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TOM TAT

Nghién c(fu nay trinh bay qud trinh bao ché thanh cong hé nano nhii tuong (Nano Bio-F1) tit tinh dau qué (CGinnamomunm cassia) va tinh dau nghé (Curcuma
longa), st dung cac chat hoat dong bé mat bao gdm Tween 20 va PEG 400. Quy trinh diéu ché két hop ky thudt dong hoa tdc do cao va siéu dm nham tao ra hé
phén tan on dinh véi kich thudc hat 112nm va 1591,5nm, PDI thap va thé zeta dat -58,1mV, dam bao d6 6n dinh. Phan tich thanh phan hda hoc cla tinh déu
nghé bang GC-MS ghi nhan ham lugng cac chét chinh turmerone - ddc biét ar-turmerone (38,45%). Cinnamaldehyde chiém 83,11% trong tinh ddu qué dugc
phan tich bang hé thong sac ky khi GC-FID. Danh gia hoat tinh sinh hoc in vitro cho thay hé nhii tuong c6 hiéu qua tic ché 100% ddi véi ndm Alternaria solani va
80,99% d6i véi ndm Rhizoctonia solani. K&t qua nghién ciiu mé ra hugng (ng dung tiém nang trong phat trién ché pham sinh hoc than thién véi méi truting
trong nong nghiép bén viing.

Tirkhéa: Cinnamomum cassia; Curcuma longa; hoat tinh khdng ndm; Alternaria; Rhizoctonia; Nano nhii tuong .

ABSTRACT

This study describes the successful preparation of a nanoemulsion system (Nano Bio-F1) using essential oils from Cinnamomum cassia (cinnamon) and
Curcuma longa (turmeric), combined with surfactants Tween 20, PEG 400. The preparation process combined high-speed homogenization and ultrasonication
techniques, yielding a stable dispersion system with nano-scale particle sizes 112nm and 1591.5nm, as confirmed by dynamic light scattering (DLS). The
formulation exhibited a low polydispersity index (PDI) and a high zeta potential (-58.1mV), indicating excellent colloidal stability. GC-MS analysis of turmeric
essential oil revealed a high concentration of turmerones, particularly ar-turmerone (38.45%). Quantitative analysis by gas chromatography with flame
ionization detection (GC-FID) identified cinnamaldehyde as the major component, representing 83.11% of the total essential oil composition. In vitro bioactivity
assays demonstrated the nanoemulsion's superior antifungal efficacy against phytopathogenic fungus Alternaria solani (100% inhibition) and Rhizoctonia solani
(80.99% inhibition). These findings highlight the potential of this botanical nanoemulsion as an eco-friendly biocontrol agent for sustainable agriculture.

Keywords: Cinnamomum cassia; Curcuma longa; Alternaria; Rhizoctonia; botanical nanoemulsion, antifungal.
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1. GIGI THIEU

Hién nay, nam Alternaria la nguyén nhan gay ra nhiéu
bénh hai nghiém trong trén cac loai cay tréng, anh huéng
truc ti€p dén nang sudt va chat lugng noéng
san. Alternaria spp. la ndm gay bénh d6ém la déc trung bai
cac vét bénh hinh tron, mau nau den véi cac vong dong
tam ro rét, thudng xuat hién trén 14 gia trudc khi lan sang
cac bod phan khac cua cay [1]. Trong diéu kién dm udt, bao
tir ndm phat tan manh, gay thiét hai nghiém trong dén
nang suat cay trong chi trong thai gian ngén. Rhizoctonia
solani gay bénh gay bénh chét cay con hai cai bap va con
goi la bénh 18 ¢6 ré, trén nhiéu loai cay tréng [1, 2]. Nam
bénh gdy hai bang cach thaéi ré, théi géc va gay chét cay
con. Nam Alternaria spp. va Rhizoctonia spp. c6 kha nang
khang lai mot s6 thudc trir ndm hoa hoc thong thusng, doi
hoi cac gidi phap thay thé hiéu qua va bén vimg hon [1, 2].

Trong linh vuc bdo vé thuc vat, cadc ché phdm nano
nha tuong ti tinh dau thuc vat dang dugc quan tam nho
kha nang nang cao hiéu qua khang ndm va gidm thiéu tac
dong méi truong. Dac biét, viéc két hgp tinh dau qué
(Cinnamomum cassia) va tinh dau nghé (Curcuma longa)
trong hé nano nh tuong cho phép tan dung hoat tinh
khang ndm manh clia cac hgp chat phenolic (vi du:
cinnamaldehyde) va turmerone, dong thai cai thién do
6n dinh va kha nang tham thidu vao mé bénh [3-7]. Cac
nghién ctiu gan day cling chiing minh rang ky thuat déng
hoa téc do cao két hgp siéu am gidp tao ra hé nano nhi
tuong véi kich thudc hat siéu nhé (< 200nm), tu dé tang
cudng hiéu qua tic ché nam gay bénh [8, 9].

Tinh dau nghé, véi thanh phan chinh la ar-turmerone,
da dugc ghi nhan cé hoat tinh khang ndm phé réng nhg
cd ché pha vé mang té bao va Uc ché qua trinh téng hgp
ergosterol [5, 6, 12]. Nghién ctiu [5, 13] da chi ra rdng tinh
dau nghé va curcumin c6 kha nang tic ché nam c6 hai cho
cdy trong va thuc pham nhu nhu Fusarium va Botrytis.
Nh& d6, cac hgp chat tir nghé c6 thé dugc st dung nhu
mot bién phap tiém nang dé ngan chan su phat trién cta
nam gdy bénh thuc vat. Trong khi d6, tinh dau qué chia
cinnamaldehyde néi tiéng véi khd nang tiéu diét
nam gay bénh cay tréng nhu Alternaria va mot sé ndam
moc khacthéng qua Uc ché enzyme chinh trong qua
trinh trao d&i chat cta chung [5, 8, 9].

Nghién ctu nay tap trung vao viéc ché tao hé nano
nha tuong tirtinh dau qué, tinh dau nghé va cac chat nha
hoéa tu nhién (Tween 20, PEG 400), déng thoi danh gia
hoat tinh khang nam in vitro d6i vai Alternaria solani va
Rhizoctonia solani. Muc tiéu huéng dén la phat trién mot
ché& pham sinh hoc an toan, than thién méi trudng, gop
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phan giam phu thudc vao thu6c bao vé thuc vat hoa hoc
trong néng nghiép bén viing.

2. THUC NGHIEM

2.1.Vatliéu va thiét bj

Tinh dau qué dugc mua tai Cong ty C6 phan Techvina
& Khodi Chau, Hung Yén. Tween 20, PEG 400, DAY CO (can
day thap chung cat tinh dau qué), methanol, ethyl
acetate, n-hexane la cac héa chat cong nghiép c6 nguén
g6c¢ Trung Quéc va moét s6 nudc EU. Cac dung moi dugc
cat lai trudc khi st dung.

Thiét bi may zetasizer Micro - S90 dugc san xuat tai
nuéc Anh dung dé do kich thudc hat va thé zeta. May c6
quay chan khéng RV 10 Digital V clia hdng IKA, Bdc. May
déng héa T 18 Ultra-Turrax (IKA, Duc) véi toc d6 tir 3000 -
25000 vong/ phut. Ta cdy vi sinh Human Lab, Han Quéc
dat tiéu chuan 1SO 9001:2008.

Hé thong sac ky khi Headspace HS-20 (Shimadzu, Nhat
Ban), hé théng sac ky khi GC-MS (GC-2030, Shimadzu,
Nhat Ban) va Agilent 122-5532E trang bi dau do ion hoa
ngon Ifa (FID) [11].

2.2. Tach chiét tinh dau nghé tir cao dich phan con lai
sau két tinh tir qua trinh san xuat curcuminoid

Quy trinh thu tinh dau nghé dugc thuc hién bang qua
trinh chiét dung méi phan bé [8, 10]. Ldy 5009 cao dich
phan con lai sau két tinh tu qua trinh san xuat
curcuminoid, hoa tan hoan toan trong 200mL H.,O va
500mL methanol, sau d6 cho thém 500mL n-hexane. Cho
toan bd hén hgp vao trong phéu chiét 2 lit, lac déu, sau
mot thai gian hén hgp phan thanh 2 16p. Tach lay I6p
dung méi va phan it phan cuc & 16p trén. Qua trinh chiét
ldp lai cho dén khi dich chiét bén trén nhat mau (3 lan).
Cac dich chiét ctia pha n-hexane dugc gop lai, réi tién
hanh cat loai dung méi n-hexane bang cé quay tdi kiét
thu turmeric oil (hdn hgp dau nghé va tinh dau). Khoi
lugng dau nghé thu dugc cé khéi lugng 180g.

2.3. Tao nano nhii tuong chira tinh dau qué

Hé nano nhi tuong chia tinh dau qué dugc diéu ché
theo quy trinh 3 budc tuong ty nhu cac nghién ctu trudc
day [8, 9]: Bau tién, tinh dau qué dugc can chinh xac véi
ty 1& 20,71% so vGi téng khéi lugng hé nhil tuong. Tiép
theo, cac thanh phan nhii héa bao gom Tween 20, DAY
CO (cén day thap chung cat tinh dau qué), tinh dau nghé
va PEG 400 dugc phoi tron theo ty 1é can bang 1:1:0,6:1 (1
tuong Ung 22,32% méi chat), sau d6 hon hop dugc dong
hoa bang may khudy téc dé cao trong 30 phut dé tao hé
nhii tuong co ban. Cudi cung, tinh dau qué dugc bé sung
tu tur vao hé nhii tuong co ban va tiép tuc khudy tron déu
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trong 20 -30 phut cho dén khi thu dugc hé nano nhi
tuong déng nhat, 6n dinh, khéng cé hién tugng tach pha.
San phadm cudi cung la hé nano nhi tuong déng nhat vdi
cac giot dau dugc phan tan min trong pha nudc.

H6n hop dugc déng hoa & toc dé 1000rpm trong 15
phut cho dén khi thu dugc hé nhi tuong dong nhat, ¢
mau vang nhat hon so véi hé dam dac ban dau. Cac hé
nano nh tuang sau khi pha ché dugc bao quan & nhiét
dé phong va theo déi d6 6n dinh trong 1 thang. Cac dac
tinh ly héa cta hé nhi tuong Nano Bio-F1 sé dugc phan
tich chi tiét, dong thai danh gia hoat tinh khang nam in
vitro d6i vai Alternaria solani va ndm Rhizoctonia solani.
2.4. Cac phuong phap danh gia dic diém cda nano
nhii tuong

Phuong phdp do kich thudc hat trung binh, chi sé da
phdn tdn (Pl) va gid tri thé zeta

Kich thudc trung binh, chi s8 thé zeta va chi s6 do
phan tan cta nano nhi tuong dugc xac dinh bang ky
thuat tan xa anh sang déng bang may zetasizer Micro -
S90 (Anh).

DaGi véi phép do nay, can phaloang hén hop nhi tuong
bang nudc cat véi ti 1é 1:2500, dung micropipet hut va
khudy déu cho dén khu dung dich dong nhat réi cho vao
cuvet polystyrene. Ti€p theo, ta cai dat cac thong s6 véi tat
cad cac phép do tai may nhu: nhiét do 25°C, do nhét la
0,8872cP, chi s6 khuc xa ctia nudc la 1,330. Méi phép do
dugc 13p lai 3 1an theo nhu cai dat mac dinh cda thiét bi [9].

Phuong phdp sdc ky khi - quang phé khéi (GC-MS)

Dau nghé dugc chung cat 16i cudn theo hai nudc dé thu
hén hgp cac hgp chat dé bay hoi, sau d6 lam khan bang
Na,SO, trudc khi phan tich. Qua trinh phan tich dugc thuc
hién bang hé thong Headspace HS-20 (Shimadzu, Nhat
Ban), trong dé mau dugc U & 90°C trong 20 phdt véi nhiét
do tiém va chuyén mau déu la 150°C, ap suat khi nén 50
kPa. Ti€p theo, mau dugc phan tich trén hé GC-MS (GC-
2030, Shimadzu) strdung cot Rxi-5MS (30m x 0,25mm, film
0,25um). Chuang trinh nhiét bat dau & 50°C (gilr 4 phut),
tang dan lén 80°C (2°C/phut), 150°C (5°C/phut), 200°C
(10°C/phut), va 300°C (20°C/phdat, gitr 3 phut). Budng ion
duy tri & 230°C, khi mang He (1,69mL/phut), ché d6 chia
dong 1:5 va ap suat dau cot 100kPa.

Phuong phdp sdc ky khi - detector ngon Itra (GC-FID)

Thanh phan hoa hoc cta tinh ddu qué dugc xac dinh
bang hé théng sac ky khi Agilent 122-5532E trang bi dau
do ion héa ngon Itra (FID). Hé théng st dung cét mao
quan DB-5ms (30m x 250um, d6 day I6p phim 0,25um)
V@i cac diéu kién phan tich t6i uu nhu sau: nhiét dé budng
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cot dugc khéi tao & 60°C (gilt 2 phut), sau do tang theo
chuong trinh nhiét véi téc dé 4°C/phat dén 192°C, tiép
tuc tang dén 260°C va gilr 6n dinh trong 2 phut. Téc do
dong khi mang (Heli) dugc duy tri & TmL/phut trong suét
thai gian phan tich 35 phut. Nhiét d6 dau do FID dugc
thiét lap & 280°C dé€ dam bao dod nhay va do chinh xac toi
uu cho viéc dinh lugng cac cau tur.

2.5. Phuong phap thi nghiém in vitro trén nam
Alternaria solani va Rhizoctonia solani gay bénh & cay
trong

Cac hé nano nhi tuong tao thanh gém: hé 1, hé 2
dugc thi nghiém véi ndam cady trong méi trudng chia
Potato Dextrose Agar (PDA), theo ddi su tic ché clla nam
va so sanh vai d6i chiing am sau 2 - 5 ngay. Mo6i trudng
PDA dugc hap tiét trung va lam nguéi dén khoang 50°C,
sau d6 cho thém mau thir. PDA thu dugc dem d6 vao dia
Peptri c6 dudng kinh 9 cm. Ba dia peptri 1ap lai dugc su
dung cho mbi hé nano nhii tuong. Dung 3 dia PDA khéng
chita ché phdm dé lam déi chiing am (mau kiém soat). Doi
chung duong dugc thuc nghiém véi Thumb 0,55L (hoat
chat chitosan) tai néng d6 0,12%. Theo doéi va do dudng
kinh ndm bang thudc kep dién ti. Hiéu qua Uc ché nam
dugc tinh theo cong thuc [9, 101:

Hiéu qua Uc ché (%) = 100 x (D~Dy)/(D-5)

Trong d6: D Buong kinh ndm trén dia petri doi
ching, mm; D¢: Dudng kinh ndm trén dia c6 chia nano
nh{ tuong; 5: Dudng kinh agar cay nam (mm).

Nam Alternaria solani (gdy bénh d6m vong trén ca
chua) va Rhizoctonia solani (gay bénh chét cay con hai cai
bdp) dugc cung cap tir ngudn thuan chiing clia Vién Bao
vé Thuc vat, bdo quan & nhiét do 4°C va day kin dé tranh
lay nhiém chéo. Phan tich phuong sai (ANOVA) da dugc
thuc hién dé xac dinh su khac biét gilra cac gia tri trung
binh. D& danh gia muc dé bién dong cua d liéu trong
ting phan tich, Hé sé bién thién (Coefficient of Variation
-CV, %) da dugc tinh toan. Trong trucng hop ANOVA cho
thdy c6 su khac biét c6 y nghia thdng ké, tiéu chudn Sai
khac cé y nghia t6i thiéu (Least Significant Difference-
LSD) & muic y nghia 5% da dugc ap dung dé xac dinh cac
cap gia tri trung binh cu thé c6 su khac biét.

3. KET QUA VA THAO LUAN
3.1. Tinh chat héa ly cia hé nano nhii tuong

Kich thudc hat trung binh, chi s6 da phdn tdn va gia tri
thé zeta

Két qua do phan bé kich thudc hat ctia mau Nano Bio-
F1 bang ki thuat DLS & nhiét d6 25°C, chi s6 khuc xa 1,42
va goc do 90° c6 2 loai hat 112nm va 1591,5nm (micro)
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trong hon hop sau diéu ché. Déng thai Pl 1a 1,225 va gia
tri zeta = -58,1mV cho thay hé bén trong méi trudng
nudc khi pha loang (hinh 1).
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Hinh 1. Biéu d6 chi s6 kich thudc hat va thé zeta cia mau Nano Bio-F1

Bén canh dé, cong thuc nano nhi tuong dugc danh
gia qua chi s6 PDI va thé zeta. K&t qua nay cho thay hé
dugc tao thanh c6 dé 6n dinh cao, hat phan tan t6t trong
dung dich [8]. Thé zeta c6 gia tri tuyét déi > 25 cho thay
kha nang tao hé vi nhi tuang bén, tranh dugc hién tuong
tach I6p, két tua xay ra do hiéu (ing tuong tac tinh dién.

So sanh két qua véi cac nghién ctiu khag, ta thay rang
két qua ctia hé nano nhi tuong tinh dau qué c6 cac s6 do
vé kich thudc trung binh, chi sé da phan tan va thé zeta
kha tét va cling tuong tu véi cac nghién ctu da thuc hién.
Qua d6 tang thém dé tin cay vé phuong phap nghién ctu
dugc st dung [9, 111.

Thanh phdn cdc hop chdt dé bay hoi trong ddu nghé

Sau khi sif dung cac phuong phap phan tich hién dai
dé xac dinh thanh phan cac hoat chat chinh trong tinh
daunghé [5,12, 14]. K&t qua cho thdy: thanh phan ch yéu
thuéc nhom sesquiterpenoid, trong d6 néi bat la ar-
turmerone (38,45%) - hop chat dac trung ¢ hoat tinh
khang nam manh. Cac thanh phan quan trong khac bao
gém tumerone (17,67%), ar-curcumene (2,12%) va (E)-
atlantone (2,72%). Nhém turmerone (ar-turmerone +
tumerone) chiém té6i 56,12% téng thanh phan (Bang 1),
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day la cac hgp chat then ch6t quyét dinh hoat tinh sinh
hoc cla tinh dau nghé, dac biét trong viéc tc ché ndm
bénh thuc vat nhu Alternaria. Bén canh do, tinh dau con
chta nhiéu sesquiterpen khac nhu B-bisabolene (0,60%)
va dihydro-ar-turmerone (0,59%) c6 thé déng vai tro ting
cudng hiéu qua sinh hoc [12, 141.
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Hinh 2. Sac ky d6 GC-MS cla tinh ddu nghé
Bang 1. Thanh phan cac hgp chat dé bay hai trong tinh dau nghé

. Thoi gian Tylé

STT Hop cht " (pghl'lt) RI* (ZA))'
1 | a-Phellandrene 11,371 969 0,63
2 | Eucalyptol (1,8-cineole) 12,861 1059 | 047
3 | m-Camphorene 31,769 1572 | 0,47
4 | Ar-curcumene 32,828 1524 | 2,12
5 | B-Bisabolene 33,560 1500 | 0,60
6 | Caryophyllene oxide 34,748 1592 | 0,18
7 | (+/-)-Dihydro-ar-turmerone 35,362 1568 | 0,59
8 | a-Santalol 35,652 1668 | 0,27
9 | Curlone 36,156 1582 | 0,26
10 | Ar-turmerone 36,684 1660 | 38,45
11 | Tumerone 36,765 1616 | 17,67
12 | (2)-y-Atlantone 37,028 1616 | 0,45
13 | (E)-Atlantone 38,300 1367 | 2,72
14 | 7-Tetradecenal 41,396 2007 0,46
15 | Ethyl oleate 41,574 2241 | 0,17

(*): RI= Retention Index dugc tinh trén co s& Kovats Retention Index.
Thanh phan cdc hop chdt dé bay hai trong tinh ddu qué

Tinh dau qué dugc phan tich cho thay thanh phan cha
yéu (bang 2) la trans-cinnamaldehyde (83,11%), hgp chat
c6 hoat tinh khang ndm manh. Cg ché tac déng cla
cinnamaldehyde bao gobm Uc ché enzyme thiét yéu trong
qua trinh trao di chat ctia ndm, pha v& cdu trdc mang té
bao, va can thiép vao qua trinh téng hgp ergosterol [4, 7,
111. Ngoai ra, cac thanh phan phu nhu cinnamyl acetate
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(1,26%) va benzaldehyde (2%) c6 thé hé trg tang cudng
hiéu qua khang nam théng qua kha nang tham thau va
tac dong hiép dong [3, 6]. Coumarin (4,61%) cling dugc
ghi nhan vai hoat tinh tic ché hé hap té bao nam, nhung
can luu y vé déc tinh tiém tang & liéu cao [14].

FID1 A, Front Signal (20230908\Q080923N.D)

pA ]

1750

1250

49377

1000 -

250 +

Hinh 3. Sac ky d6 GC-FID ctia tinh dau qué
Bang 2. Thanh phan cdc hop chat dé bay hai trong tinh dau qué

ST Hop chat Tha(lp!:fi'tl)qu nu(r:::;er .?‘:A:)e
1 | Benzaldehyde 8473 100-52-7 | 2,00
2 | Salicylaldehyde 11,124 90-02-8 0,50
3 | Cinnamicaldehyde (cis-) 17,161 57194-69-1| 0,64
4 | Cinnamic aldehyde (trans-) 19,334 14371-10-9| 83,1
5 | Coumarin 2431 91-64-5 4,61
6 | Cinnamyl acetate 24,536 103-54-8 1,26
7 | Ortho Methoxyl 27,13 1504-74-1 | 1,28

Cinnamaldehyde

V6i ham lugng trans-cinnamaldehyde chiém uu thé
(83,11%), tinh dau qué nay dat tiéu chudn chat lugng cao
cho ting dung trong phat trién ché phdm bao vé thuc vat.
Khi két hgp véi tinh dau nghé (chia turmerone) trong hé
nano nhi tuong, hiéu qua khang nam dugc tang cudng
nh& co ché da tac dong va kha nang phan tan uu viét ctia
hé nano [7, 15]. K&t qua nay phu hgp vai nghién ciu trudc
day cta Feng va cong su vé tiém nang Ung dung cua
cinnamaldehyde trong kiém soat ndm bénh hai cay tréng
[14,15].

3.2. Hoat tinh sinh hoc ctia cac hé nano nhii tuong
Nghién ctu tién hanh cac thir nghiém danh gia hiéu

luc ché phdm Nano-Bio F1 ti nguyén liéu thdo moc ddi

v6i ndm gay bénh trén 14 hai ca chua (ndm
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Alternaria solani gdy bénh dém vong) trong diéu kién
phong thi nghiém. Do dac diém sinh hoc, sinh thai cta
nam Alternaria solani c6 t6c d6 phat trién sgi ndm cham
han cac ndam khac nén thai gian theo doi kéo dai.

Hiéu luc cla ché
phdm Nano-Bio F1 déi
vGi nam Alternaria solani
gdy bénh démvong trén
cay ca chua trong diéu
kién phong thi nghiém.

Sau khi tién hanh thir
nghiém kha nang tc ché
cta ché phdm Nano-Bio
F1 dén nam
Alternaria solani  trong
diéu kién phong thi
nghiém, két qua tir bang
1 cho thay cac cng thiic
st dung ché pham
Nano-Bio F1 & cac néng
dd 0,25%; 0,5%; 0,75% soi nam bi Gc ché hoan toan,
khéng phat trién dugc trén méi trudng. Thubc so sanh
(Thumb 0,55L) s&t dung & ndbng d6 0,12% c6 tac dung Uc
ché sy phat trién tdn ndm. Sau 7 ngay nudi cdy cong thuc
déi ching dudng kinh tan ndm Alternaria solani moc kin
dia méi truong véi dudng kinh dat 90mm, véi codng thic
thuéc Thumb 0,5 SL xt ly & néng d6 0,12% dudng kinh
tan nam la 39,6mm, & cac cong thuc thudc thi nghiém ti
noéng d6 nho nhat 0,25% dén 0,75% da (c ché hoan toan
su phat trién cta soi nam.

134432

| 133781

30

Verified By QC

25

2

Bang 3. Khd ndng (ic ché clia ché phdm Nano-Bio F1 dén su sinh trudng,
phét trién nam Alternaria solani trong diéu kién phong thi nghiém (Vién Bao
vé Thucvat - 2024)

] i Dudng kinh tan nam
Cong | Thuodcthi | Nongdd sau nudi cdy (mm)
thiic nghiém (%)
1ngay | 3 ngay | 5 ngay | 7 ngay
1 |Nano-Bio F1 0,25 0,00c | 0,00c | 0,00c | 0,00
2 |Nano-Bio F1 0,50 0,00c | 0,00c | 0,00c | 0,00
3 |Nano-BioF1 0,75 0,00c | 0,00c | 0,00c | 0,00
4 |Thumb 0,55L 0,12 | 10,40b | 21,60b | 33,53b | 39,60b
5  |Ddichiing nugcld | 13,07a | 39,53a | 67,60a | 90,00a
V(%) 48 2,1 08 03
LSD (%) 041 | 046 | 03 | 0176

Ghi chii: Trong cting mt cdt, cdc chit s6'cd mau tu theo sau gidng nhau thi
khdng khdc biét c6 y nghia thing ké & muic 5%
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Bang 4. Hiéu luc ché pham Nano-Bio F1 d6i véi nam Alternaria solani trong
diéu kién phong thi nghiém (Vién Bao vé Thuc vt - 2024)

Cong | Thucthi |0 N:'ﬁ:_gi‘;e(%as':u
thiic | nghiém ’
i (%) | 1ngay | 3ngay | 5ngay | 7ngay
1 [Nano-BioF1 | 0,25 | 100,00a | 100,00a | 100,00a | 100,00a
2 |Nano-BioF1 | 0,50 | 100,00a | 100,00a | 100,00a | 100,00a
3 |Nano-BioF1 | 0,75 | 100,00a | 100,00a | 100,00a | 100,00a
4 [Thumb05SL | 0,12 | 20,41b | 4536b | 50,39b | 56,00b
V(%) 19 0,7 0,2 0,1
LSD (5%) 2,84 1,09 0,40 0,21

Ghi ch: Trong ciing mt cdt, cdc chir s6' ¢ mu tu theo sau gidng nhau thi
khdng khdc biét c6 y nghia thong ké & mic 5%.

TU két qua thi nghiém & bang 2 cho thay ché pham
Nano-Bio F1 th nghiém & cac cong thdc nong do tu
0,25%; 0,5% dén 0,75% déu c6 hiéu luc tc ché 100% doi
V@i sgi nam Alternaria solani gay bénh d6m vong ca chua.
Ché pham Nano-Bio F1 cho hiéu luc phong trit ndm
Alternaria solani cao hon nhiéu so véi thuéc so sanh
Thumb 0,55L chifa hoat chat chitosan thir nghiém & nong
d6 0,12%. Hiéu luc cta thudc Thumb 0,55L chi dat duoc
56% sau 7 ngay thi nghiém khi xtt ly & néng d6 0,12% nhu
theo khuyén cado ctia nha san xuat.

Bang 5. Kha néng i ché cla ché phdm Nano-Bio F1 dén su sinh trudng,
phaét trién ndm Rhizoctonia solani trong diéu kién phong thi nghiém (Vién Bao
vé Thucvat - 2024)

L .| Buong kinh tdn ndm sau nudi cay
Cong | Thudcthi | Nong (mm)
thiic nghiém | dd (%)
1 ngay 2ngay | 3ngay
1 |Nano-Bio F1 0,25 10,78¢ 17,56¢ 20,22¢
2 |Nano-Bio F1 0,50 10,22¢ 16,67cd | 17,67d
3 |Nano-Bio F1 0,75 9,56¢ 15,33d 17,11d
4 |Thumb05SL | 0,12 14,44b 27,22b 30,11b
5 |Ddiching nugcla | 30,56a 70,00a 90,00a
V(%) 54 41 48
LSD (5%) 147 2,11 2,03

Ghi chui: Trong ciing mdt cdt, cdc chif s6 ¢6 mau tu theo sau gidng nhau thi
khdng khdc biét cd y nghia thong ké & muic 5%

DaGi v6i ndm Rhizoctonia solani Nano-Bio F1 gay tic ché
tur 77,53 t6i 80,99% sau 3 ngay Uic ché (bang 5 va 6 va hinh
4). Trong khi Thumb 0,55L chi tc ché 66,54% doi vGi
Rhizoctonia solani (bang 6). Qua két qua thi nghiém trong
diéu kién in vitro cho thay ché phdm sinh hoc Nano-Bio F1
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tur nguyén liéu thao moc co hiéu luc cao Uc ché su phat
trién nam Alternaria solani gay bénh dém vong ca chua va
Rhizoctonia solani gay bénh gay bénh chét cay con hai cai
bap, c6 thé tién hanh cac tht nghiém nghién cdu tiép
theo trong diéu kién nha lugi cling nhu déng ruéng.

Béng 6. Hiéu luc ché pham Nano-Bio F1 ddi véi ndm Rhizoctonia solani
trong diéu kién phong thi nghiém (Vién Bao vé thuc vat - 2024)

Cong | Thudcthi | Nong | Hiéulucché phdm Nano-BF (%) sau
thic | nghiém | d6(%) | 1ngay | 2ngay | 3ngay
1 |Nano-BF 0,25 64,68a 74,85b 77,53b
2 |Nano-BF 0,50 66,52a 76,13ab | 80,37a
3 |Nano-BF 0,75 68,77a 78,10a 80,99
4 |Thumb0,55L | 0,12 52,70b 61,05¢ 66,54c
V(%) 44 4,7 2,8
LSD (5%) 5,22 3,15 2,46

Hinh 4. Thir nghiém hiéu luc cta ché phdm Nano - Bio F1 dén su sinh
trudng, phat trién nam Rhizoctonia solani gay bénh chét cay con hai cai bap
trong diéu kién phong thi nghiém (sau 2 ngay thi nghiém)

4. KET LUAN

Hé nano nhi tuong chia tinh dau qué va nghé dugc
ché tao thanh céng bang phuang phap déong héa va siéu
am. Két qua phan tich cho thay hé co6 kich thuéc hat
112nm va 1591,5nm; thé zeta dat -58,1mV, dam bao do
én dinh cao. Thanh phan chinh trong tinh dau nghé va
qué lan lugt la ar-turmerone (38,45%) va cinnamaldehyde
(83,11%), mang lai hiéu qua khang nam in vitro 100% doi
vGi nam Alternaria solani va 80,99% d6i vGi nam
Rhizoctonia solani. Day la tién dé quan trong cho viéc ting
dung ché pham sinh hoc nay trong néng nghiép bén
vling, thay thé mét phan thuéc bao vé thuc vat héa hoc.

LOI CAM ON

Nghién cru nay dugc tai trg bdi dé tai “Nghién ctu
trién khai mé hinh tham canh rau, qua theo tiéu chuin
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hiu co dé thay thé thudc bao vé thuc vat hoa hoc bang
cac ché pham nano-sinh hoc véi nguyén liéu thao moc”
thudc chuong trinh nghién cliu Gng dung va phat trién
céng nghé cap tinh Vinh Phic ndm 2023 dugc S& Khoa
hoc va Céng nghé tinh Vinh Phuc giao Vién Bao vé Thuc
vat thuc hién, ma sé: 24/DTKHVP/2023-2026.
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