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SUMMARY

PREPARATION AND EVALUATION OF IN VITRO ANTIFUNGAL BIOASSAY
OF BOTANICAL NANOEMULSIONS AGAINST SCLEROTIUM ROLFSII AND
RHIZOCTONIA SOLANI PHYTOPATHOGENIC FUNGI

In this study, the nanoemulsion containing ethyl acetate extract of Polygonum cuspidatum root was
successfully prepared. The emulsified extract was dispersed in an aqueous medium at a dilution ratio of
400-800 times to form nanoemulsions. The resulting nanoemulsions had an average particle size of 219 to
227.9 nm based on dynamic light scattering (DLS) measurement. Fourier transform infrared
spectroscopy (FTIR) was also used to evaluate the composition and quality of the extract in the product.
In vitro antifungal bioassay of the obtained nanoemulsions on fungal strains Sclerotium rolfsii and
Rhizoctonia solani, showed excellent inhibitory effects. The inhibitory effects ranged from 84.88% to
100% for S. rolfsii and R. solani in vitro. Therefore, the nanoemulsions containing the plant extract
promised to bring outstanding effects in developing plant protection products in the future.

Keywords: Polygonum cuspidatum, botanical nanoemulsion, antifungal.
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1. GIOI THIEU

Hién nay, Sclerotium rolfsii (SR) va
Rhizoctonia solani (RS) 1a nhitng mam
bénh pha hoai nhiéu loai thuc vat trén thé
gidi [1]. S. rolfsii 1a mot loai ndm gay
bénh hoai tu trong dat, tao ra nhiéu soi
nidm mau trang trén cay bi nhiém bénh.
Céc qua nam gan bé mat dat thuong dé bi
nhiém ném hon. Céc vét bénh mém, siing
nudc, tring, hoi vang phat trién trén vo
sau d6 lan ra hau het hoac toan bo qua,
cudi cling qua s& mém va bi muc nat trong
vong 3 dén 4 ngay sau khi bi nhiém bénh.
R. solani 1a mot loai ndm hoai tir phat
trién hach nim voi két cdu dong nhat va
duong kinh da dang. Trén cac loai cay
trong khac nhau, khi bi nhiém nam s&
xuit hién cic triéu chimg nhu chay be,
chay 14, thdi géc va dém nau [2]. Nhém
nghién ctru cia M. Salaril da chi ra ring
R. solani c6 thé ra cic bénh ¢ cdy trong
nhu théi 1&, thdi qua va lam Gng than [3].

Trong linh vuc bao vé thuc vat, cac ché
phim nhii tuong nano c6 ngudn goc tu
cao chiét thuc vat, tinh dau cho thay hiéu
qua vuot troi hon nhil tuong thong thuong
va than thi¢n véi moi truong [4]. Dac biét,
viéc ché tao nhil trong nano tir nhil tuong
dém dac 1a mét phuong phap phd bién va
dé thuc hién. Cac san phim nhii tuong
dam dic thuong chira ham lugng chat co
hoat tinh sinh hoc cao, sau d6 dugc phan
tan vao nudc theo ti 1€ thich hop. Nhii
tuong nano tao thanh vdi cac hat kich
thudc nanomet c6 thé cai thién hiéu qua
khang ndm, ting kha ning thim uét va
tham thiu vao bé mit ciy trong [5].

C6t khi cu (Polygonum cuspidatum) 1a
mot loai thuc vat than thao, séng 1au nam
thuoc ho Rau ram — Polygonaceae. C6 4
anthraquinone chinh da duoc phan lap tur
r& cbt khi cu 1a: physcion, emodin,
citreorosein va anthraglycoside B [6].
Anthraquinone c6 trong cao cét khi cu
dugc biét dén 1a hop cht thién nhién noi
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tiéng c6 kha niang trc ché mot sb tac nhan
gdy bénh cho thyc vat [7]. Cac
anthraquinone c6 tic dung diét nAm manh,
c6 thé ké dén mot s6 ndm quan trong nhur:
Botrytis cineria, Erysiphe graminis,
Phytophthora infestans, Puccinia
recondita, va Rhizoctonia solani [8].

Nghién ciru ndy nhim muc dich ché tao
nhil twong nano c6 thanh phan cao chiét
¢t khi cu (P. cuspidatum) chia
anthraquinone va danh gid hoat tinh
khang ndm cua n6 ddi véi S. rolfsii va R.
solani gdy bénh trén cay trong. Tur do6
phat trién tao thanh ché pham bao vé thuc
vat cé nguon gbc tir thién nhién, mang lai
hiéu qua t6i wu, an toan véi strc khoe con
nguoi va than thién véi moi truong.

2. THUC NGHIEM

2.1. Vatli¢u va thiét b

Ré& cot khi ca (P. cuspidatum) duogc thu
mua tai cho cdy thudc Ninh Hiép bai
Thac si Pham Quang Duong, Trung tam
Nghién ctu va Phét trién cong nghé cao.
Ré& duoc thu gom, hong kho ¢ noi thoang
mat, phoi kho dudi anh nang mit troi va
sdy t6i khi c6 @6 am tir 5-10 %. Tién hanh
nghién nho ré véi kich thuéc 0,2-1 cm
truwéc khi tién hanh ngam chiét.

Tween 20, Tween 60, propylen glycol
(PG), methanol, ethyl acetate, n-hexane la
cac hoa chat cong nghiép c6 nguon goc tur
Trung Quéc. Cac dung méi duoc cat lai
trudc khi sur dung.

Thiét bi tan xa &4nh sang dong phan tich c&
hat nano Horiba SZ-100Z2, Nhat Ban,
ding dé do kich thudc hat va thé zeta.
May c6 quay chan khéng RV 10 Digital V
cia hiang IKA, Ptc. May dong hoa T 18
Ultra-Turrax (IKA, Dtc) véi toc do tur
3000-25000 vong/ phat. Ta cdy vi sinh
Human Lab, Han Qudc dat tiéu chuan
ISO 9001:2008. May do quang phd hong
ngoai Nicolet iS10 FT-IR, Thermo
scientific, My.



2.2. Tao cao chiét chira anthraquinone
tir cot khi cii

Ré& cot khi ca (P. cuspidatum) phoi kho,
nghién nho, sau d6 dem ngam chiét véi
methanol (MeOH) ¢ nhi¢t o phong trong
24 gid. Qua trinh ngam chiét dugc thuc
hién 3 lan. Phan dich MeOH thu duoc
dem cd quay chan khong thu dugc dich
dic MeOH. Phan dich dic nay sau dé
dugc hoa vao nude va duge chiét phan bd
v61 dung moi ethyl acetate (EtOAc). Dich
chiét EtOAc duoc cd quay chan khdng
thu duge 250 g cao chiét EtOAc (Hiéu
sudt thu hoi 10%).

2.3. Tao nhii trong nano chira cao chiét
cot khi cti

Tao nhii twong dam ddac tw cao chiét cot
khi cu

Can 30,2 mg cao chiét ethyl acetate cdt
khi cu cho vao l¢ penicilin. Can 0,5 g PG
va 0,5 g can day cua tinh dau qué (qué
trinh chung cat tinh ché tinh dau qué sinh
ra can ¢ day) vao binh thuy tinh 50 mL ¢6
san cao chiét c6t khi cu. Can day tinh dau
qué két hop véi chat hoat dong bé mat
dung dé phan tan hé nhii twong. Ngoai ra
theo nghién ctru con cho thay tinh dau qué
c6 kha ning khang niam hiéu qua [9].
Khudy déu trén may dong héa ¢ 500 rpm
trong 30 phut, tao hé dong nhét (pha dau).
Dong thoi, can 0,5 g Tween 20 va 0,5 g
Tween 60, khudy déu trén may dong hoa
& 500 rpm trong 30 phuat. Tién hanh tron
pha dau va chat hoat dong bé mat, dem
khudy déu trén may dong hoa trong 15
phat & téc d6 1000 rpm cho dén khi thu
dugc hé nhii twong dam dic déng nhat
(ham luwong cao chiét c6t khi ci chiém
1,49 %) [10].

Tao cac hé nhii twong nano chwa cao
chiét cot khi cu

Sau khi ché tao dugc nhii twong nano
dam dic, tién hanh ché tao hai hé nhil
tuong nano chtra cao chiét cot khi cu (hé
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1, hé 2) bang cach cho thém pha nudc
theo ti 1€ thich hgp. Hoa chit duoc st
dung nhu pha nudc trong thi nghiém nay
1a nudc cat. Cac hé 1, hé 2, c6 ti 1¢ nhil
twong dam dic/ pha nudc lan luot 1a
1/400 va 1/800 ung véi ham lugng cao
chiét c6t khi cu lan luot 1a 37 ppm va
18.5 ppm. Tién hanh liy cing mot thé
tich dung dich nhii tuong dam dac cho
lan luot vao 2 lo penicillin véi kich c&
nhu nhau. Sau d6 cho thém nudc cat voi
ty 1& nhu trén, tién hanh khqu déu trén
may dong héa trong 15 phat o téc do
1000 rpm dén khi thu duoc hé déng nhat,
dung dich c6 mau vang nhat hon so voi
hé nhil twong dam dac [11]. Cac hé nhii
tuong nano dugc theo doi va bao quan ¢
nhiét d6 thuong trong khoang thoi gian 1
thang. Tiép tuc nghién ctru cac dic diém
cua cac h¢ nhii twong nano: h¢ 1, hé 2 va
danh gia hoat tinh khang nam in vitro.

2.4. Cac phwong phap danh gia dac
diém cua nhii twong nano

Phuong phdp do kich thudc hat trung
binh, chi so da phan tan (Pl) va gid tri
the zeta

Pé x4c dinh kich thudc hat trung binh,
chi s6 da phén tan va gia tri thé zeta cua
nhil twong nano, da su dung k¥ thuat tan
xa anh sang dong. Phép do duoc thuc
hién trén thiét bi phan tich kich thudc hat
(DLS), thé zeta va trong luong phan tir
Horiba SZ-100Z2, Nhat Ban. Phép do
dugc thuc hién lan lugt voi 2 hé nhii
tuong nano (hé 1, hé 2) di ché tao. Cho
lan luot dung dich trong 2 hé vao cuvet
polystyrene. Cai dit cac thong sd véi tat
cad cac phép do nhu: nhi¢t do 25 °C, do
nhét: 0,8872 cP, chi s6 khlic xa cta nuéc
la 1,330. Mdi phép do cua tung hé duoc
lap lai 3 lan. Céac két qua thu duoc hién
thi trén may tinh dwoc két ndi véi thiét bi.

Phé hong ngoai bién déi Fourier

Xac dinh pho hdng ngoai bién doi Fourier
(FTIR trén may do quang pho hong ngoai



Nicolet iS10 FTIR dé phan tich miu cao
chiét ethyl acetate tir r& cbt khi cu ban
dau va céc hé nhii trong nano tao thanh
(hé 1, hé 2). Tir d6 c6 thé danh gia duoc
su thay doi cua thanh phan cac chat trong
cao chiét ban diu va & san pham tao
thanh [12].

2.5. Phwong phap thir nghiém in vitro
trén nam S. rolfsii va R. solani gay
bénh ¢ cay trong

Céc hé nhii tuong nano tao thanh gom he
1, hé 2 duoc thir nghiém v6i nim ciy
trong moi truong chira Potato dextro
Agar (PDA), theo ddi sy Gc ché cua nim
va so sanh véi ddi ching am sau 2-5
ngdy. Moi truong PDA dugc hap tiét
trung va lam nguéi dén khoang 50 °C,
sau d6 cho thém mau thir. PDA thu duoc
dem db vao dia peptri c6 duong kinh 9
cm. Ba dia peptri 1ap lai dugc st dung
cho mdi hé nhii twong nano. Dung 3 dia
PDA khdng chaa ché pham dé lam doi
chang &m (mau kiém soét). Bdi chung
duong duoc thuc nghiém véi Score
250EC tai nong do pha lodng 500 lan.
Theo ddi va do dudong kinh ndm bang
thude kep dién ta. Hiéu qua wc ché nim
dugc tinh theo céng thuc:

Hiéu qua tic ché = xlOO%

Trong d6 : D.: Pudong klnh nam trén dia
petri doi ching, mm; D,: duong kinh nam
trén dia c6 chira nhil trong nano, mm.
Nam S. rolfsii va R. solani dugc cung
cap tr ngudn thuan ching cia Vién Bao
vé Thuc vat, bao quan ¢ nhi¢t d6 4 °C va
day kin dé tranh lay nhiém chéo.
3. KET QUA VA THAO LUAN

3.1. Tinh chét hoéa Iy ciia hé nhii twong
nano

Kich thuéc hat trung binh, chi s6 da phan
tan va gia tri the zeta
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Két qua do bang ki thuat DLS cho thiy
hé 1, h¢ 2 c6 kich thudc hat trung binh
gan nhu bang nhau va déu nhé hon 300
nm, chi s6 da phan tan (PI) nho hon 0,5
(Hinh 1). H&é 1 ¢o6 kich thudc hat trung
binh (219,0 nm) nhd hon so v&i hé 2
(227,9 nm). Diéu nay cho thay cac hé nhii
turong nano tao thanh dap tng t6t yéu cau
ctia hé nhii twong 6n dinh [13]. Thé zeta
co gia tri tuyét dbi > 25 cho théy tao hé vi
nhil tuong bén, tranh dugc hién tuong
tach 16p, két tia xay ra do hiéu tmg twong
tac tinh dién (Hinh 2) [14]. Piéu nay
cling pht hop vé6i két qua theo ddi 2 hé
nhil twong nano sau 1 thdng ¢ nhiét do
phong thiy khong xuat hién can ling, hé
ddng nhat. Cong thire hé 1 voi ti 16 nhii
tuong dam dac/ nude cat 1a 1/400 véi gia
tri ctia thé zeta 1a -53,8 mV cho thay do
6n dinh cta hé 1 t6t hon so v6i hé 2 (-
40,2 mV).
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Phé FTIR

Két qua phan tich phd hong ngoai FTIR
clia cac mau cao chiét cdt khi ca va ctia hé
nhii trong dam dac duoc thé hién trén
Hinh 3.
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Hinh 3. Phé FTIR cua cao chiét cot khi ci va cua
hé nhil twrong dam dac
Céc dai phé IR & khoang 3500-3000 cm™,
dac trung cho lién két cua cac nhom
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hydroxyl (O-H) trong ciu trac cac hop
chat anthraquinone. Cac dai phd IR quan
sat duge & 1675-1625cm™ dic trung cho
cac nhom carbonyl (C=0).

So sanh phé FTIR cia méiu cao chiét
EtOAc cdt khi cu va hé nhii tuong dam
ddc (Hinh 3) cho thiy khong c6 qua nhiéu
su thay d6i vé cac thanh phan hoa hoc dic
trung trong hé. Nhu vay co thé gitt dugc
thanh phan chat c6 hoat tinh trong ché
pham tao thanh.

3.2. Hoat tinh sinh hoc ciia cac hé nhii
twong nano

Trong nghién clru nay, cac hé nhil tuong
nano hé 1 va hé 2 tao thanh duoc thu
nghiém hoat tinh uc ché su hinh thanh soi
nam trén 2 ching S. rolfsii va R. solani
sau 2 ngdy nudi cdy. Pay la nhimng tac
nhan chinh giy bénh hai phd bién nhu
bénh bac 14, théi qua, héo rii trén ciy
trong [15]. Két qua dwoc thé hién trén
Hinh 4 va Hinh 5.
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Hinh 5. Hiéu qua trc ché ném S. rolfsii ctia 2 h¢
nhil tuong nano sau 2 ngay nudi cay
Céac hé nhii twong nano dugc tao thanh
cho hiéu qua ¢ ché manh trén 2 chung
nam S. rolfsii va R. solani. Hé 1 (ty 18 nhii
tuong dam dac/ pha nuodc 1a 1/400) c6 kha
nang trc ché tot hon so v6i hé 2 (ty 1é nhi
tuong dam dac/ pha nudc 1a 1/800). So
sanh voi ddi ching 4m, hiéu qua Gc ché
ndm giam dan khi phan trim khéi luong
nhil twong nano dam déc giam. Bén canh
d6 dbi chimg duong Score 250EC ure ché
hoan toan dbi Vol ca 2 nam khi thir
nghiém. Ching nam S. rolfsii, sau 2 ngay,
tién hanh do duong kinh ndm cho thay d6i
chimg am c6 duong kinh trung binh la
68,7 mm, hé¢ 1 nidm khong phat trién, con
hé 2 c¢6 duong kinh ndm trung binh 1
10,75 mm. Nhu vay, hé 1 cho hi¢u qua trc
ché hoan toan 100% con hé 2 cling dat
hi€u qua cao lén téi 90,97% (Hinh 5).
Trén chung ndm R. solani hai hé nhii
twong nano hé 1, hé 2 tao thanh ciing gan
nhu cho hiéu qua rat tot. Sau 2 ngay,
duong kinh nim do duoc cua ddi chimg
am la 63,2 mm, h¢ 1 c6 duong kinh trung
binh 11,4 mm va hé 2 1a 13,8 mm. Hiéu
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qua wc ché cua hé 1, hé 2 lan luot 1a
88,95% va 84,88% (Hinh 4). Diéu nay
chung t6 ham lugng cao chiét cot khi cu
¢6 trong mau ché phdm anh hudng dén
kha ning {rc ché cac ching nim. Cac két
qua nay cho thiy kha niang vuot troi hon
cia ché phdm nano tao thanh so voi
nhiing nghién ctru trude.

4. KET LUAN

Nghién ciru nay da ché tao thanh cong
nhii tuong nano h¢ 1 va h¢ 2 cé chua
thanh phan cao chiét c6t khi cii. Cac hé
nhil twong nano tao thanh co6 kich thuédce
hat trung binh trong khoang 219 t6i 227,9
nm dugc xac dinh bang ki thuat DLS. Gia
tri tuyét ddi cua thé zeta cua cac hé tao
thanh >40 mV, hé phan tan déu, bén va
khong bi lang hay ndi dau theo thoi gian.
Hé¢ 1 (ty 1€ nhii twvong dam dac/pha nudc
1a 1/400) c6 kich thudc hat trung binh nho
hon va gia tri tuyét d6i thé zeta cao hon.
Két qua do phd hong ngoai FTIR cing
cho thdy thanh phan cac chét trong cao
chiét duoc dam bao sau khi tao thanh hé
nhii twong dam dac. Cac hé nano nhii
tvong thé hién hoat tinh khang ndm in
vitro cho hi¢u qua uc ché manh d6i voi
nam S. rolfsii va R. solani. Két qua nghién
ctru di goi mo ng dung tao ché pham
nhil twong nano cé thanh phan thién nhién
trong thudc bao vé thyc vat. Py htra hen
s& 1a san phdm mang lai hiéu qua cao va
than thién voi stic khoe con nguoi cling
nhu han ché gay 6 nhiém méi trudng.
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