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rcil rru HoA auA rniuH cxrfr cAo MErANor ru rn
vA rHAru cAy MAN Trtu (EupnroRruM roRTuNEr) vA

HoAT riun tlc cnf uAu HAr cAy rndxc ctn cAo
CPTIMIZATION FOR THE METHANOL E)fl-RACTION OF

EUPATCRIUM FORTUNEI LEAVES AND STEMS AND ANTIFUNGAL

ACTIVIry OF THE PIANT EXI-RACT AGAINST FUNGAL PLANT DISEASES

I-e Thd Tim1, Nguy6n Th! Duy6n2, L6 Ding Quang2*
2Truong Dai hqc Vinh

2Trung t5m Nghi6n cfu Tridn Khai cdc Hoat chdt Sinh hqc -
Vi€n Hoa hgc C6ng nghiOp Vi0t Nam

Ddn Tda soqn: L5/9/2020

ABSTRACT

The methanol extract from leaves and stems Eupatorium fortunei have been exploited of
acl,",ies antifungal against some fungal diseases in plants. The objectives of this study is to
r','estrgate on the optimization of extraction conditton of methanol extract from E. fortunei
Jsing response surface methodology. By aoplying Box-Behnken method for the design and opti-
rizahon, a model designed was used to optimize the extraction variables: extraction time,
exlrachon temperature and ratio of solvent/material. The optimum conditions of extraction
,','ere screen to be ratio of solvent/material of 1,4/1, (v/m), extraction time of 11- h and extraction
:emoerature of 63'C. The optimal yield was 23.47% for the extract of methanol and the real
:b ect funclions are correlated to the predicted results of the target functions. The quadratic
o:dei rvas highly significant (P<0.0001) for the response variable (methanol extract). For the
'.si jre, the methanol extract of E. fortunel was found to display potent in vitro antifungal
.::. i'"' against lVl. grisea, Rhizactonia salani and Sclerotium rolfssi.

TU khoo: MAn Udi, khdng ndm, hoat tinh.

1. MO OAU
'.ia- tyoi c6 t6n khoa hpc lb Eupotorium

.':':-'e, la m6t c6y thu6c chi Men tlt'di
:-:,::'' um thu0c ho Cdc Asteraceae. Trong
. -.c cc truy6n, c6y dugc srl dqrng tri cdc
3-:-. rnLf bi6ng dn, gi6m sdt, n6n mria, loi
i €r. F..r !n nhot. 0 Viqt Nam, c6y clrrgc dirng
'rnu mot loaigia viv) dirng d6 tr! bq ch6, be
meo, chSy ran [1].

Thinh phbn h6a hgc vi hoat tlnh sinh
hoc cLra th6n vi ld c6y dd dtro,c nghi6n cr/u,
nhi€u hop chdt nh6m thymol, terpenoid,
phenolic dE dtrgc ph6n 16p. 0 Vigt Nam tir
c5n chi6t thd c0a Mbn ttrdi chidt bdng nLroc
n6ng di ph6n lap dugc c6c chdt cumarin,

ayapin, 2- hidroxi - 4 -metylaxetophenon; 8,
9- epoxi- L0- axetoxi thymol angelat; 9-
isobutyryloxi- 8,10- dihidroxi- thymol vi 9-
angeloyloxi- 8, 1"0- clihidroxi- thymol
12,3,4,57. Trong mhn tudi, hqp chdt
coumarin li hqp chdt c6 him lugng ldn
trong c6y. Hop chdt niy cfing d5 clrrgc
nghiEn cfu vi cho thdy c6 hoat tinh ch6ng
vi6m, khdng khudn, khdng ndm, kh6ng vi rdt,
chdng ung thu, chdng oxy h6a vi hq huydt
dp [6]. Trong nghidn cr?u niy, chring t6i sE
trinh biy qud trinh tdi rru h6a qu6 tr)nh
chiSt cao metanol vi thfr nghiQm hoat t(nh
sinh hgc khdng ndm g6y b€nh c6y trbng c0a
cao chi6t metanol thu dtroc.
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2. THLrC NGHTEM

2.1. Vat liQu nghi6n cr?u
Nguy6n li€u drrgc nh6n dang li th6n vi 15

c6y Mhn tuoi Eupotorium fortunei b&i thac sT

Nghi6m Dr?c Trgng - Dai hqc Dugc Hi NOi. Lii

vi th6n sau khi thu hdi drrgc sdy tai 50sC.
Nguy6n li€u kh6 tfrrgc nghiEn nh6 tdi kich
thudc khoing 0,1 - 0,5cm. Ti6n hinh bio
quin trong t(i PE vi lrru tri? tai nhiet afo

phdng, trdnh 5nh s6ng v) dm.
Dung m6i: dung m6i metanol c6ng nghiQp

lrung Quoc.
M6i trudng potato dextrose agar (PDA)

cria hdng Himedia - An D0.
Chring ndm thCr hoat tfnh sinh hgc in vitro:

ndm Manaporthe griseo g6y benh clao 6n
tr6n c6y l0a, ndm Rhizoctonia so/oni giy bQnh

kh6 vin tr6n c6y hia, ndm Sclerotium rolfssi
g6y th6i thdn tr6n c6y lqc. C6c ndm edy bQnh

tfrrgc tdch ra ttr phbn d6i trrgng c6y trbng bi
benh bdi Vi0n 86o V0 ThUc V6t.
2.2. Bd tri thi nghi€m

Nguy6n li6u g6m ce haithenh phhn Ii 15 vi
th6n cdy Mhn trrdi sau khi thu hdi, dugc so
chd lim sach. Sau af6 ti6n hinh sdy kh6 &

nhiet d0 50'C. NghiEn nh6 nguyen lieu tdi
kich thudc khoing 0,1- - 0,5 cm. Qud trinh
chidt tfugc kh6o sdt vdi c5c vtng thdng sd
c6ng nghQ nhrr dung m6i chidt, nhi€t d0
chidt, thdi gian chi6t, ti lQ dung m6i/ nguy6n
lieu (DM/NL).

Nguy6n liQu th6n vA 16 mbn ttrdi (100g)

cfurgc chi6t hbi lrru bing metanol trong
khoing 45-65'C, thdi gian chiSt trong thdi
gian chiSt 8h-12h vi ti le dung m6i/nguy6n
lieu trr 10/1 ddn 15/1. Sau khi h6t thdi gian
chiSt hbi luu, d6 nguQi, lqc l5y dlch chiSt vi c6
quay loqi b6 dung m6i d6 thu dugc cao chidt
metanol. TiJ khdi lugng cao chiSt metanol
thu drrgc dd x6c dinh 6nh htr&ng c0a cdc ydu
td tr6n tdi hi€u sudt chi6t cao. Th[ nghiQm
clugc b6 tri theo bing 1(muc 3.2).

2.3. Phuong ph6p quy hoqch h6a thr,rc
nghiQm vi tdi uu h6a quii trinh chidt xu6't
cao chi6t metanol tir thAn vi 15 c6y Mhn
tLrdi

Bii todn dit ra li t6i rru h6a bing thrtc
nghi€m qud trinh chiSt xu5t cao chidt
metanol tir thSn vir ld c6y mbn tudi c6 dqng
nhu sau:

Ymax = Y(xr, x2, x3)

Trong d6: x1, x2, x3 li l) cdc th6ng s6 c6ng
ngh6 chn kh6o sdt.

- K6 hoach h6a bOc hai tAm trqrc giao Box-
Behnken chn sd thi nghiQm duqc xdc dinh
bing c6ng thfc: N :2k'Q +2k + no

Trong do: N: t6ng s6 thi nghi0m cbn lim;
2k-q:sd thi nghiQm lim d ma tr6n gdc;

2k: sd thi nghiQm lim & di6m sao;

no: s6 thi nghiQm ldm lip lai d t6m (no>1);

k: s6 ydu td kh6o sdt; q: mfc rft ggn.

Cdc hq s6 trong phuong trinh h6i quy
(him muc ti6u) dLrgc cf6nh gi5 li c6 nghTa dUa
vio ti6u chu6'n Student:

,'. _ E_l-5)
tg> t6;nr(p, f2).

Trong do: t63nn(p, f2) ti6u chudn Student
tra bing & muc cd nghTa p vi bQc trr do f2 (f2

= no-1).

Stt phir hgp cfra him muc ti6u dtrgc ddnh
gi5 dWa vlo ti6u chudn Fisher khi d6 loai b6
c6c hQ s6 kh6ng c6 nghTa, chi giir lai cdc h€ sd
c6 nghla trong him mqc ti6u:

F:-F(p. {.,.f.t f ll:
5.:

Trong do: F (p,f2,f1): ti6u chudn Fisher tra
bing d mfc c6 nghTa p voi bQc tLr do f2 va
f 1ff2= no-1; fr= [\-2)'

a: s6 hQ s5 c6 nghTa con lqi trong him mr;c
ti6u; 526r,: phuong sai drr ; 52 y: phuong sai
lap.

Hlm muc ti6u d dqng phuong trinh bi6n
m5 c6 dqng nhu sau:

Y= bo + b1x1 + b2x, + b3x3 + brrxrx, +

br3x1x3 + brrxrx, + b11x21 +br2x21+ br3x23

Trong d6 Y: him muc ti6u (hiQu suSt
chiSt); x1, x2, x3 li cdc biSn s6 (nhiQt d0 chi5t,
thoi gian chidt, ti lQ dung m6i/ nguy6n li6u)

M6 hinh dLroc ddnh gi6 li ttrong thich dqa
tron cdc co sd cdc giii tri F, R2, Q2 vi F-lack of
fit.

Qud trinh t6i Lru hoa tlm cLrc tr! ci: .'"
dugc tidn hinh t16n co s& sr? dung phlrr ,"r':cm

Deslgn Expert 11.0 d6 x6c dinh k6t qui t6i Lru

vir c6 thd bi6u di6n dLrqc b6 mit dip trng cria
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Ihti nghi6m hoat tfnh in vitro crja caochidt metanot trr td vd thdn lrnre" iio, uO,m6t s6 ndm gdy b6nh c6y tr'ane nh;'na,
Monoporthe griseo.g6y b€nh Oao?n tren .avlua, Rhizoctonia sotini'gAV nerfi f.frO uln ,r6n
::: l::, Scterotium ,otJriieav tnai tr.,Jn ,rcnr.v tdL.

- ,ar9 chie-t dtrEc kidm tra hi6u qu6 c0a hoat:"h yc ch6' t6n ndm tr6n ;r-;;;ih""
ijjllg lnap poisoned rooJ ieirrnique
.E,9,101 Cao chidt metanol duoc tidn hdnhthu, ho?t rrnh vdi cdc n6.m ir6l'u#g .a.r,phSn tdn cao metanol vao m6i tr"J.? pon
nong ch6y o cdc nbng d0 khdc nh*'ra OOm6i trLrong n6ng ch6y vi" dT;;";;i s., r,r.l,.noi tr*crng pDA dong rdn, aji rrra. iiu.r.r:hlra n5m gi6ng vdo giira dTa petri. 

- ' ''
Cdc d-ia petri dd g6.y gi6ng dLroc nu6i cdytrong tu 0 5m 25.C va Oo Ouo"ng f,rf-t ,j, ,a,,a chr..rp inh sLr phdt tridn c0a"t6, 

"ar'," fj rgdy dd theo ddi su phat tridn .,iu na* 
"a-Jc che c0a cao metanol tcyi n6-m ,f.,u r*lier.

I ,",'Y^t,1. .!d 9*q. nnh th"; ;;;s'i;;:;'i
.,1,;^r?? 

j:?_ot)4oq rrons d6, r finiioitiont
_:.1,.: ,/:.uc c.he, Op lir dLrdng kinh t6n ndm
:-:-, i, :ol cnlng, Ol ti dtrcrng kinh t6n nJm-,en ora tnrr nghi6m (mm).
3. KEr quA vA rsAo ruAru

.l:1;.r. vdy !9 c6ng nghQ c(ra qud trinh chidtxuat cao chi6t metanol ttr th6n ,a U'.aVMen tLrdi

-, ,r^9n* cdc nghi6n ctru trr.roc do, chung t6ida tidn hdnh chidt nguy.6n tieu tfran vJlicaVman tlroi v6i m6t st ;;;; ;;; l;; ."
lT.:]:l:! etanot, .etyr .*"t'.t, 

'l;";;; 
.

:,,".11n, 
va nh6n thdy metanol cho hi€u iLr61chret cao nhdl. Mdt.khdc, metanot tu-Aung

I:, o.!d bien vd cd gid.tf.ranr., r.e, Jo-OJ.t,inetor tua chgn metanol lim Oung r.nal-lfriO,trong nghi6n cfu niy..Trong qud"trinf, JiO,,dung m6i metanot t'r,i gi, ;tiei j'ni.,,ii"oo
cao sE th6'm thdu vio tro"ng .d;i6,p1d;;;.;;
l*^'19: 

li€u, ldm phd vd .e. ricn'ret"uJio"

.y? .,i9 cdu tr?-vio dung m6i cing ldn, tuy
th.ign d mQt eidi nan rihal-oinr.,'ii6"r'rrat
chi6t tdng t6n kh6ng diing kd .f",o Jj t;nslugng dung m6i. rrrbng it, nf,,"* ti E- Orn,
I?i/nsuyen IiQu, thdi giin .f,igtlene]On *,i
!jC, gy: chidt cdng ron. ruv nr..,i6.'ir.,i,r,ai
gian chidt tdng t6i m9t gidi f,in nf,at Oinn tfrihiQu sudt chidt tdng icn-thon! oj* iE, ,;,khic cdn dnh hudng x6.u tdi .hdt l.rEne'crltli*' ?" d6, lua .t,sn qu; liNi' ."ni& 

",nhiet d0 s6i cia dung m6i vi af,Jigi., .f,iAi,
li i.: d,llp m6i/nguvEn ricu a,a lai'ir'i"'r,'eu
suar chret thu dugc,cao nhdt. Kdt qud khJosdt so b0 vE 6nh hudng cria cdc ydu td c6ng
lgl€ .h?. thiiy, hieu rrdt tane-O'a11 f,rr'iii f Coung m0i/nguy6n li6u tdng v1 tdng f,frani
9ire. fA khi ti tq dung m6i/nsrv-6; jie;"0r,
If:n l(h.oens ti t€ to/r; nieu s"#Jc;;d;".d"s
khi nhi6t d0 chidt vi thoi gi., .f,i6i'iars 

"a.3o nlij tai nhiet d0 sor cua dung m6i vd thdigian 12h. Tir ciic kdt qu6 ngl.lie;.,i, ,i'tO,

;i, +ii; ! iil.,x#5^ lE %lil 
.**i 

H,H
1.s-9:,9, ti 16 dune moi metanoi 7rilv5. iie,y"lyL_ is^. (thoi qiin chl6t ,a ii ie"'or"e
To, Tgignot/nguy6n ti€u^tfnh theo tdngthdigian chidt vi ti 16 dung mor metanol/nguy6n
li6u cia mOt m6.

l:l :"r. ti6u trong virng diilu ki6n kh6o siit.
Y:-l:-lirny lop cia.cdc rat qra jrh","j.
dr-rgc kidm chfng fai OinJtfru.i*i,.Cr'fr]rf
2.4. Thit hoqt tfnh in vitro .,i, ."o .hi6.tm*etanot vdi mQt s6 ndm eav b€nh hai'iaytrbng

chi5t. Ta.i cirng mflt dri.u. fi.6n chidt, s& Jung
:3ls !!i6i duls m6i th) khe .are r,r,rA.r,la"

tan c6c ch6l trong ngrverriier;il;;;; ;6;

1..2. ary hogch h6a thr,rc nghiQm vA tdi uuh6a qud trinh chidt
Tr6n co s& khio sriJ gric y6u td inh hudngctia quii trinh chidt te.f, toi f,ie, ,r],'i,g.,

l.hli ,hly cdc ydu t6 nhi6t oO, ir,ai si;n'ri'ti reoung moi/nguy6n li€u inh hrrdng trin tOi quJtrinh chidt tdch. Do d6, chrinjt6ita ,ig. ia.h
f,I_9yle.p.huong prr;p oB rai.ii,ic, ir,""
llllsl f:.I'r n.eli€T c0a sox-ee;nk;;;d1; 

'.orem toi uu h6a c0a qud trinh chi6t t6ch.
. Aq.oont phuong.ph;ip ph6n tf.f, iai qrv

::: t: I€Y thuc nghi-6m, ti.',iJ"r,. ;o'iirr, uachr?c bf c hai thd hi6n dnh h,rang cJJ.j.'rg,td tdi hi6u sudt chidt nhr^r sau:
Y=22,23 + 1,,82xt 

_+ L,27x2 + L,60x3 _

.z,aax l - 0,28x22 - t,l13x 12' * o,ia* r* r-i 6t, +l
x1x3 - 0,98 x2x3

Trong d6: y ld hiOu s1td.t^clidt, x1, X2 4lhntuqt td nhi& dA cniat. ii p7',',""2)l'^)i'^i1,,'.'"
ti€u vi;;;i;;;,iii,i;.'' te duns moi/nsuY€n
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ffi
Tu phuong trlnh hbi quy, nh6n thdy hi6u thdng k6 do vQy kh6ng inh hrr&ng nhi6u tdi

sudt chiSt cniu 6nfr huong c0a c6 3 nhAn io phuong trlnh hbi quy. Ce. gi6 tr1 R2=0,9974
dqc l6p thoi gian chidt, nhi€t d0 chiSt v) ti le khSng dlnh cdc bi6n sd dLrgc phin 6nh boi
dung m6i/nguy6n li6u. Cdc h6 s6 hbi quy c0a m6 h)nh bi! mit ddp rlrng mi6u ti qud trinh
biSn c6 P > 0.05 kh6ng c6 1i nghia vE mit chi6t.

Bdng 7. Mo trOn vd kdt qud thqrc nghiqm theo quy hogch thtrc nghi€m Box-Behnken

thr
nghi€nr

3i€'rt thre
't*i*ur su*i
chi€t [Y"lilhi*t rt& Ehigt {.Ei Yilg *Mlfi'L tvlw}

. r .*, t* alhdr glan ehret thi
1 45 l"t$ 1il

L fi5 1(i l-u 1q -.1

.J 4E 15 -LU 18,5

4 bb -Lf 1n

5 q-J L{_rJ _tJ,l

E 65 tLrr!

7 45 1f ,5 !L 17,8
rIUJ

,{'} rLL}J !L
af trzt_, )

5 rr_tJ 1ft au 17,3

1il IJ d

11 JJ -LLI

IT Ef
-JJ -LJ

't-] trLLTJ

13 )) 1fl ')-] tLL)L

14 JJ t l..: 10

)J 1il

Bdng 2. Phdn tich phuong sai crta mO hinh chidt coo chidt tit thdn ld MAn ilJdi

trguBn 5S BF M5 trla tn F ura Ert r

$\,4*del $5,G7 a 1fi qfi lNq Bf; q il,ffilill
A - t'r!lret *i 16,s4 { tr':r 0 l? i il nnfii

ffi - ri t* ;]tu{1il*!_ 13,ft8 3_ 13,ilfi 258,3fl { il,0*{ll
. * "t',L- lil{Ir g!Bn chret 3fl;48 I JLr,+S dtlh flq { il,0G[1

AB U,3b ,x- t],56 LI"U1U:I

AT rl qft I ttult 4 -7 fll fl,fl,ft&:.

Dr'
LlL. J.fit; I 3,8il 75,55 *,&**3

AI 1 LJ.,JL I 15.50 526,55 a. il,0tlil]-

T
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c2

Residual

Lack of Fit

Sai sd fnrl

{-1 -}a L fi:Jq
il,CIfif3

4,71 1 d "7{
t*J l- *3,53 ll,0fiftl

1_.rrl3 r *,il5fl
il.27 j

*,fi?5 5.53
1_t ,lt I J

"2 *,il13
-rq f ) .i,+

.C t6ng phuong soi; DF: blc tq do; MS:
binh phuong soi; Chudn r: inudn
Residual: phbn du; Lock of Fit: chudn
id d0 khdns tudns tht'ch ila mA niin

fir kdt qud ph6n Uch ANOVA cho ihdy giiitri P=0,000L (significant), do d6 m6 irinh
dlOc lirg chon dd giei thich cho kdt qua .1.thi nghi6m, Lack of Fit = O,!547 tnot iignifi
cant) c6 1i nghla d6i vdi m6 h)nh.

A: ti l€ dung m6i/nsuye! iiqu vd nhi€t dp; B: nhiQt dq vd thoi gian chi€t;t: thoi qion chid.t vd ti t€ DMINL
Hinh 1' Cdc bb mqt ddp irng bidu di6n ilidng quon cdc th6ng sd c6ng nghQvdi qua tr)nh chi{t {ao i*tet,itat tir thdrn vd rd cdy mEniuai

JLt fdt qud quy hoach hoa rhrrc nghrOm(hinh 1), didm toi uu ctla cac tirr.,ng ;f;;"g
is,!e juoc xdc d!nh tqi: nhi6t *lO .r.,lgi, a3 c;r, te. dung m6i/nguy6n li6u: 1.j11; ihc/i Eianchidt: 1j.h. Kidm tra U;ne thr. 

"*f.l,i'*,Nguy6n tiQu ducrc chiet tai n[iOt OO o:;c, if,oigian chidt 11 h vi ti t6 dung mO;fnei,v€-n lieuo L2/1, hi6u suJt chiei cia ;r. iri;; .;;;;;;;

2,3,47%. Nhr-r vfry, cdc dO iieu tnHc nghi6m
thu dugc dE phin arrh trnh r.,q,p r; 

"J';;i"hxdc c0a m0 h)nh thgc nghi6m.
O. .*o?i tfnh khdng n6'nr cria cao chl6trnetanol

, Ban dbu, cao chidt rnetanol dLrryc th& hoathnl. rqi.cac nbng dQ 2, 1 vd 0,5 mgln.r1JSi ,&ica J nam tren, nhlrng do cao chidt metanol
CNHC - s6 ttlzozo



kh6ng thd hiQn khi nSng fc chd vdi ndm R.

solonin6n chring t6i dH tidn hinh thr? vdi cdc
nbng cfQ cao hon Kdt qu6 th( nghiQm dugc
thd hi€n trong hinh 2. TU k6t qui th[r hoqt

Qua qud trlnh th& hoat tfnh in vitro nhin
thdy, cao chiSt metanol c6 hoat tinh t6t voi
ndm M. grisea e6y benh dao 6n tr6n ltia vi
nJm 5. rolfssi g6y bQnh th6i than trGn c5y lqc.

Tqi nbng d0 th& nghiQm 2 mg/ml, hi6u qui
trc ch6 khii ning phdt tridn sqi nim ddi vdi
nim M. grisea l6n tdi 77%, d6i vdi ndm 5.

rolfssi ld 1-00%. HiQu qu6 Lrc chd c0a cao

metanol cl6i vdi ndm R. solani{ftS) g6y bQnh

thdi 16 chi & muc thdp <40% tai nbng dd
Smg/ml. Tai nbng d0 bine vi thdp hon
2,5mgf ml, cao chiSt methanol khdng c6 hoat
tinh rrc chd rir phdt tri6n cia n5m R. solanr.

TLr kdt sr,i , ir,] hoat tinh cho thdy. c;o chi6t
rF.:'.rinflr ,f r,1:t trnh cao d6 trc ch6 sqr phdt
trien cua ndm Nl. grisea g5y b6nh dao 6n

tr6n l(a v) ndm S. rolfssig6y bQnh thdi than
tr6n c6y lac. Kdt qu6 nghiOn crru ggi mo
hudng nghi6n cfu dd phdt tri6n mQt s6n

phdm chd phdm BVTV thSo m0c th6n thi6ir
voi m6i trr.tdng, hudng ddn rnuc ti6u x3v

drrng vi phdt tri6n n6ng nghiQp ranh.

tinh in vitro, hiQu qu6 irc chd c0a cao chidt
metanoi vdi mQt sd ndm Sdy b€nh hqi c6y
trbng duoc tfnh todn v) trinh biv trong b5ng
3 nhu sau:

Bdng 3. Hi€u lttc Oc chd cio coo chidt metonolvdi m)t s6 ndm gdy b€nh tr€n cdy trbng

tt#m tkr? r*ghi€nr* N6ng 6& thrr nghi&rn Hi€u lrrc l?c ch€ {%}

l-i, sr:]Ifln/ {t{}} 5 rng,/rnl 38,112

2,5 rxg/n-rl n

1n:glrurl fl

t-iot ctlung allt fir

&f" gr.urc {ME} Z mg,frnl

l nrglrrl 47,63

0,5 nrg/rxl 41,13

uoi ctlunH am *
5. r*if,ssf {SEJ 3 n-rglr;rl 1GC,il{l

1 i''!rlg/ trr I

0,5 n*glmf

uor cnl./ng an] o

s. rir luAtrt

Chring t6i afe sr? dung phLrdng ph;ip quy

hoach h6a thuc nghiQm Box-Behnken dd

nghi6n cfu vi tdi uu h6a c5c dfi6u kiQn c6ng

ngh€ inh hrrdng tldn qu6 trinh chidt. K6t quA

cho thdy tai cli6u ki0n nhi0t afO chidt: 63oC; ti
l€ dung m6i/nguy6n liQu: L4/t; thdi gian

chi6t: 1lh qud trinh chidt thu drrgc hiQu sudt

cao nhdt. D6y li b5o c5o dhu ti6n vE hoat tfnh

sinh hgc in vitro cria cao chi6t metanol tir c6y

m'6n trrdi vdi kh6 ndng khSng ndm gdy bQnh

cdy trbng. Cao metanol cfra c6y thd hiQn hi6u

qu6 cao trong phdng trir ndm M. grisea gAy

bQnh clao 6n tr6n c6y lila, 16n tdi 77%vd ddc

biQt manh vdi ndm S. rolfssi, hiQu qui r?c chd

tfat L00% khi th& tqi nbng clO 2melml. Kdt

qui nghiGn cr?u dE xu61 khi ning r?ng dr;ng

cia cao chiSt c6y mhn tudi d6 sin xu6't chd

phdm thu6c bio v€ thutc v6t ngubn gdc th6o

mQc, th6n thiQn vdi m6itrrrdng.
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RS. ndm R. soloni ; MG: ndm M. grisea; SR: ndm S" rolfssi, DC: ddi chung
Hinh 2. Hi€u luc ttc chd cuc cao chi€'t metonolvoi m6t sd ndm gdy b€nh haicdy trbng
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