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HOAT TINH KHANG NAM CUA DAU XOAN CHJU HAN VA SAN PHAM
CHIET XUAT TU XOAN CHIU HAN (Azadirachta indica A.Juss) LEN NAM
GAY BENH CAY (Fusarium oxysporum)

Vii Ping Khédnh, Vii Vin D§, Nguyén Tién Thing
Vién Sinh hoc Nhiét déi, Vién Khoa hoc va Cong nghé Viét Nam
(Bai nhdn ngay 23 thdang 7 ndm 2004, hoan chinh sita chita ngay 26 thdng 10 ndm 2004)

TOM TAT: Dédu xoan chiu han An Pg, ddu xoan chiu han chiét xudt trong petroleum ether,
cao chiét nhdn hat xoan chju han trong ethanol va methanol dugc diing lam nguyén ligu thit
nghiém hoat tinh khdng ndm gdy bénh cdy Fusarium oxysporum theo ddy néng dg 250 — 4000
ppm. Tdt cd cdc nghigm thitc déu thé hién hoat tinh khdng ndm vdi tdc dung e ché khdc nhau
tity theo nguyén ligu thit nghi¢m va néng d¢ xit Iy. Tdc dung itc ché cao nhdt & ndng do 4000
ppm. Cao chiét nhdn hat xoan chju hgn trong ethanol ¢é tdc dung wc ché ndm Fusarium
oxysporum t6t nhat, thé hig¢n qua gid tri ICs,. Azadirachtin - mdt hoat chdt chinh tit xoan chiu
han cing dugc chiét tdch, tinh sach va thit nghig¢m hoat tinh khdng ndm Fusarium oxysporum &
nong dj 4000 ppm. Azadirachtin tinh sach da thé hign hoat tinh khdng ndm rdt thdp. Piéu dé ¢
thé cho thdy rdng tdc dung khdng ndm ciia sdn phdm chiét xudt ti xoan chju han la tdc dung
céng gép ciia nhiéu hgp chdt khdc ngoai azadirachtin.

I. GIGI THIEU

Bénh héo vang & khoai tdy do ndm Fusarium oxysporum 12 mot trong nhifng bénh nguy hiém
gdy thiét hai 16n & cdc nudc trong khoai tdy nhuw Trung Quéc, M§, Anh, v.v. G nudc ta, bénh héo vang
phd bién & khdp cc ving trong khoai tay. Ty 1& b&nh trung binh tir 1 — 3%, c6 ndi nim gy thiét hai
t8i 40% niang suat khoai ty [12].

D& phong trir bénh cdy néi chung va phdng trit ndm Fusarium oxysporum néi riéng, ngudi ndng
dan thudng dp dung nhiéu bién phdp trong d6 cé bién phép sit dung thudc hod hoc, va bién phép nay
dd mang lai hiéu qui ddng k€. Tuy nhién, du lugng thudc bao vé thuc vit héa hoc 1a nguyén nhin 1am
mét cin bing sinh th4i va gdy 6 nhiém moi trudng [ 1-2].

Ciy xoan chiu han (Azadirachta indica A.Juss), tén ti€ng Anh 12 “Neem” c6 ngudn gdc tit An
Do, dudc du nhip vio nudc ta cdch nay gin 30 nim va hién dang dudc tréng trén dién tich kh4 16n tai
cdc tinh Ninh Thuin, Binh Thuén [3]. Theo Amadioha, Coventry, Govindachari, v.v thi cdic sin phim
chi€t xudt tir xoan chju han ciing c6 tdc dung wc ché sinh trudng mot s lodi nim gay bénh cay [1-7;
10].

Theo Coventry, ham lugng hoat chdt va hoat tinh clia sdn ph&m chiét xui't tif xoan chiu han trén
‘cdc dBi twgng thit nghiém nhy c6n tring, ndm, vi khudn, v.v chiu 4nh hudng nhiu bdi cdc didu kién
sinh thdi, méi trudng s6ng clia xoan chiu han [3]. G Viét Nam, chua c6é nhitng nghién cifu twong ty, do
vay chiing t3i ti€n hanh khdo sit hoat tinh khdng ndm giy bénh ciy Fusarium oxysporum clia du xoan
chiu han An D¢ va sdn phim chi€t xuat thd tir xoan chiu han tréng tai Viét Nam, so sdnh vdi thudc
diét ndm héa hoc Topsin-M va khdo sdt hoat tinh khdng nim Fusarium oxysporum cla azadirachtin
tinh sach.

ILVAT LIEU VA PHUONG PHAP
1. Ddi tugng thit nghiém

N&m Fusarium oxysporum gy bénh héo vang & khoai tdy do Phong Vi Sinh, Vién Sinh hoc
Nhiét d6i cung cdp va dugc gilt gibng trén mdi trudng PGA (Potato — glucose —agar), pH=6.5[11].
2. S4n ph&m thi¥ nghiém hoat tinh khdng nam

Diu xoan chiu han An D6 do Vién Nghién cifu Thuc vit Qudc gia An B§ (NBRI) cung cip. Céc
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san phdm chi&t xu4t ti¥ nhin hat xoan chju han trong ethanol, trong methanol va trong petrolium ether
(ddu phdng thi nghiém); san phdm azadirachtin dugc chi€t xuit va tinh sach bing sdc ky cot trén nén
silicagel. Cdc sidn phdm nay nhin dugc tai Vién Sinh hoc Nhiét ddi. Thudc diét ndm héa hoc Topsin-
M, mét loai thudc diét nim héa hoc c6 phd tic dung rong, dugc ding lam ddi chitng dudng.

Hinh 15'.'(5.-:1}";33:1 chiu han giéng Hinh lc. Ciy xoan chiu han nudi ciy mo
s8 6 tai Ninh Thudn

3. Phudng phdp thif hoat tinh

a. Chudn bj gidng goc: Nim Fusarium oxysporum dugc nudi ciy trén céc dia petri chifta mdi trudng
thach PGA.

b. Chu&n bi mdi trudng va dich chi€t thi¥ nghiém: Hoa tan ddu xoan chiu han va céc sdn phdm chiét
xuAt thé tir xoan chiu han, thudc diét ndm hod hoc Topsin-M trong nuéc cit vo tring, loc dung dich qua
milipore ¢6 kich thudc 15 0,45 pm va b3 sung vao méi trudng nudi cdy chua dong (da hip khi tring,
dé ngudi d&n nhiét do 450C) d€ dat cdc ndng dd mong mubn 1a 0 ppm (d6i ching); 250 ppm; 500 ppm;
1000 ppm; 2000 ppm; 4000 ppm. R6t titng 15 ml moi trudng vao cdc dia petri vO tring va dé dong.

¢. Phuong phédp thi nghiém hoat tinh: Dang nit khoan duc 16 dudng kinh 5 mm, giita cdc dém td
ndm Fusarium oxysporum sinh trudng trén méi.trudng PGA trong cdc dia petri vd tring (gidng gbc),
dem cdy vao giifa dfa mi trudng chi¥a cdc sén phdm thi¥ nghiém nhu mo td trén. Thi nghiém dudc 13p
lai 3 14n [1-3].

d. Chi tiéu theo ddi: Po dudng kinh sinh trudng t6 nim theo dang téa tron (mm) & thdi diém td nim 8
16 d6i chitng lan téa hét dia thach.

e. Xit Iy s6 lieu: Céc 8 lidu s& duge xit Iy ANOVA va tric nghiém LSD dé phén hang céc nghiém
thitc bing phin mém Statgraphics 7.0 [8].

4. Tinh todn

a. Tinh % Wc ch& sinh trudng: T di lidu dudng kinh td nim trung binh (mm) + sai s& chudn (SE),
tinh % tc ch€ sinh trudng td ndm so vdi ddi chiing theo cdng thifc:

2 . 2, =" 2
% tc ché sinh trudng = bk Ll

X100

Trong dé:

DK1: Pudng kinh td nim trung binh & 16 d8i ching
DK2: Pudng kinh td ndm trung binh & 16 thi nghiém.
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b. Tinh gié tri ICs: Ti¥ % tic ch& sinh trudng ndm, 4p dung gidi tic Probit dé tinh nng dd can thiét
ciia sdn phdm thit nghiém dé e ch& 50% dudng kinh sinh trudng ciia nim [8].

. KET QUA VA THAO LUAN
1. Hoat tinh ¢ ch€ sinh trudng ndm Fusarium oxysporum clia ddu xoan chiu han An D va san
ph&m chi€t xuit tif xoan chju han

K&t qua thit nghiém hoat tinh &c ch€ sinh trudng cla tirng loai sdn phdm theo day ndng do xi 1y
dudc trinh bay & bang 1 va hinh 2.

Déu xoan chiu han trdng tai Viét Nam chi€t xuét trong phong thi nghiém (D4u PTN): ngay &
ndng dd 250 ppm da c6 tic dung tc ché (8,7%); tuy nhién, téc dung e ch& khdng cao & ndng d6 4000
ppm (15,1%).

Diu An Db (Ddu AP): tic dung iic ch& tudng ty sin phim Dau PTN; téc dung cao nhét 1a 28,3%
& néng d6 4000 ppm.

San ph&m chi€t xudt trong ethanol (NE): ¢6 tdc dung tc ché & ndng dd 250 ppm (11%, tic dung
{tc ché ting ddn theo ndng dd xi 1y, téc dung cao nhdt va 16n hon 50% & nong d6 4000 ppm (53,3%).

San ph&m chi&t xuit trong methanol (NM): c6 tdc dung tc ch€ & ndng dd 250 ppm (24,2%), tic
dung tc ché ting din theo ndng dd x{ 1y, tic dung ic ch€ cao nhit 8 ndng do 4000 ppm (46,2%)

Thu6c diét ndm héa hoc Topsin-M di c ch& hoan toan sy sinh trudng cla ndm Fusarium
oxysporum ngay tif & néng do 250 ppm.

Nhitng k&t qua ghi nhin dugc & timg ndng d6 x 1y c6 thé thdy sin phim NE va NM c6 téc dung
tc ché sinh trudng ndm Fusarium oxysporum cao hon so véi hai sin phim ddu, tic dung tc ch& cao
nhit & ndng d6 4000 ppm tuong ing 12 53,3% va 46,2%. Tuy nhién, tdc dung tc ch€ ciia cdc sin phim
nay thap hon so v6i thudc héa hoc Topsin-M.

Bangl. Pudng kinh td ndm [PKTN] (mm) va tdc dung e ch€ sinh trudng (%)
nidm Fusarium oxysporum

Loai san phdm Néng do xit 1y [ppm]
pC 250 500 1000 2000 4000
Diu | PKTN (mm) | 86,3104 | 79,0+0.8 | 76,0+0,8 | 68,8102 | 67,8407 | 58,0+1,2
AP | % ttc ch&” Oe 8,5d 12¢ 20,3b 21,4b 28,3 a
Diu | PKTN (mm) 86,3+0,4 | 78,8+0,4 76,2+0,7 74,7+0,7 | 74,0£0,3 | 73,2404
PTN | % wcché”’ 0d 8,7c 11,7b 13,4 ab 14,3 a 152 a
NE | DKTN (mm) |86,840,2 | 77,3+0,9 | 73,840,2 | 62,330,6 | 54,5+0,9 | 40,5+0,8
% ic ch& 0f 11e 15d 282¢ 372b 533a
NM | PKTN (mm) | 86,8+0,2 | 65,8+1,0 | 62,2406 | 56,3+0,7 | 52,7+0,6 | 46,7+0,6
% tic ché * 0f 242 e 28,3d 35,1c 39,3b 46,2 a
HH |PKTN (mm) | 86,7+0,2 0 0 0 0 0
% ic ché ” 0b 100 a 100 a 100 a 100 a 100 a

* Cdc ky tu khidc nhau theo sau cdc gid trj trong cing mdt hang thé hién sy khdc biét c6 y nghia
théng ké gilta cdc nghiém thitc 8 P<0,05.

Dua trén k&t qud % ic ch€ & bangl, xiy dung md hinh todn hoc theo gidi tich Probit d€ 14p
phudng trinh hdi quy tuy&n tinh giita gid tri log clia ndng dd xi 1y (X) va gid tri Probit cla % Wc ch&
(Y) d6i vdi tirng loai sin phim thit nghiém, phudng trinh ndy c6 dang Y = a + bX. T phuong trinh
tuy&n tinh d6, tinh dudc ndng dd sin phim thi nghiém cin d€ dc ch& 50% sy sinh trudng clia nam, titc
gid tri ICs (bang 2).
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San phim -
Déiu An Pj
(D4u AD)

D4u phong thi
nghiém
(Dau PTN)

Sén phdm
chiét xuit
nhin hat xoan
chju han trong
ethanol

(NE)

Sdn phim
chiét xuft
nhin hat xoan
chiu han trong
ethanol

(NM)

Thudc diét
nim héa hoc
Topsin-M

(HH)

Hinh 2. Tdc dong clia cdc sin phdm thi nghiém I&n sy sinh trudng

nidm Fusarium oxysporum
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Bing 2. Gid trj [ICs,) cfia cdc san phim th¥ nghiém ddi véi ndm
Fusarium oxysporum

Stt Loai san M@b hinh todn hoe | Hé so twong ICs,
phadm” (Y =a + bX) quan (R) (50% Inhibition
Concentration [ppm])
1 Diu AP Y = 2,08+ 0,66 X 0,9782 26546
2 Diu PTN Y=309+026X 0,9427 26485001
3 NE Y=107+101 % 0,9932 3467
4 NM Y = 3,09+ 3,05 X 0,9972 6607

Theo bang 2, gid tri ICs [ppm] ciia cdc sdn phdm: Diu PTN (26485001) va Diu AD (26546) rat
18n, diéu d6 cho thi'y cdc sin phim nay vé& cd bdn 1a khong c6 tic dung ic ch€ sy sinh trudng ndm
Fusarium oxysporum. Sdn phim chiét xuit trong ethanol (NE) va methanol (NM) c6 gid tri ICs, twong
Ung 1a 6607 ppm va 3467 ppm, cho thdy cdc sén phim NE, NM c6 téc dung dc ch€ ndm Fusarium
oxysporum t8t hon so véi cdc sin phim diu An D6 va diu PTN.

K&t qui nhin duge phi hgp véi nghién cifu cia Locke, Coventry, Dennis Dearth, Govindachari.
Cdc tdc gid nay cho ring ddi v6i hoat tinh khing nfm giy bénh cdy, cic sin ph&m chi€t xu4t tir xoan
chiu han cdn sit dung & néng dé kh cao thi tic dung ttc ch& méi 15 rét [3, 5). Ngoai ra, titng hoat cha't
riéng 1€ trong xoan chju han th€ hién hoat tinh rit thip d&i vdi ndm gy bénh cay. D& khing dinh k&t
ludn trén, ching t6i ti€n hanh khio sit hoat tinh c ché€ sinh trudng ndm Fusarium oxysporum cla
azadirachtin chiét xua't va tinh sach tif xoan chiu han tréng tai Viét Nam.

2. Hoat tinh wic ch€ sinh trudng ndm giy bénh cdy cia azadirachtin & ndng d¢ 4000 ppm

Azadirachtin 12 hdp chdt dugc bi€t dén nhiéu nhét trong s8 cic hdp triterpenoid ciia xo0an chiu
han va dude cho 1a c6 vai trd quan trong nhét trong viéc xua dudi, gdy ngdn dn ddi véi nhiéu loai con
tring gy hai [4]. P4 ti€n hanh chiét tdch, tinh sach riéng azadirachtin va khido sit hoat tinh ic ch&
sinh trudng d6i vdi ndm Fusarium oxysporum ciia azadirachtin da tinh sach & ndng do 4000 ppm, ndng
d6 cao nhit & thi nghiém 1. K&t qua trinh bay & hinh 3 va béng 3.

Loai ndm Miit trén
Fusarium :
oxysporum

Mit ddy

i

Hinh 3. Téc dong cla azadirachtin tinh sach 1&n sy sinh trudng
ndm Fusarium oxysporum
Bing 3. Tdc dung c ch€ sinh trudng (%) ndm Fusarium oxysporum
ciia azadirachtin da tinh sach

Sén phim Fusarium oxysporum
bC 4000 ppm
Azadirachtin DKTN - 86,740,2 83,240,4
(mm)
% itc ché * 0 b T

" Céc ky ty khdc nhau theo sau cdc gid tri trong cling mét hang (theo tirng loai nim) th& hién su
khdc biét c6 y nghia thong ké giira cdc nghiém thiic § P< 0,05,

Trang 61



Science & Technology Development, Vol. 7, No. 12-2004

Béng 3 va hinh 3 tho thdy: Azadirachtin di tinh sach & néng d6 4000 ppm c6 tic dong c ché
khong déng k€ su sinh trudng clia nim Fusarium oxysporum (4,0%). K&t qua nghién cifu nay cho phép
rit ra k&t luin c6 § nghia thuc tidn 1a: néu chi si dung riéng azadirachtin hodc hoat chit nao khic
chi&t xuAt tit xoan chiu han trong cong tic bio vé thyc vt thi s& khong c6 ¥ nghia, cdn c6 sy phdi ché
k&t hop tdc dong clia ching v6i nhau va véi cdc hoat chit c6 tinh khing ndm t vi sinh vat hogc thuc
vatkhdc.

IV. KET LUAN

1. DAu xoan chiju han do An D6 sdn xuét, diu xoan chiu han nhin dugc & Viét Nam va sdn phim
chi&t xu4t nhin hat xoan chiu han trong ethanol, trong methanol thé hién tdc dung c ché& sinh trudng
ndm gdy bénh ciy Fusarium oxysporum khong 1o rét § ndng do xi 1y thap. & ndng do xir 1§ 4000 ppm
tic dong trén méi rd rét, trong d6 san phim chiét trong ethanol c6 tdc dong tc ch€ manh nhat.

2. Hoat chét chinh cia xoan chiu han 12 azadirachtin tinh sach ngay & ndng d¢ 4000 ppm ciing
khong thé hién tdc dong tc ché ddng k€ sy sinh trudng cla ndm Fusarium oxysporum (4,0%). K&t qud
nhin dudc sé& 1a cd s8 d& phdi ché& cac hoat chét ¥ xoan chiu han vdi cdc chdt tif vi sinh vat hodc
ngudn thyc vat khdc nhim sdn xud't thudc khdng nim gdy bénh ciy Fusarium oxysporum.

ANTIFUNGAL ACTIVITY OF NEEM OIL, CRUDE EXTRACTS AND PURIFIED
AZADIRACHTIN OF NEEM (Azadirachta indica A.Juss) SEED KERNELS ON
PHYTOPATHOGENIC FUNGUS Fusarium oxysporum

Vu Dang Khanh, Vu Van Do, Nguyen Tien Thang
Institute of Tropical Biology, VietNamese Academy of Science and Technology

ABSTRACT: Indian neem oil, petroleum ether extract (laboratory neem oil) , ethanol and
methanol extracts of neem seed kernels at 250 ppm — 4000 ppm concentrations were investigated as
antifungal agents on the phytopathogenic fungus Fusarium oxysporum. All treatments exhibit the
antifungal activity on phytopathogenic fungus Fusarium oxysporum with different activities depending
on the type of treatment materials and concentrations. The highest antifungal activity is at 4000 ppm
concentration. The ICs, values skowed that the ethanol extract has the highest antifungal activity on the
growth of the fungus Fusarium oxysporum. Besides, the purified azadirachtin at 4000 ppm was also
used for investigating the antifungal activity on fungus Fusarium oxysporum and purified azadirachtin
exhibited a very little inhibition on the radial growth of this fungus. It probably showed that the

antifungal activity of neem seed kernel extracts are the synergistic effect of many compounds other than
azadirachtin.
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