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Nghién ctru hoat tinh khang ndm gay teo dau 1a Nha dam (Aloe vera)
ctia Diép ha chau trang (Phyllanthus amarus), Toi (Allium sativum) va
Neem (Azadirachta indica)
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Tom tat
Bénh teo dau 14 Nha dam giy ra do nim Curvularia sp. l1a mét trong nhirng bénh gdy Nhan 18/10/2022
anh huong nang né dén chat lugng san pham. Do do, viéc danh gia hoat tinh khang nam Puoc duyét 03/03/2023
ctia mot s6 loai thyc vat 1a can thiét va co tinh tng dung cao. Nghién ciu ndy khao sit Céngbd  30/03/2023
hoat tinh khang nim gay bénh teo dau 14 Nha dam tir cac loai dich chiét cua ba loai thuc
vat, gdom Diép ha chau trang (Phyllanthus amarus), Toi (Allium sativum), va Neem
(Azadirachta indica). Cao chiét c6 d6 phan cuc khac nhau dugc thu nhan dua theo
phuong phap chiét 1ong-long. Phuong phap khuéch tan dia gidy va pha loang vi luong
thé long dugc sir dung dé xac dinh ndng do e ché tdi thiéu va ndng d6 khang nam téi  Tur khoa
thiéu. Viéc xur i cao chiét hexan cua Toi va Neem c6 thé 1am xuét hién vong khang  Allium sativum,
khuan khéng lai sy hoat dong caa nim Curvularia sp. Néng dé tc ché téi thidu va ndng d6  Azadirachta indica,
khang nam ti thiéu cua cao chiét hexan Toi va Neem déu dat 1an luot 12 2,5 mg/mL va 5 Curvularia sp.,
mg/mL. Két qua nay cho thiy tiém ning wc ché va tiéu diét nim gy teo dau la cua 2 kha ning khang nam,
loai cao chiét, dt tién dé cho cac nghién ctu wng dung va phat trién cac ché pham khang  Phyllanthus amarus
nam phuc vu cho qua trinh canh tac Nha dam.
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1 Gidi thiéu dién tich trong udc dat trén 470 ha, san lugng dat gan
72.000 tan 14/ndm. San phim Nha dam Ninh Thuan duoc
tiéu thu rong khip ¢ cac tinh, thanh trong nudc [4].

Tuy nhién viéc canh tic Nha dam thuong gap nhiéu kho
khan vi cay thuong xuyén bi anh hudong boi cac loai
bénh hai khac nhau do vi sinh vat gy ra. Trong do, teo
dau 14 & Nha dam 1a mot trong nhiing bénh hai thuong
Xuyén xuat hién, gay thiét hai dén ning suat va chit
luong canh tac Nha dam, lam anh huéng déng ké dén
gia tri kinh té va ngay cang trg thanh mot van dé dang
quan tdm véi nguoi trong Nha dam. Theo cac cong bd
trwée @6, Fusarium oxysporum [5], Alternaria
pluriseptata,  Aspergillus niger, Cladosporium
oxysporum, Colletotrichum gloeosporioides,
Nigrospora oryzae, Penicillium sp. va Pestalotiopsis

Nha dam di duoc biét dén va st dung rong rai nhu 1a
mét loai cay chtra nhiéu duoc tinh ¢6 ich cho con ngudi
tir nhiéu thé ki trude. Bt dau duoc ghi nhan va st dung
tir hon 3.000 nam trudc cdng nguyén tai Ai Cap [1], Nha
dam xuét hién & nhiéu noi khac trén thé gioi nhu Hy Lap,
An D, Trung Quéc [2,3]. Tai Viét Nam, Nha dam duoc
canh tac chu yéu tai tinh Ninh Thuan va con dugc xac
dinh la mt trong c4c san phim ndng nghiép dic thu cua
tinh. Pay 1a loai cay dé trong, c6 ning sut cao, dé chim
soc dic biét cho hiéu qua rat cao ¢ nhirng ving dat ven
bién. Theo S& Nong nghiép va Phat trién Nong thon
Ninh Thuan, nam 2017, toan tinh ¢4 khoang 333 ha trong
Nha dam, san lugng dat 46.000 tin 14/ndm, nam 2020,
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guepinii [6], Curvularia lunata va Curvularia ovoidea
[7] 14 nhitng lodi nAm gay bénh trén miu Nha dam.
Nhirng loai nim nay xam nhép vao mé 1a Nha dam qua
vét xay sat, vét do con triing can ph4, lan truyén theo
nudc mua, nude tudi, tir cdy bénh sang cay khoe trong
rupng. Ngoadi ra, cac loai nidm Curvularia
brachyospora, Epicoccum purpurascens va Sclerotium
sp. cling dugc ghi nhan hién dién trén cidy Nha dam bi
bénh, trong d6, Colletotrichum gloeocporioides la tac
nhan chinh gy bénh than thu, ndm Epicoccum
purpurascens va Pestalotiopsis guepinii gy bénh dém
1a Nha dam [8]. Theo mét s6 nghién ctu khéc, bénh teo
dau 14 do nam Stemphylium botryosum W gay ra, bénh
chi gy hai trén 14, vét bénh dau tién thuong xuét hién
& phan giita l4 trén cac vét nit ty nhién cua 1a cay. Nam
xam nhap va lan rong kéo dén than 14 tao thanh vét bénh
hinh bau duc dai, mau tham den, vang trén nén xam
trang, sau (5-7) ngay la cay gay guc & giita va kho lui.
Chiéu dai vét bénh cd thé kéo dai (10-30) cm. L4 nhiém
bénh bi teo phan dau ngon, khd dan xudng gbc lam cay
khéng phat trién, ngay cang nho lai va dan dén chét.
Khi phét hién bénh can tién hanh cat bo phan ngon la
kho va tiéu hay, néu nang can tién hanh nhé bo tranh
lay lan [9].

Tai Viét Nam, du Nha dam da va dang trg thanh mot
trong nhitng loai cdy trdng chu luc tai mot sé dia
phuong, tuy nhién, trong nudc hién nay cac nghién ctu
lién quan dén bénh hai Nha dam ciing nhu nhitng bién
phap phong ngira va diéu tri bénh hai Nha dam noi
chung va bénh do nim gay ra ndi riéng van con kha han
ché. Trong béi canh dit nude ddy manh phat trién ndng
nghiép viing bén, viéc nghién ciru va phét trién céc san
pham diét nim c6 ngudn gbc thuc vat an toan va than
thién véi moi truong dang 1a mot hudng tiép can moi
day tiém nang giai quyét nhitng van dé nhic nhdi vé
bénh hai vi sinh vat gay ra cho céc loai cdy trdng néng
nghiép. Chinh vi thé, nghién ctru nay chon 3 loai thuc
vat gom Diép ha chau, Téi va Neem da duoc cong bd
hoat tinh khang maot sé chung nim gay bénh thuc vat
trong cac nghién ctru trude d6 nham khao sét hoat tinh
khang nim cua ching voi chiung nam gay bénh
Cuvurlaria sp. trén Nha dam v&i muc dich c6 duoc
nhitng két qua nghién ctru co s vé tiém niang khang
nam cua céac lodi thuc vat trén, tr d6 tao tién dé cho
nhirng nghién ctru (ng dung chuyén sau hon.

2 Vat liéu va phuong phap nghién cuu
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2.1 Ngudn duoc liéu:
L4 Neem va |4 Diép ha chau dugc mua tai nha thubc Y
hoc C6 truyén Hai Minh (TP. Ho Chi Minh) ¢ dang bot
phoi kho va nghién nét, khong qua xir Ii véi bat ki chat
bao quan nao. Toi twoi dwoc thu mua tai vieon Ninh
Thuan dé dam bao khong bi xur 1i bang cac chat bao
quan.
2.2 Ngudn nim
Chuang nam Curvularia sp. duogc luu trit tai phong thi
nghiém thuéc nganh Cong nghé Sinh hoc, Vién Ki
thuat Cong nghé cao, Pai hoc Nguyén Tat Thanh.
Chuang nam Curvularia sp. duoc hoat héa va nudi o
trong moi truong Glucose Yeast extract Agar — GYA
(1 % glucose, 0,25 % Yeast extract va 1,5 % agar) va
nubi u & diéu kién 30 °C trong (5-7) ngay dé sir dung
cho cac thi nghiém tiép theo.
2.3 Phuong phap tach chiét cao tong
Bot 1a kho (g) dugc ngdm trong 3 loai dung méi riéng
biét khac nhau bao gém ethanol tuyét d6i — EtOH
(CHemsol; 64-17-5), hexan (Guangdong Guanghua
Sci-Tech; 1.15006.013) va ethyl acetat — EtOAc
(Xilong; 14178-6) voi ti 1¢ 1:8 (w/v) trong 72 gio &
nhiét do phong, sau d6 loc va thu dung dich ngam bét
14. Qué trinh nay dwoc lap lai 3 1an. Tat ca cac dich chiét
thu trong 3 1an loc duoc o quay chan khdng & 60 °C
dé loai bo hét dung méi va thu duoc cao chiét. Co dic
cao chiét dé thu duoc cao tong, hiéu suat thu nhan cao
tong (chua trir am) duoc tinh theo cong thirc [10]:
Hiéu suit (%) =
Khéi lwong cao chiét x (100 — do 4m)
Khoi lwong dworc liéu %
2.4 Phuong phap xac dinh hoat tinh khang nam
Hoat tinh khang ndm dugc xac dinh bang phuong phap
khuéch tan dia gidy. Cac chiing nim duoc nudi u trén
moi truong thach PDA (Potato Dextrose Agar) trong
khoang 24 gio ¢ nhiét do 35 °C va trén mdi truong
thach nghiéng PDA trong 5 ngay. Md&i dich cao chiét
dugc thim vao timg dia gidy (dwong kinh 6 mm, day
1mm) sao cho khéi luong cao chiét 1a 10 mg/dia gidy.
Cac dia gidy duoc dat trong ta ciy vé tring trong 15
phidt nham 1am bay hoi dung méi va dé cho cao chiét
dugc phan tan déu trén dia gidy. Sau do, dit timg dia
gidy thir nghiém trén dia méi truong thach PDA da
dugc cdy trai sdn bao tr nim (2-5)-10° CFU sau 24 gio.
Thubc khang nam Amphotericin B (750 pg/mg) duoc
sir dung 1am d6i chimg dwong, dung mdi cao chiét duoc
sir dung lam d6i ching 4m. Cac dia ndm thar nghiém
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dugc u ¢ 35 °C trong khoang 48 gid. Thi nghiém duoc
thuc hién 3 lan & cac thoi diém khac nhau. Theo do,
hoat tinh khang nam kiém dinh dugc danh gia bang
cach do ban kinh vong tic ché nim (BK) theo cong thirc
BK (mm) = D —d véi D 1a dudng kinh vong khang nim
va d 1a dwong kinh khoanh gidy khéang .

2.5 Nong do uc ché tdi thiéu ( MIC) va ndng do khang
nim t6i thiéu MFC

Nong do tc ché t6i thiéu va ndng do diét nam téi thiéu
dugc xac dinh bang phuong phap pha lodng vi lugng
thé long (Broth microdiluttion) . Huyén phu c6 chta
bao tir nAm duoc thu nhan sau 5 ngay nudi cay trén
thach nghiéng PDA ¢ 35 °C. Khuan lac ndm duoc bao
phit voi 5 mL nuéc vo trung bd sung thém Tween 20.
Bao tir duoc thu lai bang tim bong vo tring sau do dugc
chuyén sang tube v tring va khuay déu sao cho dich
huyén phui dong nhat. Dich huyén phu duoc chuan héa
bang cach dém sé lwong bao tir bang huyét cau ké ¢
muic (2-5)-10° bao tu/mL. Tiép d6, dich huyén phu
dugc pha lodng theo ti 1¢ 1:10 v6i RPMI dé thu duoc
dung dich cudi cung c6 mat d6 (2-5)-10° bao ti/mL.
MGi giéng gom 100 uL dich huyén phi bao tir ndm va
20 pL cao chiét & cac nong do pha lodng khéc nhau
trong dung dich. Cac dia dugc boc kin va u & nhiét do
35 0C tir (24 dén 48) gio. Gia tri MIC va MFC duoc ghi
nhan sau 48 gio nudi cay [11].

3 Két qua va thao luan
3.1 Két qua tach chiét cao tong
Khéi lwong mau dau vao va khéi lugng cao chiét thu

dugc (chua loai trir d6 4m) caa 3 miu Diép ha chau,
Neem va Toi duoc liét ké day du trong Bang 1.

Hinh 1 Cao chiét téng cua cac miu Diép ha chau (EtOH; EtOAc, Hexan) — trai, Neem (EtOH; EtOAc, Hexan) — giita va

Cu thé, v6i mau Diép ha chau dugc chiét trong 3 dung
mdi, két qua cho thdy EtOH c6 hiéu qua tach chiét tot
nhat, trong khi EtOAc c6 hi¢u qua tach chiét thap nhat.
Tuong ty, 1a Neem ciing c6 hiéu qua tach chiét tot nhat
khi tach trong dung méi 1a EtOH. V&i mau Téi, hiéu
qua tach chiét cao nht xay ra véi dung méi hexan trong
khi EtOH cho hiéu qua tach chiét thap nhat. Thuc té
cho thiy mau Neem va Diép ha chau sir dung dé tach
chiét déu 1a mau 14 khd, trong khi mau Toi sir dung la
Toi tuoi, hiéu qua tach chiét cd thé bi anh huong boi
lwong tinh dau cé chira trong cu cua Toi.

Dic diém cua cac cao chiét tong thu dugc nhu sau:
Cao Diép ha chau: sau khi thu hdi duoc toan bo dung
moi, cao thu dugc & dang bot ran, c¢é thé nghién nat
thanh cac hat min nho, cao ¢6 mau xanh réu dét nhe.
Cao chiét trong hexan c6 mau xanh dam nhat. Céc cao
Diép ha chau tan trong dung méi tach chiét ban dau.
Cao 14 Neem: cao 14 Neem (chua trir 4m) thu duoc c6
tinh déo, dac keo thanh 1 khdi, mau xanh den dam. cac
cao l4 Neem tan trong dung méi tach chiét ban dau.
Cao Toi: cao chiét tong (chua trir am) cua Toi ¢d dang
tia mau cam (dung moi EtOH) hoac tring (dung moi
EtOAc va hexan). Céc cao Téi tan trong dung mdi tach
chiét ban dau.

Nhu vy v6i mdi loai cay khac nhau dwoc chiét trong cac
dung méi khac nhau s& cho khéi lugng cao chiét tong va
hiéu suat cao chiét khéc nhau, tham chi vai ciing 1 loai
cay nhung néu chiét trong cac dung méi khac nhau thi van
s& cho khdi luong cao chiét tong va hiéu sut chiét khac
nhau. Piéu nay ciing da dugc Turkey khing dinh trong
nghién ctiu cong b trude 4o [12].

5]

Toi (EtOH; EtOAc, Hexan) — phai

Bang 1 Hiéu suat chiét cua cac mau cao Diép ha chau, Neem va Toi

~. | Khéilwgng | Khdilwong cao| . z Higu suat
Dung moi | 21 () ’ thu duchg(g) Do am (%) | cnist (96)
EtOH 500 17,87 | 13,63+0,30 3,09
Diép hachau | EtOAc 500 12,60 | 13,08 0,30 2,19
Hexan 500 16,50 | 13,55 +0,30 2,87
Neem EtOH 500 18,60 | 1321+0,27 3,23
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EtOAc 500 16,10 | 13,47 +0,27 2,79
Hexan 500 11,30 | 12.93+0,27 1,97
EtOH 200 2,37 | 14,28+0,39 1,02
Toi EtOAC 200 4,18 | 14,45+0,39 1,79
Hexan 200 4,23 | 15,02+0,39 1,80

3.2 Két qua thir nghiém hoat tinh khang ndm cua cao
chiét

3.2.1 Hoat tinh tic ché ndm Curvularia sp. cua cac cao
chiét

Hoat tinh rc ché ndm Curvularia sp. thir nghiém dugc
x4c dinh bang phuong phap dia gidy khuéch tan trén
moi truong thach (paper disc diffusion).

Két qua tir Hinh 2 cho thiy, duong kinh vong khang
nam Curvularia sp. cia 9 loai cao, trong d6 ¢6 2 mau
gdm mau cao chiét Toi trong hexan va mau cao chiét |4
Neem trong hexan c6 su xuat hién cua vong khang nam.
Puong kinh vong khang nim Curvularia sp. cua 9 mau
cao duoc liét ké cu thé trong Bang 2. Trong d6 ghi nhan
dugc mau cao chiét Toi trong dung méi hexan co tac
dung khang nam (xuat hién vong khang (3,3 £ 0,58)
mm) trong khi cao chiét Toi trong 2 dung mdi con lai
1a etyl acetat va ethanol khong ghi nhan duoc su xuét
hién cua vong khang nam. Trong mot nghién ciru tuong
tu vé hoat tinh khédng nim thuc hién boi Khairan trudc
d6, ghi nhan rang tuy dich chiét phan ca cua Tai trong
dung méi xyclohexan c6 kha ning khang lai mot sd

chang nim bénh nhu Colletotrichum capsici, Fusarium
oxysporum f. sp. capsici va Sclerotium rolfsii nhung
dung méi chiét cho hiéu qua khang ndm tét nhat lai la
etyl acetat [13]. Su khac biét v& hiéu qua khang nim
trén c6 thé giai thich do su khac biét vé& chung nam thi
nghiém, cac ching tuy cung chi nhung van cé su khac
biét vé& kha niang bi trc ché va tiéu diét khac nhau voi
cac mau cao chiét nhit dinh. Nghién ciru nay con ghi
nhan su xuit hién cua vong khang nim ciia mau cao
chiét Neem trong dung mdi hexan (3,3 + 0,58) mm dbi
v6i ndm Curvularia sp. Hoat tinh khang nam néi chung
va nam Curvularia sp. ciia ciy Neem ciing da duoc ghi
nhan trong nhitng nghién cau trude do, cu thé trong
nghién ctru caa Adepoju va cong sy nam 2014 di ghi
nhan duoc kha niang khang nim Curvularia sp. ciia cao
chiét hat Neem trong dung méi dau ether [14]. Nhu
vay, c6 thé ghi nhan rang cé su khéac biét dang ké vé
kha ning khang ndm d6i voi cac mau nam phan lap tir
céc khu vyc dia li khdc nhau. Ngoai ra, trong nghién
ctiru ndy, ¢ nhitng mau cao khac, khdng ghi nhan dugc
su xuat hién cua vong khang nam.

Hinh 2 Hoat tinh khang nam ciia 9 mau cao chiét biang phuong phap khuéch tan dia gidy
(AB: Amphotericin B; PA: Diép ha chau; Al: Neem; AS: Toi)
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Bing 2 PBuong kinh vong khang nim cua cac mau cao chiét
VGi nam

. .. | Pwong kinh khan
Cao chiet Dung moi nAm trgng binh (m?n)
» EtOH —

Dipha  "EGAC -
chau

Hexan -

EtOH —
Neem EtOAC -

Hexan 3,30 £ 0,58

EtOH —
Toi EtOAC -

Hexan 4,30 + 0,58
Amphotericin B 5,70 £ 0,58

3.2.2 Ndng do uc ché tbi thiéu (MIC) va ndng do khéang
nam tdi thiéu (MFC) cua cac cao chiét

Két qua xac dinh MIC cuia cac cao chiét ddi chung nim
Curvularia sp. cho thay hoat tinh khang nim cua Toi
trong dung moi hexan tt nhat & nong d6 2,5 mg/mL sau
48 gio, tinh khéang nim ciia Neem trong dung mdi hexan
t6t nhat & ndng d6 5 mg/mL sau 48 gid (Bang 3). Cac
cao chiét Toi va Neem trong cac dung moi la EtOH va
EtOAc ciing nhu cac cao chiét Diép ha chau khong ghi
nhan duoc hoat tinh khang nam.

Bang 3 Két qua MIC cua cac mau cao chiét véi nim
Curvularia sp. sau 48 gio.

Cao chiét Dung mdi | MIC (mg/mL)
EtOH > 10
Diép ha chau EtOAC > 10
Hexan >10
EtOH > 10
Neem EtOAC >10
Hexan 5
EtOH > 10
Toi EtOAC > 10
Hexan 2,5

Két qua xac dinh MFC ghi nhan thoi gian va nong do
cao chiét c6 kha ning tc ché sy phat trién cua
Curvularia sp (Hinh 3). MFC cua cao chiét Toi trong
hexan dugc xac dinh 1a 2,5 mg/mL sau 48 gio. MFC cua
cao chiét Neem trong hexan duoc xac dinh 1a 5 mg/mL
sau 48 gid. Theo CLSI A26, mot hop chét dugc coi 1a co
kha nang diét nAm néu MFC/MIC < 4, nguoc lai néu
MFC/MIC > 4 thi hop chat d6 chi ¢d thé xac dinh c6 kha
nang tc ché ndm [15].

Hinh 3 MFC cua cao chiét Toi trong hexan — trai va Neem

trong hexan — phai, & cac nong d6 khac nhau (A-10
mg/mL; B-5 mg/mL; C-2,5 mg/mL; D-1,25 mg/mL; E:
0,625 mg/mL ) sau 48 gio
Nhu véy, trong nghién ctru ndy, ca 2 cao chiét duoc xac
dinh c6 hoat tinh khang ndm la cao chiét Toi trong
hexan va cao chiét 1a Neem trong hexan déu ¢ ty I¢
MFC/MIC < 4. Biéu ndy ching minh ca 2 cao chiét nay
déu c6 kha nang diét nam Curvularia sp. voi nong do
t6i thiéu lan luot 12 2,5 mg/mL va 5 mg/mL. Nhu vay,
2 cao chiét Toi va Neem trong hexan déu cho thay tiém
ning dang ké trong viéc khang nim néi chung va
Curvularia sp. noi riéng.

4 Két luan

Két qua ghi nhan dwoc 9 loai cao caa Diép ha chau,
Neem, Toéi véi 3 dung méi EtOH, EtOAc va hexan.
Trong d6, hiéu suat chiét cao tét nhét 1a cao chiét Diép
ha chau trong dung mdi EtOH (3,58 %), hiéu suat thap
nhat 1a cao chiét Toi trong dung mdi EtOH (1,19 %).
Khi kiém tra hoat tinh khang ndm cua cac miu cao ddi
vé6i Curvularia sp., két qua khuéch tan dia gidy cho thiy
chi c6 2 trén 9 mau cao la cao Toi (hexan) va cao Neem
(hexan) c6 hoat tinh khang nim, sau d6 MIC va MFC
dugc thuc hién cho thy cao Toi (hexan) c6 kha ning
khang nim Curvularia sp. & ndng d6 2,5 mg/mL sau 48
gio nubi cdy, twong tu cao Neem (hexan) ciing xac dinh
dugc MIC va MFC ¢ ndng d6 5 mg/mL. Tir nhitng két
qua trén, cd thé tiép tuc thuc hién cac nghién ctu phat
trién phan tich va chiét xuét cu thé cac hop chat cé kha
nang khang nam tir cao chiét tong nham tang hiéu qua
khang nam thé hién qua chi sé MIC va MFC.

Lo cam on

Nghién cuu dugc tai trg bdi Quy phat trién Khoa hoc
va Cong nghé - Pai hoc Nguyén Tat Thanh, ma dé tai
2021.01.115/Hb-KHCN.
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Investigation of fungicidal activities of phyllanthus amarus, allium sativum, and azadirachta indica
against leaf atrophy in Aloe vera
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Abstract Leaf atrophy caused by Curvularia sp. in Aloe vera is one of the significant negative impacts on crop
yields and quality. Therefore, screening and determining the fungicidal and fungistatic activities of natural extracts
are potential to inhibit and exterminate the pathogenic fungi as the causal agent. This study was conducted to
determine the fungicidal activities against Curvularia sp. of three plants, including Phyllanthus amarus, Allium
sativum, and Azadirachta indica. The extracts with different polar solvents were yielded by liquid-liquid extraction
method. Disk-diffusion and broth microdilution methods were used to determine the fungicidal activities of plant
extracts.

The treatment of the hexane extracts of Allium sativum and Azadirachta indica can produce an antibacterial ring
against the activity of the fungus Curvularia sp. The minimum inhibitory and minimum antifungal concentrations
MIC and MFC) of A. sativum and A. indica hexane extracts were both 2.5 mg/mL and 5 mg/mL, respectively.
These results provided a potential capability against Cuvurlaria sp. of A. sativum and A. indica hexan extracts,
bringing a promising opportunity for further study due to the development of anti-fungal products applying in Aloe
vera crop.

Keywords Allium sativum, Azadirachta indica, Curvularia sp., fungicidal activities, Phyllanthus amarus
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