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ABSTRACT

Desmodium triflorum is a common and widely used medicinal plant in folk medicine. In the
ongoing project, the in vivo and in vitro bioassays of the extracts and rutin isolated from
Desmodium triflorum against some plant pathogenic fungi were conducted. The extracts of
D. triflorum displayed in vitro antifungal activity against Magnaporthe grisea, Sclerotium
rolfsii (SR), Fusarium oxysporum and the strains of Colletotrichum sp. at 1000 ug/mL. In
addition, the methanol extract suppressed rice blast caused by M. grisea on the rice
seedlings by 50% at 1000 and 3000 ug/mL in vivo. The presence of rutin in this plant was
determined as a major flavonoid by isolation and HPLC analysis. Besides, in vitro
antifungal activity of rutin and its nanoformulation (the average particle size of 669.3 nm
and zeta potential of -18.5 mV) was evaluated against Colletotrichum sp. and SR. Both rutin
and nanorutin showed good inhibition for SR; of which nanorutin exhibited an enhancement
of its inhibition for SR and Colletotrichum gloeosporioides. The study results confirmed the
antifungal activity of D. triflorum and its botanical materials and suggested that they could
be used for controlling fungal plant diseases.
TOM TAT
Thée Iép ba hoa (Desmodium triflorum) /i cdy thuéce nam duwge sir dung phé bién va rong
réii trong y hoc dan gian. Thir nghiém in vivo va in vitro cia cdc cao chiét va hoat chat rutin
tur cdy thoc lép ba hoa voi mot $6 ném gady bénh thuc vt da duoc tién hanh. Cdc cao chiét
tir cdiy théc Iép ba hoa thé hién hoat tinh in vitro ke ché nam Magnaporthe grisea, Sclerotium
rolfsii (SR), Fusarium oxysporum va cdc ching Colletotrichum sp. 6 1000 pg/mL. Ngodi
ra, cao methanol trc ché bénh dao 6n do M. grisea gdy ra trén cdy ia 50% ¢ 1000 va 3000
ug/mL in vivo. Sy hién dién ciia rutin trong cdy ditoc tién hanh bang phan tdch va HPLC.
Hoat tinh in vitro ciia rutin va nanorutin (kich thuéc hat 669,3 nm va thé zeta -18,5 mV)
duwge danh gid véi SR va Colletotrichum sp. Cad rutin va nanorutin déu ikc ché ncfm SR va
nanorutin thé hién hoat tinh 16t hon khi thir voi SR va Colletotrichum gloeosporioides. Cac
két qud nghién ciu dd xdac nhan hoat tinh khang nam cua théc lép ba hoa va hoat chat tir
16 ¢6 thé dieoe sik dung dé kiém sodt bénh ndm hai cy trong.
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1. GIOI THIEU

Cay thoc 1ép ba hoa con goi 1a han the ba hoa
hay trang qua ba hoa (Hinh 1), 1a cay dugc liéu co
vi ding, tinh mat, ¢ tac dung giai nhiét, thong tiéu
va diéu hoa kinh nguyét. L4 cdy co tac dung loi sira,
cam tiéu chay va kiét ly, tac dung tiéu viém tiéu
sung. Day 1a hoa 1a loai cay lién nhiét doi, thuong
moc dai & san co, doc duong di, ving ddng bang
khép nuéce ta. Cay bui moc lan c6 thé t6i 50 cm. La
¢6 3 1a chét, nho, phién 14 chét hinh xoan ngugc kich
thudc khoang 1 cm (Bich va ctv., 2004; Chi, 2012).
Hién nay chua c6 nhiéu nghién ciru vé thanh phan
va hoat tinh khang ndm hai cdy trong cua ciy thoc
1ép ba hoa.

Hinh 1. Hinh énh cay théc 1ép ba hoa (D.
triflorum)

Nhimg niam gan day, viéc tng dung hop chat tu
nhién va cong nghé nano trong linh vuc néng nghiép
dang 1a mot huéng di méi nhiéu trién vong va ngay
cang dugc nghién ciru chuyén sau (Martin et al.,
2017; Nisha etal., 2021). Cong ngh¢ nano trong hnh
vye nong nghiép cung cép cac tac nhan hoa hoc mai,
két qua 1a san xuét phan bon nano, thudc diét co
nano, thudc trir sau nano, ... Trong ndng nghiép,
cong nghé nano cho phép céi thién nang suét, chat
lwong cdy trdng, hira hen s& giam lwong thudc trir
sdu trong san Xuit nong nghiép, gitp ting hiéu qua
kinh té va than thién v&i méi truong (Diing va ctv.,
2017; Thiago et al., 2020). Trong nghién ctru nay,
hoat tinh khang nim ciia cac cao chiét tir céy thoc
1ép ba hoa da dugc khao sat véi mot s6 ndm giy
bénh hai cdy trong. Phan lap rutin va sir dung rutin
bao ché mot dang cong thirc nano c6 hoat tinh khang
nim gay bénh hai cay trong.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén li¢u va héa chit

2.1.1. Nguyén li¢u

Mau cay théc 1ép ba hoa duoc thu mua tai cho
duoc lidu (3,8 kg) thang 11/2019 va dugc nhan dang
b&i ThS. Nghiém buc Trong - Pai hoc Duge Ha
Noi. Tiéu ban dugc luu trir tai truong Pai hoc Dugc
Ha Noi.

2.1.2. Cdc héa chdt sir dung trong nghién ciu

Mot s6 hoa chat st dung trong nghién ciru gom:
methanol (MeOH); n-hexane (Hex); ethyl acetate
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(EtOACc); dichloromethane (DCM), n-butanol
(BuOH), toluene, acid formic, Tween 80,
polyethylene glycol 400 (PEG 400); dung moi
ethanol, acetonitrile (ACN) va nudc cét.

Céc chung nam sir dung trong nghién ctru 1a ndm
SR gay bénh héo rii gbc, nam Fusarium oxy sporum
gdy bénh héo vang trén cay ca chua, nam
Colletotrichum orbiculare; nam Colletotrichum
coccodes; nam Colletotrichum gloeosporioides;
Colletotrichum acutatum gy bénh than thu va ndm
Magnaporthe grisea giy bénh dao 6n. Cac chung
nim sir dung do Vién Bao vé Thuc vat va Vién
Nghién ciru Cong nghé hoa hoc Han Qubc (KRICT)
cung cap.

Mbi trudng nudi cdy nim sir dung trong nghién
clru la méi-truong potato dextrose agar (PDA) cé
thanh phan (g/L): agar 20g, detrose 20g va khoai tay
200g.

2.2. Ché tao cao chiét va phan lap hoat chat

rutin

Ba gram cao chiét BUOH tir cay thoc 1ép ba hoa
dugc cho 1én cot sic ki silica-gel (40-63 um, 3x23
cm). Dung moéi rira giai theo gradient nong do
Hex/EtOAc  (70:30-0:100, wvlv) téi  hé
EtOAc/MeOH (80:20-0:100, v/v), himg vao cac
ong nghiém thé tich 20ml, sau do, gp cac ong c6 Ry
vét giong nhau vao cung mot 5ng nghiém thu duoc
12 phéan doan tir 1-12.

Tinh ché phan doan 7 dugc tién hanh nhiéu lan
trong hon hop dung moéi EtOAc/MeOH thu dugc
tinh thé mau vang, dinh tinh lai trong hé dung moi
EtOAc/acid formic/nudc (8:1:1, vIVIv), két qua thu
dugc 1 vét tron chung to ciu tir 1a don chit. Pon
chat nay duoc kiém tra vai chat chuan rutin bang
phuong phép sic ki 16p mong TLC va két hop véi
phan tich HPLC cho thdy don chét nay la rutin
(Hinh 2).

HO

Hinh 2. CAu tric héa hoc caa rutin

Bén canh do, dit liéu *H-NMR ciing phu hop voi
dir liéu cua rutin di cong bd. 'H-NMR (500 MHz,
DMSO-dg) 81 (ppm): 7,59 (1H, dd, J = 9,0; 2,1 Hz,
Ce-H), 7,54 (1H, d, J = 2,1 Hz, C,-H), 6,85 (1H, d,
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J =9,0 Hz, Cs-H), 6,40 (1H, d, J = 2,0 Hz, Cs-H),

6,20 (1H, d, J = 2,0 Hz, Ce-H), 5,32 (1H,d,J=7,2

Hz, Ci»), 4,39 (1H, d, J = 1,6 Hz, C»), 3,83-3,35

(10H, m, H-»r.6ab va 27s7), 0,99 (3H, d, J = 6,2 Hz).

2.3. Phwong phap sic ki 16ng hiéu ning cao
HPLC

Cao MeOH thoc 1ép ba hoa dugc phan tich dinh
lvong ham lwong rutin bang phwong phap HPLC.
Mau cao MeOH va hop chét rutin duge hoa tan
trong dung moi DMSO, lic déu bang votex rdi siéu
am 05 phut, sau do loc qua mang loc 0,45 pm. Bao
quan ¢ -20°C. Sau do, may Agilent 1260 Infinity II
HPLC duoc chay voi diéu kién sau: Cot Agilent
Eclipse XDB-C18 (4,6 x 250mm; 5 pm), dung dich
ria giai: A (0.1% acid formic trong H20), B (ACN)
0-40 phat: 5-50% B, téc do dong 1,0 mL/phut,
nhiét d6 40°C, thé tich mau: 10 pL, ndng d6 mau
cao chiét ~10 mg/mL, noéng d6 mau chat: ~ 1
mg/mL.

2.4. Tong hgp nano rutin

2.4.1. Tong hop nano rutin

Nano rutin dugc diéu ché dya trén phuong phap
khudy két hop véi siéu am (Senthil & Mohan, 2015;
Ahmad et al., 2017). Thanh phan nano rutin gom
rutin, Tween 80, PEG 400, ethanol va nudc cat. 5 g
rutin dwgc sir dung dé hoa vao 30 mL nudc, sau d6
b sung thém 5 g Tween 80 va 10g PEG 400. Hon
hop duoc dat trong bé siéu am va khudy déu trén
méy khudy co tbc do 500 vong/phut trong 10 phut
thu duoc dung dich 1% Tiép dén, 10g Tween 80
duoc hoa vao 40 mL nuéc cat va khudy déu trén may
khudy co toc do 500 vong/phit trong 10 phut thu
duoc dung dich 112. Sau khi thu dugc 2 dung dich
trén, dung dich 14 dugc tién hanh nho giot tur tur vao
dung dich 11 2 ¢ toc do 3s/giot trong diéu kién dat
trong bé siéu 4m va khudy déu trén may khuay co
téc do 500 vong/phut. Sau khi nho hét dung dich 14
vao dung dich 112, tiép tuc siéu 4m hdn hop thém 4
gio. Két qua thu dugc 1a dung dich nano sir dung
trong thuc nghiém.

2.4.2. Pdnh gid cdu triic hat mau nano rutin

Danh gi4 phan bd kich thudc hat va gian do thé
zeta bang phuong phap do tan xa dong hoc (DLS:
dynamic light scattering) trén may ZS-100 cua hang
Horiba.

2.5. Thir hoat tinh in vitro

Thir nghiém hoat tinh khang ndm bang phuong
phap gdy ngd doc mdi truong (poisoned-food
technique) dé khdo sat hoat tinh cua mau doi véi cac
ching nam thir nghiém, xac dinh bang cach hoa tan

70

Tap 58, So chuyén d@é: Khoa hoc ty nhién (2022)(2): 68-73

mau trong dung moéi DMSO, sau d6, mau dugc tron
vao mdi trudng PDA néng chay theo dung nong do
tha nghiém (Grover & Moore, 1962; Do et al.,
2022). Hoat chat difenoconazole (Score 250EC)
duoc str dung lam aoi chimg duong. Cac khoanh
nim 7 ngay tudi dugc cay vao trung tdm dia moi
treong PDA. Sau khi cay, chung nam dugc nuoi
trong ti dinh 6n ¢ nhiét 46 25°C trong 2—4 ngay va
do duong kinh tan nam.

Hiéu qua khang ndm duoc tinh theo cong thirc (1):

Dy

Cy (%) = 100 x De = D D
D.—

Trong d6 D¢ 1a dudng kinh tan nim trén dia petri
dbi ching (mm); 4 1a duong kinh khoanh agar-nam;
D: 1a duong kinh tan nim trén dia petri tron chét thi
nghiém (mm) tai thoi diém kiém tra.

2.6. Thir hoat tinh in vivo

Hoat tinh khang nam in vivo cia cao chiét
MeOH tir ciy thoc 1ép ba hoa dugc thir nghiém trén
chung nim M. grisea gy bénh dao 6n trén cay lia.
Thi nghiém in vivo dugc thuc hién tai nha kinh tai
KRICT. Tai mdi ndng d6 thi nghiém, mau danh gia
Iap lai 3 1an. Thubc dwoc phun 2 lan, lugng nuéc
thudc str dung 30 mL/1 cong thirc. Cao MeOH dugc
hoa tan trong dung méi DMSO trudc khi thir hoat
tinh sinh hoc. Di chimg am 1a nuéc cat, ddi ching
dwong 1a thuc hoa hoc tricyclazole néng do 10
pg/mL. Phuong phap lay bénh nhén tao: Cay trong
thir nghiém dwoc trong trong chau nho duong kinh
7 cm. Sau 20 ngay, dich bao tir nim M. grisea duoc
phun véi ndng d6 10 bao ti/mL. Chiam soc va giit
am cho niam gay bénh xam nhap va phat trién (Do et
al., 2022). Hiéu luc &c ché dugc danh gia dya trén
dém sd vét bénh dao 6n trén 14 10a so sanh véi mau
dbi chung.

2.7. Phan tich két qua va xir Iy théng ké

S6 liéu thi nghiém duoc thu thap va tong hop
bing phin mém Microsoft Excel va phéan tich
phuong sai ANOVA, két qua phan hang theo
Duncan bang phan mém théng ké SAS 9.1.3.

3. KET QUA VA THAO LUAN

3.1. Két qua thir nghigm in vitro cc cao
chiét cay théc 1ép ba hoa

Thir hoat tinh in vitro véi cac cao chiét cua cay
thoc 1ép ba hoa trén cac nam gay bénh: S. Rolfsii gay
bénh héo rii gbc mdc trang, F. oxysporum gay bénh
héo vang trén cdy ca chua va ndm C. orbiculare giy
bénh than thu (Bang 1).
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Bing 1. Higu qua irc ché mdt s6 ndm ciia cac cao
chiét ¢ diéu kién in vitro tai ndng dd 1000
pg/mL

Tén  Hiéu qua wc ché (%)

cao S. rolfsii  F.oxysporum C. orbiculare M. grisea
MeOH 23,94° 15,122 29,14* 35,65%
Hex 55,06" 7,71° 29,29°

DCM 40,07%¢ 17,40  34,29%

EtOAc 53,65 15,42 49,29%

BuOH 73,792 15,202 28,212

Nuoc 28,95 7,05° 28,57°

Hiéu qud sic ché duge xdc dinh tai thoi diém 2 ngay sau
khi nuéi cdy. Cdc gid tri cing mét cot ¢é chir cdi theo
sau giong nhau thi khdc biét khéng cé ¥ nghia qua phép
thir Duncan. Piéu kién nudi trong ti dinh on ¢ nhiét do
25°C.

Thir nghiém hoat tinh khang nim cua cic cao
chiét tir cay thoc 1ép ba hoa cho thdy, cao chiét EA
va BuOH ¢6 hiéu luc tc ché tét nhét, sau d6 dén cao
chiét Hex, cao DCM, cao MeOH va cao nuée. Nhin
chung, hiéu lyc e ché ndm cua cac cao thé hién tét
nhét véi ndm S. rolfsii gdy bénh héo rii goc mdc
trang, hiéu luc trung binh v4i nam C. orbiculare gay
bénh than thu va déu c6 hiéu luc e ché yéu véi ndam
F. oxysporum gay bénh héo vang trén cay ca chua.
Cao chiét BUOH c6 hiéu luc tc ché S. rolfsii tot nhat
trén tit ca cac nam so véi cac cao chiét con lai cua
thoc 1ép ba hoa.

3.2. Thir hoat tinh in vivo cao chiét MeOH

cay thoc 1ép ba hoa

Thir nghiém in vivo cua cao chiét MeOH trén cay
ltia non véi tdc nhan gay bénh dao 6n M. grisea ¢
nong d6 1 va 3 mg/mL. Cac thi nghiém duoc lap lai
3 14n, két qua thu dwoc cho thay riang ¢ ndng do 1-3
mg/mL cao chiét MeOH c6 hiéu qua ddi véi bénh
dao 6n va dong thoi khong gy doc thuc vt trén ciy
laa thir nghiém (Hinh 3). Cao chiét MeOH cho hiéu
lyc trc ché cao nhat dat 50% ¢ ca 2 nong d6 1 mg/mL
va 3 mg/mL va khong gy doc cho cdy laa khi ndng
d6 tang tir 1 t6i 3 mg/mL. Khi ting nong do thir
nghiém tir Img/ml 1én 3mg/mL, hiéu qua khang nam
M. grisea cta cao MeOH khong tang, do d6 nong do
Img/mL 1 ndng d¢ toi wu. Trén mau thir nghiém sir
dung cao chiét MeOH xuét hién it cac vét bénh dao
6n, cay phat trién xanh tét, chidu cao vuot troi so Véi
mau thir nghiém ddi chimg am.
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DC () bC (+)

3 mg/mL

Hinh 3. Hinh anh thir in vivo ciia cao chiét
MeOH théc Iép ba hoa véi nam M. grisea &
nong d§ 3 mg/mL

PC (-): Poi ching dm; PC (+): Péi chitng diong
3.3. Xic dinh lweng rutin trong cao chiét

methanol thé ciia ciy thoc 1ép ba hoa

Phan tich ham luong hop chét rutin trong cao
chiét MeOH bang phuong phap HPLC, sic ki do caa
cao chiét MeOH thé va hoat chét rutin thé hién trong
Hinh 4.

A

EY E

g 8 B %

Hinh 4. Sic ki dd HPLC ciia cao chiét MeOH
(A) va hop chat rutin (B)

(Piéu kién chay: Cét Agilent Eclipse XDB-C18 (4.6 x
250 mm; 5 um); dung méi rira giai: A (0.1% acid formic
trong H20); B (ACN) 0—40 phiit: 5-50% B; toc d¢ dong
1.0 mL/phiit; nhiét dg cot 40 °C; thé tich mau tiém: 10
ul, nong dé mau cao chiét ~ 10 mg/mL; néng dé mau
chat: ~ 1 mg/mL)

‘So sanh sic ki do cua cao chiét MeOH va hop
chat rutin nhan thay hop chat rutin 1a mét hop chat
chinh trong cao MeOH.
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Rutin c6 nhiéu tac dung trong y hoc nhu ting
cuong tuan hoan mau, ngéan chan hinh thanh cyc
mau dong, giam cholesterol, giam dau khép, bao vé
thanh mach chéng xuat huyét (Huong va ctv., 2002;
Hing va ctv., 2008). Tuy nhién chua c6 nhiéu
nghién ciru vé hoat tinh cua rutin vé linh vuc khang
nam gy bénh hai cdy trong, dac biét 1a nghién ctu
vé ché tao mot vat liéu nano tir hoat chat rutin.

3.4. Bao ché nano rutin

Nghién ciru thir nghiém cong thirc nano rutin thu
duoC Mot cong thirc nano rutin ¢c6 mau vang nhat,
ham luong rutin cao 1én téi 5%, khong quan sét thay
hién tuong két tia, dong tu hoic keo tu cua cac chat
phan tan. Mau 6n dinh véi chat hoat dong bé mat
Tween 80 gitp tang do tan, d6 phan tan cta hoat
chat, 6n dinh va ting do bén mau.

Két qua phan tich bang phuong phap tan xa anh
sang dong DLS v&i mau nano rutin nham do duong
kinh hat va xac dinh do phan tan cua mau. Két qua
duogc thé hién trong Hinh 5.

a b
50
45 I Naro Rutin o |
__40 o
X 35 I
& 30 o
7 25 o
c 20 |
15 :
1,0 ar |
05 e i o
0,0 2ot P
0001001 01 1 10 100 1000
Kich thwéc (nm)
Hinh 5. Phén tich dic diém ciia mau nano rutin
bang DLS

(a. phdn bé kich thuoc hat; b: thé zeta)

Két qua cho thiy, mau nano rutin thu dugc co
kich thuéc hat trung binh dat 699,3 nm véi chi sb
phan tan da sdc PI 12 0,267. Thé zeta thuong dugc
sir dung dé danh gia cho su 6n dinh. Thé zeta duéi
+15 mV, cac hat s& c6 xu hudng két tu (lyc day gitra
cac hat khong di I6n), trong khi néu thé zeta ngoai
khoang +40 mV tap hop hat ciing mat sy 6n dinh do
khoang cach qua xa gitta cac hat (Katharina et al.,
2020). Thé zeta do dwoc cua mau dat -18,5 mV
(Hinh 5b). Nhu vay, véi két qua do dugc thi thé zeta
dat duoc 1a kha tdi wu, khang dinh tinh bén viing va
6n dinh cua hé nano rutin dang dwoc nghién ciru.

3.5. Khao sat anh hwéng cia ndng dd nano

rutin dén sy phat trién cha nam

Thir hoat tinh hop chét rutin véi mot sé ndm nhu
nam C. orbiculare; nam C. gloeosporioides va ném S.
rolfsii tai ndng d6 100-200 pg/mL ddi véi nano rutin
va 200-400 pg/mL ddi véi rutin. Két qua cho thay
hop chét rutin va nanorutin cho két qua nhu Bang 2.
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Bang 2. Két qua thir hoat tinh hop chét rutin va
nanorutin sau 3 ngay thir nghiém

Rutin Nano rutin
- - Néng Néng
Thir nghi¢m d6 3DAT  do 3DAT
(ug/mL) (pg/mL)
C 200  40,08° 100 14,94

gl.oeosporioides 400 58,042 200 54,602
200 31,342 100 12,19?

C. orbiculare 400 1443 200 27,11°
S roffsii 200  4396° 100 38,86°
: 400 100° 200 100°
Score 250 EC 100 100° 100 _ 100°

Score 250 EC - thudc lam déi chitng dirong; DAT- ngay
sau the nghiém. Nudi trong tu dinh 6n o nhiét do 25°C).

Cdc gid tri thir nghiém véi méi ndm, trong cimg mét cgt

6 chiF cdi theo sau giong nhau thi khdc biét khong c6

nghia qua phép thir Duncan.

Rutin

bC + 200 100 bC -

Hinh 6. Kha niing tc ché nim ciia rutin va
nanorutin doi véi cac nam bénh cay trong.

(CO: C. orbiculare, CG: C. gloeosporioides, SR: S.
rolfsii, DAT- ngay sau thir nghiém. Nudi trong tu dinh én
o nhiét dé 25°C)
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Thir nghiém rutin va nano rutin v6i cac nam gay
bénh gidng nhau & ndng do hoat chat caa nano rutin
nhé hon rutin 2 1an, cu thé 1a tai ndng d6 100-200
pg/mL ddi véi nano rutin va 200-400 pg/mL ddi vai
rutin. Két qua cho thay, hiéu lyc cua nano rutin ¢
100200 pg/mL ddi véi cac ndm CO va CG tuong
duong va khong chénh 1éch nhiéu hiéu lyc cua rutin
& nong d6 200400 pg/mL. O nong do 400 pug/mL
dbi véi rutin va 200 pug/mL ddi véi nano rutin cho
thdy hiéu lec Gc ché dat trén 50% dbi voi tat ca cac
nam da thu, dac biét 1a hiéu luc wc ché véi S. rolfsii
dat 100% khi ndng do rutin trong dang nano dat 200
ug/mL. Trong khi chi thir nghiém mot minh rutin tai
200 pg/mL thi hiéu qua e ché dat 43,96% (Bang 2
va Hinh 6).

Két qua nghién ctru da goi mo tiém nang str dung
nano rutin dé kiém soat nam bénh cay trong. Trong
tuong lai, can nghién cru toi uvu hoéa dang nano rutin
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¢6 hiéu lyc cao, thir nghiém hoat tinh khang nam cua
n6 trén cac ndm bénh khac va danh gia hiéu lyc trén
cay 0 quy mo 16n hon.
4. KET LUAN

Két qua nghién ciru gbp phan lam rd dic diém
cuia cac cao chiét va rutin tir cay thoc 1ép ba hoa Véi
hoat tinh &rc ché mot sé nam bénh hai cay trong. Bén
canh d6, cong thtc nano rutin c¢6 hoat tinh tot voi
nam S. rolfsii da dwoc ché tao thanh céng. Két qua
nghién ctru ciing goi Mo hudng phit trién cac ché
pham bao vé thuc vat thao maoc tir cay thoc 1ép ba
hoa.
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