu am dé giam kich thuéc. Sau do, hiéu qua tc ché nim in
vitro da duoc thuc hién bang phuong phap dia thach.

2. Vit li¢u va phwong phap nghién ctru
2.1. Vit ligu va hoa chat

Tinh dau thuc vat gom: 6t, mu tat, bac ha, sa chanh, dinh huong, bach dan, i, vé qué, hiing
queé, odi huong, sa java, gung (Cong ty TNHH tinh dau thao dugc Dalosa, Viét Nam cung cap);
Chung nam F. oxysporum phén Iap tir cdy chanh day (Vién nghién ciru hat nhan Pa Lat cung cap).

2.2. Téng hep hé nhii nano ban chat lipid chea tinh ddu theec vt (EO-LNs)

EO-LNs duoc tong hop bang phuong phap dong hoé toc do cao két hop véi sir dung song siéu
am cua Nguy&n Minh Hiép va cong su (2022) c6 stra doi [8]. Cu thé, 3 g tinh diu (6t, mu tat, bac
ha, sa chanh, dinh huong, bach dan, t6i, vo qué, hing qué, oai huong, sa java, ging) duoc cho
vao hdn hop chira 3 g chat hoat dong bé mit gom lecithin va tween 80 (1:1, w/w) da dugc khudy
tan trong nuéc néng & 100°C. Sau d6, hdn hop dung dich duoc dong hod ¢ 24000 vong/phut
trong 4 phit va dwoc giam kich thuéc bang song siéu &m sir dung thiét bi Ultrasonic Liquid
Processor trong 4 pht, cong suat 25%, dé thu duoc dich phan tan LNs chira tinh dau 6t (naO),
mu tat (naM), bac ha (naB), sa chanh (naS), dinh huong (nab), vé qué (naQ), bach dan (naD), toi
(naT), hiing qué (naH), oai hwong (naA), sa java (nal), guing (naG). Céc cong thic két hop hai va
két hop ba giira cac loai nano tinh dau lan lugt dugc phdi tron theo ti 1¢ 1:1 (v/v) va 1:1:1 (V/vIv).
2.3. Phan tich ddc diém cia cac hg nano chira tinh ddu theec vt

Kich thuéc hat, chi sb phan tan, thé zeta, d6 bén cua hé nano chwra tinh diu duoc xac dinh
bang thiét bi Zetasizer Nano ZS. Cu thé, dich phan tan nano duoc pha lodng 100 lan véi nuée cat

2 lan, sau d6 tron déu dung dich bang may Vortex. Phép do dugc thuc hién ¢ 25°C véi goc do
173°. Thi nghiém dugc lap lai 3 1an (n=3) cho moi mau nano tinh dau.
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2.4. Khdo sat hi¢u qua src ché ndm F. oxysporum cria cac hé nano chira tinh dau thec vt
trong diéu Kién in vitro

Higu qua tic ché nam F. oxysporum cua céc ché pham h¢ nano chira tinh dau thyc vat ¢ dang
riéng Ié va két hop duoc thuc hién bang phuong phap dia thach [8]. Cu thé, thi nghiém dugc thuc
hién trén moi truong PDA, sau khi hap khtr trung, dé ngudi moi truong khoang 50°C, bé sung
dich phén tan (hoic hdn hop dich phan tan) nano tinh dau thyc vat voi do pha lodng khac nhau
lan luot 14 250 lan (twong g nong do tinh dau 1a 12 pl/mL), 500 lan (twong ung nong do tinh
dau 1a 6 ul/mL), 600 lan (trong (ng nong do tinh dau 1a 5 pl/mL). Vé&i mau déi ching 1a miu
khong c6 bo sung dich phan tan nano. Céy tan nam v6i duong kinh 6 mm Ién gitra dia moi truong
dd duoc chuan bi. Cac dia sau d6 duoc nudi cdy trong ta 4m co nhiét do 25 + 2°C, theo dbi su
phét trién cua tan nam thong qua duong kinh tan ndm sau khi cay 5 ngay. Thi nghiém duoc thuc
hién 1ap lai 3 1an. Hiéu qua ac ché nAm duoc tinh theo cong thuc (1):

D. — D,
Hiéu qua wc ché nim (%) = ———— x100 (1)
Dc
Trong do:
- D¢ la dudng kinh tan nim trén moéi trudng ddi ching
- Dt la duong kinh tan ndm trén méi truong ¢6 bd sung tinh dau.

2.5. Phwong phdp xir 1y sé liéu

S6 lidu duoc tinh toan bang phan mém Microsoft excel. Sé liéu duoc trinh bay ¢ dang gia tri
trung binh + d6 léch chuan (n = 3). O thi nghiém in vitro, két qua Bang 2, Bang 4 danh gia do tin
cay théng qua phan tich thong ké SPSS, phuong phap One-way anova, phép thir Duncan (d6 tin
cay p < 0,05).

3. Két qua va ban luan
3.1. Téng hep hé nano chera tinh dau theec vat

Hé nano cua 12 loai tinh dau thuc vat (naO, naM, naB, naS, nab, naQ, naG, naJ, naT, naH,
naA, naD) di dwoc tong hop thanh céng bang phuong phap ddng hda téc do cao két hop véi song
siéu am. Nhu duoc trinh bay ¢ Bang 1, hé nano cua 12 loai tinh dau thuc vat dugc tong hop déu
¢6 kich thudc trung binh ¢ cAp d6 nano (nho hon 211 nm). Trong do6, hé nano tinh dau ma tat
(naM) c6 kich thuéc hat I6n nhat (210,1 nm) va hé nano tinh dau gimg (naG) c6 kich thuéc hat
nhé nhit (82,68 nm). Pidu nay Ia do cac hé mang nano duoc tong hop voi cuing ti 1& chit hoat
dong bé mit giira tween va lecithin (1:1, w/w) nén c6 gia tri HLB (Hydrophilic Lipophilic
Balance) la nhu nhau; trong khi céc tinh déu str dung thi mdi loai c6 gia tri RHLB (Required
Hydrophilic Lipophilic Balance) khac nhau [8]. Bén canh do, véi kich thudc hat nho thi tat ca cac
hé mang nano trén déu c6 thé dé dang tiép xic, thim va tac dung lén nim gay hai.

Thém vao d6, Hinh 1 cho thay, tinh dau duoc déng géi trong hé mang nano c6 do phan tan tét
hon tinh diu & dang thong thuong. Cu thé, ban dau, tinh dau mu tat c6 mau vang dam va néi lén
bé mit nude nhung sau khi duoc dong goi vao trong hé mang nano, dich phan tan nano tinh dau
mu tat c6 mau vang nhat, phan tan dong déu trong nudc. Tuong tu, cAc loai tinh dau con lai sau
khi tong hop déu c6 kha nang phéan tan tot trong méi truong nude. Tir d6 cho thay, 12 loai tinh
dau déu duoc dong goi thanh cong vao hé mang nano ban chat lipid.
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N Y

(a) (b)

Hinh 1. Bg phan tan ciia mét sé logi tinh dau thuc vdt trong nwéc (a) dang théng thuwong; (b) dang nano
Bang 1. Thong s¢ ddc diém cua cac hé nano chera tinh dau thuec vat (n = 3)

Kich thuéc hat

Hg¢ EO-LNs Kich thwéc hat  Chi sé phan tan Thé zeta trung binh sau 3 Thé zeta sau 3
trung binh (nm) (PDI) (mV) thang (nm) thang (mV)
naO 185,13 + 0,71 0,366 + 0,004 -42,73 £ 0,47 186,33 + 3,51 -40,76 £1,21
naM 210,10 £1,00 0,382 + 0,003 -53,70 £ 1,26 211,77 £251 -51,50 £1,20
naB 89,93 £ 0,56 0,214 = 0,006 -52,73 £1,32 92,53+1,10 -50,60 £ 0,26
nas 113,20 £ 0,79 0,204 = 0,002 -44,13 £ 0,52 120,54 £ 0,41 -43,63 £ 0,78
nab 181,86 + 1,15 0,171 £ 0,003 -42,77 £ 0,82 184,40 = 2,36 -40,83 £ 0,38
naQ 127,84 + 1,72 0,294 = 0,004 -46,87 £ 0,45 128,35+ 1,24 -45,46 £ 0,25
naD 106,23 + 1,78 0,372 £ 0,025 -50,10 £ 1,02 107,45+ 1,36 -48,36 £ 0,51
naT 121,86 +1,79 0,363 + 0,002 -50,37 £ 0,75 129,83 + 1,56 -47,83£0,73
naH 92,03 £ 0,63 0,212 + 0,010 -43,60 £ 0,53 93,15+ 1,03 -42,63 £ 0,50
naA 159,40 + 1,92 0,266 + 0,002 -52,73 £0,59 160,10 + 1,62 -50,46 £ 0,40
nad 92,43 + 0,52 0,203 + 0,002 -53,27£1,21 93,98 + 0,58 -51,80 £ 0,36
naG 82,68 + 0,40 0,233 + 0,003 -47,53 £0,75 84,57 + 0,51 -45,46 £ 0,40

Hon nita, chi s6 phan tan (PDI) cia cac hé mang nano déu khdng chénh léch dang ké va cé gia
tri khoang 0,2-0,4. Didu nay cho thiy su dong déu vé mit kich thudc giita cac hat trong céc dich
phan tan nano. Ngoai ra, gia tri tuyét d6i thé zeta cia EO-LNs ctia cac hé nay ciing déu 1on hon 40
mV, tir d6 cho thay hé c6 do on dinh cao. Theo nghién ciu caa Mehnert va cong su khi thé zeta cua
cac hé nano cd gid tri tuyét di Ién hon 20 mV sé tao lec ddy tinh dién du lon dé gitp ngin can cac
hat két hop lai voi nhau dé tao ra hat c6 kich thugc 16n hon, tir d6 gitp cho hé nano c¢6 d6 6n dinh
cao [8], [9]. Két qua Bang 1 ciing da khing dinh dugc 12 hé EO-LNs ¢6 d bén cao thé hién qua su
thay doi khong dang ké cua kich thudc hat va thé zeta. Cu thé, sau 3 thang, kich thudc hat cua cac
hé nano chi dao dong tir 84,57-211,77 nm va gia tri tuyét ddi cua thé zeta van I6n hon 40 mV.

3.2. Hiéu qud sc ché ndm trong diéu kién in vitro
3.2.1. Hiéu qua #c ché nam F. oxysporum cua cac ché pham hé nano chuia tinh dau thyc vdt ¢
dang riéng lé

Hiéu qua tc ché nim trong diéu kién in vitro da dugc thyc hién bang phuong phap dia thach.
Tur két qua ¢ Hinh 2 cho thay, sau 5 ngay nudi cay, & mau ddi chirng sgi nAm c6 mau trang nga,
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phat trién manh. Trong khi d6, & cac mAu ¢ bo sung EO-LNs déu cho hi¢u qua tc ché nam. Cu
thé, & nong o pha lodng 250 lan (twong tng véi ndng do tinh dau 1a 12 pug/mL), naT, naS, naQ,
nab va naJ cho hi¢u qua uc ché hoan toan dat 100%. Trong khi do, hiéu qua uac ché nam cua céc
hé mang nano con lai déu thip hon 63%. Khi ting nong d6 pha lodng 1én 500 lan (twong Gng Voi
nong d¢ tinh dau 1a 6 ug/mL), hiéu qua e ché nim cua cac loai tinh dau khac déu giam dang ké,
chi c¢6 naT, na$S, naQ, nab van cho hiéu qua cao trén 65% lan luot |a 78,81%, 66,10%, 68,64% va
69,49% (Bang 2). Tir cac két qua trén cho thay, hiéu qua e ché nim F. oxysporum cua hé nano
tinh dau toi, qué, sa chanh va dinh huong tét hon so v&i cac hé nano tinh dau con lai. Do d6, hé
nano tinh dau ciia toi, qué, sa chanh va dinh huong dwoc chon cho céc cong thirc két hop hai va
ket hop ba.

Bang 2. Hiéu qud ic ché ndm F. oxysporum (n = 3)

Hé EO-LNs Nong dé pha lodng 250 lan Nong dé pha lodng 500 lan
naT 100,00 + 0,00 78,81 + 1,65
nas 100,00 + 0,00 66,10 + 4,26P
naQ 100,00 + 0,00 68,64 + 1,75P
naMm 13,91 + 1,68f -11,02 + 5,41"
naB 48,70 * 3,50° 38,14 + 2,07¢
naA 3,48 + 2,979 -9,32 + 3,789
naJ 100,00 * 0,00 44,92 +2,11°
nab 100,00 * 0,00 69,49 + 2,92°
naG 25,22 +1,01¢ 14,41 + 2,70¢
naH 37,39 + 2,17¢ 0,85 + 1,48f
naD 62,61 + 0,51° 37,29 + 1,30¢
naO -1,74 £3,12" -5,93 + 1,529

Ghi cha: Cac chiz céi a, b, ¢, d, e, f, g, h chi si khac biér ¢é ¥ nghia thong ké gia cac dong trong 1 cét, Véi
p < 0,05 qua phép the Duncan.

Nong do
pha loang
250 lan

Nong do P
pha loang [§
500 lan |

Hinh 2. Hiéu qud ¢ ché nam cua 12 hé nano tinh dau thuc vt

3.2.2. Hiéu qua iic ché nam F. oxysporum cua cac ché pham hé nano chiza tinh dau thuc vat ¢
dang ket hop

Két qua Bang 3 cho thiy, khi két hop cac hé nano tinh dau thuc vat véi nhau (két hop hai:
naQS, naQT, naTS, naTD, naSP, naQb va két hop ba: naQTS, naQSb, nabQT, nabTS), thi cac
dich phan tan nano tao thanh khong c6 su khac biét dang ké vé kich thudc hat, chi s6 phan tan va
thé zeta. Cu thé, kich thudc hat ciia cac hé khong vuot qua 231 nm véi hé két hop hai va 217 nm
v6i hé két hop ba. Thém vao d6, dung dich phan tan nano nay khong c6 hi¢n tuong gi bt thuong
nhu két tua, tach 16p hay tao thanh phan ung hoa hoc voi nhau. Biéu nay cho thay kha ning két
hop cua cac loai nano tinh dau bang cach phdi tron chlng véi nhau. Hon nita, két quéa ciing cho
thiy kich thudc hat va gia tri tuyét doi thé zeta cua cac cong thire két hop nay khong c6 su thay
dbi dang ké sau 3 thang. Cu thé, kich thudc hat ¢d su ting nhe nhung van nhé hon 235 nm va gia
tri tuyét doi thé zeta cua cAc hé tuy c6 giam nhung van Ién hon 39 mV. Tir d6 cho thay, cac hé
két hop van giir duoc tinh chit cua céc hé nano tinh dau don 1é va duy tri d6 6n dinh trong thoi
gian dai.
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Bang 3. Thong so déc diém cua cac hé EO-LNs két hop (n = 3)

EO.LNs Kichthwochat — Chi so phan tan Thé zeta Kich thwéc hgt  Thé zeta sau 3
(nm) (PDI) (mV) sau 3 thang (nm) thang (mV)
naQT 127,68 + 0,55 0,296 + 0,001 -40,03 £ 2,40 128,61 + 1,25 -39,37 £1,03
nabT 230,91 £ 1,45 0,365 = 0,004 -42,63 £ 0,50 233,71 +£1,20 -41,64 £ 0,51
naQsS 210,10 £ 0,83 0,205 + 0,003 -45,80 £ 0,36 212,70 £ 0,55 -43,71 £ 0,62
naTsS 86,61 + 0,56 0,217 + 0,006 -46,90 £ 0,50 88,55+1,24 -45,73 £ 0,48
nabQ 133,80+ 1,14 0,223 £ 0,004 -43,07 £ 0,55 138,54 + 1,50 -40,27 £ 0,73
nabS 186,61 + 1,36 0,172 £ 0,003 -47,23 £ 0,57 187,63+ 2,11 -46,03 £ 0,44
naQTS 216,68 £ 0,93 0,295 = 0,003 -45,77 £ 0,61 217,61 £1,36 -44,59 + 0,50
nabDQT 13591 +1,17 0,209 = 0,007 -44,57 + 0,65 138,31 + 2,07 -41,13 £ 0,77
nabQS 117,81+ 1,20 0,380 = 0,009 -44,90 + 1,36 118,45+ 1,28 -43,60 + 0,87
nabTS 166,84 £ 0,11 0,386 = 0,005 -46,23 £ 0,76 168,07 £ 1,59 -42,67 £ 0,55

Bén canh d6, khi két hop hai hé nano tinh dau da cho thy hiéu qua tc ché nim tét hon. Cu
thé, & ndng d6 pha lodng 500 lan (twong Gng véi ndng do tinh dau trong cong thire 1a 6 pg/mL),
khi st dung két hop hé nano tinh dau dinh huong va hé nano tinh dau sa chanh tao thanh hé
NabS cho hiéu qua tc ché nam 1a 75,42%. Trong khi do6, & clng néng d6 pha loang (twong ung
Vi nong d6 tinh dau 1a 6 pg/mL), hé nab va NaS don 1¢ chi cho hi¢u qua trc ché nam thap hon
70%, lan luot 14 69,49 va 66,10%. Tuong tu véi hé naTS, & nong d6 pha lodng 500 lan, hiéu qua
cta hé két hop 1a 88,14% cao hon hé naT 9,33% va cao hon hé¢ NaS 22,04%. Két qua nay cho
thay, khi két hop cac hé nano tinh dau don 1é véi nhau thi hiéu qua @c ché nam cao hon. Tuy
nhién, ciing c6 trudng hop cho hiéu qua e ché nim kém hon nhu naQT hay nabT.

Thém vao do, khi két hop ba hé nano tinh diu tao thanh hé NaQTS, NaQSP, NabQT, NabTS
cling cho thay hiéu qua trc ché nam t6t hon hé tinh dau don 1é nhung kém hon hé tinh dau két hop
hai. Cu thé, & ndng do pha lodng 250 lan (twong (ng véi ndng d6 tinh dau 12 12 pg/mL) hé két
hop ba chi cho hiéu qua irc ché nam dat tir 85,59 dén 88,14%, trong khi dé, tit ca cac hé két hop
hai déu cho hiéu qua dat tir 91,53% dén 100% (Bang 4).

Két qua nay cho thiy, ddi véi ching nam F. oxysporum hiéu qua &c ché ndm cua cac hé két
hop c6 hiéu qua hon hé don 1¢ va hé két hop ba loai nano tinh dau cho hiéu qua kém hon hé két
hop hai loai nano tinh dau. Piéu nay ciing phit hop véi mot sb nghién ciu trude day ciaa Nguyén
Minh Hiép va cong su (2022), Tran Thi Ngoc Mai va cong su (2020). Cu thé, cac nghién ctu nay
da cho thay viéc két hop cac hé nano tinh dau vao trong mot ché pham s& cho hiéu qua wc ché
nim t6t hon, tuy nhién khong phai lic nao két hop ba ciing cho hiéu qua cao hon két hop hai,
diéu nay phu thudc vao chiing nim va loai tinh dau [8], [10].

Bang 4. Hiéu qud irc ché ndm cua hé nano tinh dau két hop
Nong d phalodng  Nong dé phalodng  Nong dd pha lodng

HE EO-LNs 250 Iin 500 Iin 600 lin
naQT (naQ+naT) 100,00 + 0,002 75,59 +1,67°¢ 49,17 + 1,74°
naT$S (naT+naS) 100,00 + 0,002 88,14 + 3,042 63,33 + 3,752
nabDT (nab+naT) 91,53 + 3,05P 73,73+ 2,78° 47,83 +0,72°
nabS (nab+naS) 92,37 £ 2,37° 75,42 + 3,14° 53,33 +1,88°
nabQ (nab+naQ) 100,00 + 0,002 86,44 + 3,67% 63,33 + 0,802
naQs (naQ+nas) 100,00 + 0,002 82,20 + 2,310 61,67 + 1,712

naDTS (naD+naT-+naS) 85,59 + 1,06°¢ 58,47 + 1,85¢ 39,17 + 0,78¢
nabPQT (naD+naQ-+naT) 85,59 +1,72°¢ 48,31 + 3,16° 28,33 + 2,33¢
naPQS (naD+naQ-+naS) 88,14 + 2,75° 57,63 + 2,07¢ 38,33 +2,14¢
naQTS (naQ+naT+naS) 87,29 + 2,24°¢ 50,00 + 2,18¢ 24,17 + 3,25f

Ghi chi: Cac chiz cdi a, b, ¢, d, e, f chi sir khac biér ¢é y nghia thong ké giira céc dong trong 1 cgt, véi p <

0,05 qua phép thzz Duncan
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bC naQT naTS naDT nabS naDQ naQS nabTS naDQT naDQS naQTS

Nong do pha
loang 250 lan

Néng do pha
loang 500 lan |§

Nong do pha
loang 600 lan

Hinh 3. Hleu qua ic ché ndm cua he nano tinh dau két hop. Hé két hop hal naQT naTs, naPT, nabs,
nabQ, naQs; hé két hop ba: naPTS, naPOT, naPQS, naQTS

4. Két luan

Bang phuong phap ddng hoa tc d6 cao két hop voi song sidu am dé giam kich thudc hat, hé
EO-LNSs cua 12 loai tinh dau thyc vat da dwoc tong hop thanh cng vai kich thudce hat trung binh
nho hon 250 nm, thé zeta c6 gia tri tuyét d6i lon hon 42 mV. Két qua cho thiy cac hé nano nay
c6 do bén cao va c6 thé bao quan trong thoi gian dai (trén 3 thang). Thi nghiém in vitro da chung
minh su két hop gitra céc loai tinh diu ¢ dang nano cho hiéu qua tc ché ndm F. oxysporum tbt
hon so vé6i dang riéng I¢, trong d6 cong thuc két hop hai cho hiéu qua tét hon cong thirc két hop
ba. Két qua cling da chi ra cdng thirc naTS cho higu qua G ché nam F. oxysporum tot nhét dat
88,14% & nong d6 pha lodng 500 lan (twong wng ndng dd tinh dau 1a 6 pg/mL). Tir d6 cho thy
tiém nang tng dung cua hé két hop hai loai nano tinh dau toi, sa trong viéc wc ché nim F.
oxysporum gay bénh trén cay trong.
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