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BENH NAM, RAM QUA O' CAY BUGI TREN CO SO UNG DUNG

CAC HOP CHAT NANO

PREPARATION AND TESTING OF THE ANTI FUNGAL, ANTI TANNED PRODUCTS ON THE GRAPEFRUIT TREE,

ON THE BASIS OF APPLICATION OF NANO COMPOUNDS

Hoang Thanh Birc’, Nguyén Thé Hiru,
Nguyén Van Manh, Pham Hurong Quynh

TOMTAT

Buai va cAc cay &n qua cd mi thung mac ndm bénh trén 14 va qua nhu ndm ghé nhdm, ném than thir, ndm
gi sdt, ndm, rdm qua. Nam bénh gay anh hudng rét Ion dén néng sudt, chét lvong va mau mé clia qua budi, nhat
la gi6ng bui Dién. Cac san phdm thudc phong trir ndm hitu co hién nay dang dwrgc han ché si dung do ¢ ddc tinh
I6n va gay 6 nhiém mi truong. Cac san phdm nano c6 téc dung phong chdng ndm cao, khdng doc hai va khong
g4y 0 nhiém mdi truong, dang duoc quan tam. Bai bAo nay trinh bay két qua nghién ctu pha ché va thir nghiém
ché pham phong chdng bénh ndm cho cay budi Dién tir cac hop chét nano. Ché phdm dugc pha ché voi ty Ié thanh
phan c4c chat: 500mg/L nano bac, 10.000mg/L nano oxiclorua dong, 50g/L polyvinylpyrrolidone, 15g/L nonyl
phenol ethoxylate va 15¢/L trietanolamin. VGi c4c thanh phan nay, téc dung chong ndm gf sat, than thu, ghé
nham ctia ché pham dat hiéu luc 14 71,5%, chdng ram qua budi dat hiéu luc 1a 80,6% ¢ ndng do pha lodng la
100ml/10 lit nwré. § ndng do pha loang [a 150ml/10 lit nuée, hiéu lue chdng ndm clia ché pham dat 79,3%, chong
ram qua dat 85,1%. Con ¢ ndng do pha lodng 200mI/10 lit nugc, ché pham cho hiéu lyc chdng nédm dat 83,7%,
chdng ram qua dat 90,3%.

Tir khda: Ché pham, chding ndm, chding ram qua, nano hac, nano oxiclorua ddng, polyvinylpyrrolidone.

ABSTRACT

Grapefruit and citrus fruits often fungal infection in leaves and fruits, such as scabies, anthracnose, rust,
melasma, tan. Fungal diseases make greatly influence in the productivity, quality and colors of grapefruit,
especially is Dien grapefruit. Organic fungicides currently are restricted use due to have high toxicity and pollute
the environment. Nano-products with high anti fungal effect, non-toxic and non-polluting environment are
being interested. This paper presents the results of research on preparation and testing of anti fungal for Dien
grapefruit from nano compounds. The preparations is dispensed with the ratio of substances: 500 mg/liter of
nano silver, 10,000mg/liter of nano copper oxichloride, 50g/liter of polyvinylpyrrolidone, 15g/liter of nonyl
phenol ethoxylate and 15g/liter of trietanolamine. Validity of anti Rust fungi, anti Anthracnose fungi and anti
Scabies of the product reaches 71.5%, anti tanned grapefruit reaches 80.6% at the concentration is 100ml/10
liters of water. At the concentration of 150ml/10 liters of water, the validity of anti fungal reaches 79.3%, anti
tanned reaches 85.1%. And at the concentration of 200ml/10 liters of water, the preparations for validity of anti
fungal reaches 83.7%, anti tanned reaches 90.3%.

Keyword: Products, anti fungal, anti tanned, nano silver, nano copper oxychloride, polyvinylpyrrolidone.
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1. MO BAU

Budi Dién la loai cay &n qua co
gia tri kinh té cao. Hién nay, gibng
budi Dién dang dwoc trong &
nhiéu noi tai cac tinh phia B&c clia
nudc ta. Cay budi Dién dang gop
phan phat trién kinh t€, cai thién
doi song clia ngudi ndng dan. Tuy
nhién, viéc cham s6c cay budi
Dién doi hoi phai rat dang cach.
Vi khi hau ngay cang tré Ién
néng am, cay budi Dién rat dé bi
nhiéu loai ndm bénh gay hai. Mot
s0 bénh ndm phd bién throng
Xuét hién trén cay budi Dién bao
gdm: Bénh ndm Phytopthora, ghé
nham, than thu, gi sat, loét khuan,
nam bd héng... [1]. Ndm con la
mét trong nhitng nguyén nhan
lam cho qué budi dién bi nam vo.
Nang néng la nguyén nhan gay ra
hién twong ram vé qua budi. Hién
twong nam, ram vo qua budi lam
méat mau xanh tv nhién clia qua,
lam vd qua chuyén sang mau
vang, qua phat trién cham, vo bi
tho rap, tép buwdi phat trién cham,
gua nhé hon binh thudng [1,2].
Bénh ndm va hién twong nam,
ram vo gady anh huwéng rat I6n doi
vGi nang sudt va chét lvong clia
qua budi Dién.

Hién nay, voi cong nghé nano,
cac hop chat nhu bac, dong, kém
ché tao voi kich thwéc phan to
nano mét di thé hién dac tinh
khang khuén, khang nam vuot troi
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[3,11]. Nhiéu hop chét nano da dugc (ng dung trong cac linh
vire duge pham, y t€, my pham va thuc pham. Trong ndng
nghiép, cac hop chéat nano bac, dong, kém, canxi dang duwoc
nghién clru d€ san xudt cac san pham bao vé cay trong va phan
vi lugng [4]. Nano bac c6 kha nang tiéu diét hon 650 chiing loai
khuan ca gram 4m gram dwong va ndm. Nano bac tan cong
vao cac dau ndi disunfit HS-SH trén mang té bao clia vi khuan,
ndm, tao tic ché kha nang van chuyén oxy vao trong t€ bao tiéu
diét vi khuan va ngan chan qua trinh sao chép ma clia vi khuan
[5,12]. Hién nay, nano bac dugc sir dung dé pha ché cac san
pham phong trlr cac bénh ndm g sat, than thu, loét khuan,
ndm bd héng trén cdy c6 mui. Nano oxyclorua déng c6 kha
nang diét nam, vi khuan nhanh va hiéu qua, cé thé diét trir
duoc hau hét cdc nhdm bénh do ndm gay ra trén cay trong &
ré, than, 14, hoa va qua. Nano oxyclorua déng trong mai trudng
tw nhién c6 kha nang sinh ra oxy va clo nguyén ttr hoat tinh c6
tinh oxy héa manh, ¢é thé lam tén thuong bé mat ngoai bao tir
nam, tén thuvong cau triic mang té bao vi khuan va pha v&
thanh té€ bao ndm [6]. Nano oxyclorua dong dang duwoc st
dung dé pha ché cac san pham thudc chéng cac bénh ndm
trén cé&c cay &n quéa c6 mui nhw: Than thu, ghé nham, gi sét,
nam bo héng, bénh dém I3, swong mai.

Khi ph6i hgp nano déng oxyclorua va nano bac cho
muc dich phong chéng ndm, khuén s& mang lai hiéu qua
diét nam, diét khuan toan dién, thoi gian diét ndm, khuén
dwoc rat ngan, dong thoi khdng doc hai va khdng gay 6
nhiém maéi treong [6].

Polyvinylpyrrolidone (PVP) la mét polyme duoc st dung
lam chéat 6n dinh cac hat nano bac, nano oxiclorua déng
trong dung dich, lam chét phan tan, tao mang phu, tao déc,
trong céac san pham dugc phdm, my pham va thuéc bao vé
cay trong [7]. PVP khdng ddc hai d6i vai stic khde con nguoi
va mdi tredng, dwoc st dung nhu chit tao mang dé bao
quan trai cay. P& phong chéng hién twgng chay, nam vo
qua budi do nang néng, can tao mot I¢p mang bao pht vo
qua dé lam giam anh sang truc ti€p chiéu Ién vd qua, gidm
nhiét hdp phu va tac dong clia tia UV. PVP la chat c6 thé tao
ra I6p mang bao pht qua dé lam giam anh sang, nhiét do
chiéu Ién qua va giam tac dong cua tia UV.

Véi mong mudn tao ra mot ché pham cé tac dung
chdng ndm bénh, chéng nam, ram qua buéi, khdng doc hai
va khéng gay 6 nhiém mai truong, ching t6i da nghién ctu
pha ché va thir nghiém ché pham chéng ndm bénh, ram
qua budi tir cac hop chat nano bac, nano oxiclorua déng,
chat tao mang phu PVP va chat phan tan nonyl phenol
ethoxylate, triethanolamin chéng su két tu cac hat nano.

2. THUC NGHIEM
2.1. Héa chat, dung cu

Hoa chat sir dung dé pha ché la cac hoa chat ky thuét,
bao gom: Polyvinylpyrro lidone 99,0% (PVP) do Trung Qudc
san xuét, dung dich nano bac 10.000 ppm, dung dich nano
oxiclorua déng 30.000ppm do Trung tam phat trién néng
nghiép cong nghé cao nanotech san xuét, nonyl phenol
ethoxylate (NP9) 98% do Indonesia san  xudt,
triethanolamin 99% do Trung Quéc san xuét.
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Céac hoa chat dwgc can trén can ky thuat ME 4002 do
chinh xéac 0,01g, dong bang cac 8ng dong dung tich tir 50 -
500ml, khudy trén may khudy can ES c6 t6c do khudy tir 50
dén 1300 vong/phat. Phun dung dich ché phdm bang binh
bom thudc trir sdu Oshima Pona PN20, dung tich 20 lit.

2.2. Phaché ché pham

e Cong thirc pha ché: Ché pham dugc pha ché voi ty 1é
thanh phan cac chat;

- Nano bac 10.000ppm: 50ml.

- Nano oxiclorua déng 30.000ppm: 350ml.

- Polyvinylpyrrolidone 99,0%: 52g.

- Nonyl phenol ethoxylate (NP9) 98%: 16ml (15g/lit).

- Trietanolamin 99%: 13,5ml (15g/lit)

- Nwéc sach: Vira di 1000ml.

Khi st dung dé thir nghiém, ché pham dugc pha lodng
thanh dung dich thuéc phun véi ty 1é tir 100 - 200ml ché
pham/10 lit nuéc.

¢ Quy trinh pha ché: Bong chinh xac lwvgng dung dich
nano bac va nano oxiclorua déng, nonyl phenol ethoxylate
va trietanolamin cho vao c6c thly tinh dung tich 2,0 lit,
khudy déu cho dung dich déng nhat. Can chinh xac lvgng
PVP trén can k§ thuat va cho tir tir vao hén hop dung dich,
khudy cho PVP tan hoan toan tao thanh dung dich léng
sanh, dong nhat, mau xanh nhat.

2.3. Tht* nghiém tac dung chéng nam, chdng ram qua
buédi

Phrong phap thir nghiém tac dung clia ché pham duoc
thuc hién twvong tv nhu phuong phap thir nghiém hiéu lwc
phong trlr bénh loét khuan, ndm hai cay ¢ mui clia cac
thudc trir bénh, theo tiéu chudn do B6 Nong nghiép va
Phét trién nong thén ban hanh [8].

Th nghiém tac dung chéng ndm, chéng ram qua buéi
clia ché phdm duoc tién hanh tai vudn budi Dién nha anh
D6 Kim Trong & xa Lién Chau, huyén Yén Lac, tinh Vinh
Phdc. Thoi gian thir nghiém va theo doi két qua trong 30
ngay, bat dau tir ngay 2 thang 5 nam 2020 dén ngay 3
thang 6 nam 2020. Pay la thoi diém cay burdi Dién dang bi
mac mot s6 bénh ndm nhu: Gi sat, than thu, ghé nham, loét
khudn trén qua va la Mau cay budi dung dé phun thir
nghiém ché pham la nhitng cay dugc trong thanh hang,
gbm 4 hang cay, véi 3 hang cay dé phun ché pham va 01
hang cay ddi chiing khéng phun ché phdm, méi hang chon
5 cay. Cac cay thtr nghiém va déi chirng déu c6 qua bi bénh
nam, rdm qua, qua dang trong thoi ky phat trién, vo con
non, qua c6 duvong kinh tr 7 - 8cm.

Ché pham duoc thir nghiém tac dung chéng nam, ram
qua budi theo 03 ndng do pha lodng thanh dung dich thuéc
phun la: 100ml ché pham pha trong 10 lit nwéc (CN1), 150ml
ché pham trong 10 lit nwéc (CN2), 200ml ché pham trong 10
lit nuéc (CN3). Phun dung dich thuéc I1én toan bo cay budi,
phun 13p lai [an thé hai sau 10 - 15 ngay. Theo ddi, kiém tra,
danh gia tac dung diét ndm va chéng ram qua clia ché pham
sau 30 ngay phun ché pham & tirng ndng dé thir nghiém va
& cay d6i chirtng khéng phun ché pham.
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Kiém tra, xac dinh ty 1& qua bi nhiém ndm, ram qua & céc
cay thr nghiém va cay déi chirng trwéc va sau khi phun ché
phdm. Ty I&é quéa bi nhiém nidm, ram quéa & cac cay budi
dugc xac dinh theo cong thirc [8,9]:

S6 qua bi ndm/ram qua
Tong s6 qua diéu tra

Panh gia tac dung chéng ndm, ram qua buéi clia cac
mau dung dich ché phdm thong qua gia tri hiéu lyc ctia ché
phdm va ty 1& qua bi nhiém ndm, ram qua TLB (%) trudc va
sau khi phun thir nghiém. Hiéu lyc clia ché pham duwoc xéc
dinh theo cong thitc Henderson-Tilton [9]:

TLB thr ng hiém saux TLB ddi chirng trudc

TLB nam/ram (%) =

X 100

HL(%) =1 —

TLB th*r ng hiém trwéc x TLB ddi ching sau

Néu: HL < 100%: Két luan thudc cé tac dung, HL = 100%:
Két luan thu6c khdng c6 tac dung, HL > 100%: Két luan
thudc phan tac dung.
3. KET QUA VA THAO LUAN
3.1. Tinh chat héa ly ctia ché pham

Ché pham sau khi pha ché dwgc phan tich, xac dinh cac
chi tiéu héa ly tai Phong thir nghiém Nghién clru & Phat
trién Ky thuat Mdi truong (VILAS 772 - VIMCERT121). Két
qua xac dinh cac chi tiéu hoa ly clia ché pham duogc ghira
bang 1.

Béng 1. C4c chi tiéu héa Iy clia dung dich ché pham chdng ndm, ram qua budi

7| cacchitieu | ponvi | TTVOngPhED i
phan tich
: Chét Iéng sanh,
1 |Camquan QTTN-487 mauxanh nhat
2 | Tytrong glem? QTTN-488 1,19
3 | Mau sic QTTN-489 Xanh nhat
4 [Muivi QTTN-490 Mui héc nhe
Nano oxiclorua dong ,
5 (ChCuH0) mg/L | SMEWW3111B:2017 | 10.510,00
6 | Nano bac mg/L | SMEWW 3111C:2017 500,00
7 | Polyvinylpyrrolidone | mg/L HPLC 51.500,00

3.2. Két qua thr nghiém tac dung chéng ndm, ram qua
buédi

Két qud thir nghiém tac dung chéng ndm, rdm qua trén
cay budi Dién tai Lién Chau da cho thay, ché pham thé hién
tac dung chéng ndm va chéng nam, ram qua budi kha t6t &
cd 3 ndng dod pha lodng CN1, CN2 va CN3. Hién twgng nam,
ram qua budi sau mdi 1an phun ché pham déu giam di rd
rét, cac vét nam gi sat, than thu, ghé seo va vét ram vang
trén qud va la buwai tré Ién nhat va c6 mau xanh hon, khéng
c6 cac vét, ddm ndm mai xuat hién. Ty 1é qua bi ndm, ram
qua TLB (%) sau khi phun gidm rat nhiéu so véi trwéc khi
phun va so véi déi chirng (bang 2).

Nong dod dung dich ché pham cang dac, ty I& qua bi
nam, rdm cang nhé va hiéu lyc chéng ndm, rdm qua cla
ché pham cang cao. Vi ndng do pha lodng 100ml/10 lit
nwéc (CN1), ché pham c6 hiéu luc chdng ndm dat 71,6%,
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chdéng nam, rdm qua dat 80,6%. Véi ndng dd pha lodng
150ml/10 it nuwéc (CN2), hiéu lwc chéng ndm dat 79,3%,
chdng rdm, ndm qué dat 85,1%. Tac dung chéng nam, rdm
qua clia ché phdm & ndng do pha lodng 200ml/10 it nwdc
(CN3) cao nhat, hiéu luvc chéng ndm dat t¢i 83,7%, chong
nam, ram qua dat 90,3% (bang 2).

Qua két qua thlr nghiém déa chitng to, sv két hop gilta
nano bac, nano oxiclorua déng voéi chat tao mang PVP
trong ché pham da lam cho ché pham vira cé tac dung diét
trir cac loai ndm, vi khuan, chéng nam qua do ndm bénh
vira c6 tac dung phong chdng su rdm qua do nang nong. Vi
PVP d4 tao mang ngan cach anh néng chiéu 1én qua, giam
nhiét hap phu va tac déng cla tia UV dén Iép vo qua budi,
lam cho qua khéng bi ram néng. Sy c6 mét clia chat hoat
dong bé mat NP9, trietanolamin cé tac dung han ché s két
tu clia c&c hat nano trong dung dich khi ndng dé PVP Ién
[10]. Trietanolamin va nano oxiclorua déng con cé tac dung
cung cdp vi lwvgng dinh dwéng nito va ion déng cho qua,
lam cho vé qua budi day va cirng hon, chéng duoc su tan
cdng clia ndm va tac hai clia anh nang mat troi [4]. Bang 2
la két qua thir nghiém tac dung chdng ndm, ram qua buéi
clia ché pham.

Bang 2. K&t qua thir nghiém téc dung cta ché pham chdng nam, ram qua
budi

CN1 CN2 CN3

Chitiéu cr?u?r: 100ml/ | 150ml/ | 200ml/
91 101t | 100t | 101t
56 qua theo d6i a5 | 21 | 26 | 220

Trebe khi phun

Tylequa | tht nghiém ché | 837 8,14 740 7,72
nhiém ndm |_phém
gisat, than | Sau khi phun thit
thw,ndm | nghiém ché | 11,16 3,16 2,31 1,81
ghénham | phém 30 ngay
TLB(%) | Hiéu luc cla ché

ohAm HL (%) 0,0 71,6 79,3 83,7

Truéc khi phun
th( nghiém ché | 4,18 452 4,16 454
pham

Tyléqua : .
biram, Sau khi phun th
ném TLB nghiém ché | 9,30 1,80 1,38 0,90
(%) pham 30 ngay
Hiéu luc cla ché

pham HL (%)

0,0 80,6 85,1 90,3

4. KET LUAN

Ché pham pha ché tir cac hgp chit nano bac, nano
oxiclorua dong, polyvinylpyrro lidone va chat hoat dong bé
mat NP9, trietanolamin theo cdng thirc: Nano bac 500ppm,
nano oxiclorua déng 10.500ppm, PVP 50g/L, NP9 15g/L,
trietanolamin 15g/L c6 tac dung phong chdng cac loai
bénh ndm gi sat, than thw, ghé nham va hién twong nam,
ram qua buwédi. Hiéu lvc chéng ndm cuia ché pham & néng
dd pha loang 100ml/10 lit nuwéc dat 71,6%, chdng nam, ram
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qua dat 80,6%. O' ndng do pha lodng 150ml/10 lit nwéc, ché
pham cho hiéu lvc chéng ndm dat 79,3%, chéng ram, nam
qua dat 85,1%. O' ndng d6 pha lodng 200ml/10 lit nwéc, ché
pham cho hiéu lvc chéng ndm dat 83,7%, chGng nam, ram
qua dat 90,3%. Véi tac dung phong chéng ndm kha cao, lai
khong doc hai nhu cac thudc diét ndm hitu co khac, ché
pham c6 nhiéu trién vong phat trién thanh san pham dac
dung lam thudc phun phong chéng ndm, ram qua cho cay
budi Dién va cac cay an qua c6 mui.
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