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NGHIEN CUU - UNG DUNG

TOI UU HOA QUA TRINH CHIET CAO METANOL TU LA
VA THAN CAY MAN TUOI (EUPATORIUM FORTUNEI) VA

HOAT TiNH UC CHE NAM HAI CAY TRONG CUA CAO

OPTIMIZATION FOR THE METHANOL EXTRACTION OF
EUPATORIUM FORTUNEI LEAVES AND STEMS AND ANTIFUNGAL
ACTIVITY OF THE PLANT EXTRACT AGAINST FUNGAL PLANT DISEASES

Lé Thé Tam?!, Nguyén Thi Duyén?, Lé Dang Quang?*

2Truong Pai hoc Vinh
2Trung tdm Nghién cru Trién Khai cdc Hoat chat Sinh hoc -
Vién Héa hoc Cong nghiép Viét Nam

Dén Toa soan: 15/9/2020

ABSTRACT

The methanol extract from leaves and stems Eupatorium fortunei have been exploited of
activities antifungal against some fungal diseases in plants. The objectives of this study is to
investigate on the optimization of extraction condition of methanol extract from E. fortunei
using response surface methodology. By applying Box-Behnken method for the design and opti-
mization, a model designed was used to optimize the extraction variables: extraction time,
extraction temperature and ratio of solvent/material. The optimum conditions of extraction
were screen to be ratio of solvent/material of 14/1 (v/m), extraction time of 11 h and extraction
temperature of 63°C. The optimal yield was 23.47% for the extract of methanol and the real
object functions are correlated to the predicted results of the target functions. The quadratic
model was highly significant (P<0.0001) for the response variable (methanol extract). For the
first time, the methanol extract of E. fortunei was found to display potent in vitro antifungal
activity against M. grisea, Rhizoctonia solani and Sclerotium rolfssi.

Tir khéa: Man twdi, khdng ném, hoat tinh.

1. MO DAU

M2an tudi cé tén khoa hoc la Eupatorium
fortunei, 1a moét cdy thudc chi Man tudi
atorium thudc ho Clc Asteraceae. Trong
y hoc cd truyén, cady dugc sir dung tri cac
bénh nhu biéng &n, gidm s6t, nén mira, loi
tiéu, mun nhot. O Viét Nam, cay duoc dung
nhu mot loai gia vi va dung dé tri bo chd, bo
méo, chdy ran [1].

Thanh phan hda hoc va hoat tinh sinh
hoc cla than va l4 cay d3 duoc nghién clru,
nhiéu hgp chat nhém thymol, terpenoid,
phenolic da dwoc phan lap. O Viét Nam tir
can chiét thé clia Man tudi chiét bang nudc
nong da phan lap dwoc cac chat cumarin,
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ayapin, 2- hidroxi - 4 -metylaxetophenon; 8,
9- epoxi- 10- axetoxi thymol angelat; 9-
isobutyryloxi- 8,10- dihidroxi- thymol va 9-
angeloyloxi- 8, 10- dihidroxi- thymol
[2,3,4,5]. Trong man tudi, hop chat
coumarin 13 hgp chdt cé ham lugng 16n
trong cdy. Hop chat nay cling d3 duoc
nghién clru va cho thdy cé hoat tinh chéng
viém, khang khuan, khang ndm, khang vi rut,
chdng ung thu, chéng oxy hda va ha huyét
ap [6]. Trong nghién clru nay, ching téi sé
trinh bay qua trinh t6i wu hda qua trinh
chiét cao metanol va th&r nghiém hoat tinh
sinh hoc khang ndm gy bénh cay trong cla
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2. THU'C NGHIEM
2.1. vVat liéu nghién ctru

Nguyén liéu dwgc nhan dang la than va I3
cay Man tudi Eupatorium fortunei bdi thac st
Nghiém Dirc Trong - Dai hoc Duwgc Ha Noi. La
va than sau khi thu hai dugc sdy tai 509C.
Nguyén liéu khé duoc nghién nhd tdi kich
thuwdc khodng 0,1 - 0,5cm. Tién hanh bao
quan trong tui PE va luu trl tai nhiét do
phong, tranh anh sang va am.

Dung méi: dung moéi metanol cong nghiép
Trung Quéc.

Moi truong potato dextrose agar (PDA)
clia hdng Himedia - An Dé.

Chiing ndm thir hoat tinh sinh hoc in vitro:
nam Manaporthe grisea gdy bénh dao 06n
trén cay lta, ndm Rhizoctonia solani gy bénh
khd van trén cay lGa, ndm Sclerotium rolfssi
gay thdi than trén cay lac. Cdc ndm gay bénh
duoc tach ra tir phan déi twong cay trong bi
bénh bé&i Vién Bdo Vé Thuc Vat.

2.2, B& tri thi nghiém

Nguyén liéu gdm c3 hai thanh phan 1a l1a va
than cady Man tudi sau khi thu hai, dugc so
ché& l1am sach. Sau dé tién hanh siy khé &
nhiét do6 50°C. Nghién nhé nguyén liéu tdi
kich thwdc khoang 0,1 - 0,5 cm. Qua trinh
chiét duwoc khao sat véi cac vung théng sd
cong nghé nhu dung moi chiét, nhiét do
chiét, thoi gian chiét, ti 18 dung méi/ nguyén
lidu (DM/NL).

Nguyén liéu than va 14 man tudi (100g)

duwoc chiét hoi lvu bang metanol trong
khoang 45-65°C, thdi gian chiét trong thoi
gian chiét 8h-12h va ti [& dung mbéi/nguyén
lieu tir 10/1 dén 15/1. Sau khi hét thoi gian
chiét hoi lwu, d& ngudi, loc 18y dich chiét va cé
quay loai bé dung méi dé thu dwoc cao chiét
metanol. Tl khéi lwgng cao chiét metanol
thu duwoc dé xac dinh anh huwédng cla cac yéu
t6 trén téi hiéu suat chiét cao. Thi nghiém
duoc bd tri theo bang 1(muc 3.2).
2.3. Phvong phap quy hoach héa thuc
nghiém va t8i wu héa quéa trinh chiét xuat
cao chiét metanol tir than va 1d cdy Man
tugi

Bai toan dit ra la t8i wu héa bang thuc
nghiém qua trinh chiét xudt cao chiét
metanol tir than va |4 cdy man tudi c6 dang
nhu sau:

NGHIEN CUU - UNG DUNG

Yimax = Y(X1, X2, %3)
Trong d6: x4, X5, X3 13 la cdc théng s6 cong
nghé can khao sat.

- K& hoach héa bac hai tdm truc giao Box-
Behnken cin s6 thi nghiém dugc xdc dinh
bang céng thurc: N =2ka +2k +n,
Trong dé: N:t6ng sb thi nghiém céan lam;

2k-a:s6 thi nghiém |dam & ma tran gdc;

2k: s6 thi nghiém lam & diém sao;

ne: 6 thi nghiém lam I3p lai & tdm (n>1);

k: s6 yéu t6 khao sat; g: muirc rat gon.

Cac hé s6 trong phuong trinh hdi quy
(ham muc tiéu) dugc danh gia [a cé nghia dua
vao tiéu chuin Student:

»

tb> tbéng(pl fz)

Trong do: thang(p, f) tiéu chuan Student
tra bang & mic co nghia p va bac ty do f, (f,
=ny-1).

Sy phu hgp cia ham muc tiéu dugc danh
giad dua vao tiéu chuan Fisher khi d6 loai bd
céc hé s6 khong c6 nghia, chi gilt lai cac hé s
¢6 nghia trong ham muyc tiéu:

F2F(p.fh. )

_Sa

F=—
st

Trong do: F (p,f,,f;1): tiéu chudn Fisher tra
bang & murc cé nghia p véi bac ty do f, va
f1(fy = ny-1; f1= N-a);

a: s hé s6 ¢ nghia con lai trong ham muc
tiéu; $24,: phuong sai du ; S? | phuong sai
lap.

Ham muc tiéu & dang phuong trinh bién
ma cé dang nhu sau:

Y= bg + bixq + byxy + baxg + byyxyx; +
b13XqX3 + Dy3xoXs + by1x%y + byox?y + bagx?y

Trong d6 Y: ham muc tiéu (hiéu suat
chiét); x4, X5, X3 1a cac bién s6 (nhiét d¢ chiét,
thoi gian chiét, ti 1é dung moi/ nguyén liéu)

Mo hinh duoc danh gid la tuong thich dua
trén cic co s& céac gia tri F, R2, Q2 va F-lack of
fit.

Qua trinh t8i wu hda tim cuc tri ctia ham
duwoc tién hanh trén co sé& st dung phan mém
Design Expert 11.0 dé xéc dinh két qua toi vu
va c6 thé biéu dién duoc bé mat dap (ng cla
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ham muc tiéu trong vung diéu kién khao sat.
Mtrc d6 phu hop cla cac két qua tinh toan
duoc ki€ém ching lai bang thuc nghiém [8,9].
2.4. Thir hoat tinh in vitro cla cao chiét
metanol véi mét s§ nam gdy bénh hai cay
tréng

Th& nghiém hoat tinh in vitro clla cao
chiét metanol tir 13 va than cdy man tudi véi
mot s6 ndm gay bénh cdy tréng nhu nim
Manaporthe griseq gay bénh dao én trén cay
lta, Rhizoctonia solanij gay bénh kho van trén
cay lta, Sclerotium rolfssi gay théi than trén
cay lac.

Cao chiét dugrc kiém tra hiay qua cla hoat
tnh &c ché tan nim trén dia petri theo
phuong phap poisoned food technique
[8,9,10]. Cao chiét metanol dwoc tién hanh
th& hoat tinh véi cic nim trén bang cach
phan tan cao metanol vao moi trwdng PDA
néng chdy & cac néng d6 khac nhau va da
moi trvong néng chdy vao dia petri. Say khi
mOi trudng PDA ddng rin, ddt nhan thach
chtra ndm gidng vao gilta dia petri.

Céc dia petri d3 cay giong duwoc nudi cay
trong td 4 &m 25°C va do dudng kinh tan nam
va chup anh sy phat trién cia tan nam tir 1-
4 ngay dé theo d&i sy phat trién cta nim v3
rc ché cla cao metanol t4i ndm thir nghiém.
Higu luc e ché duoc tinh theo céng thirc: |
(?/é')leO.(OD-OT)/OD_ Trong d4, | (inhibition)
'@ hiéu lyc te ché, O I dudng kinh tan ndm
trén dia d6i ching, Oy la dudng kinh tan n&m
trén dia thir nghiem (mm).

3. KET QUA VA THAO LUAN

3.1. Cac yéu té cong nghé clia qua trinh chiét
xudt cao chiét metanol tir than va I3 cay
Man tuéi

Trong cdc nghién ciru trude dé, ching t6i
da tién hanh chijét nguyén liéu than va I3 cay
man tudi véi moét s§ dung méi hitu co
(metanol, etanol, etyl axetat, axeton, n-
hexan) va nhan thdy metanol cho hiéu suat
chiét cao nhat. Mat khdc, metanol 13 dung
mOi phé bién va ¢6 gia thanh ré, do d6 chiing
toi Iwa chon metanol lam dung méi chiét
trong nghién ciry nay. Trong qud trinh chiét,
dung méi metanol khi gia nhiét & nhiét d6
cao s& tham thiu vao trong céc I6p té bao cda
nguyén liéu, lam pha v& céc lign két va hoa
tan cdc chat trong nguyén liéu vao dung mai
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chiét. Tai cing mét diay kién chiét, s dung
cang nhiéu dung méi thi kh3 nang khuéch tin
clia cic cau tir vao dung méi cang I6m, tuy
nhién & mét gidi han nhat dinh hiéu suat
chiét ting lén khéng dang k& cho du tang
lvong dung méi. Tuong ty nhu tf 6 dung
mai/nguyén lidu, thei gian chiét cang I6n thi
hiéu qua chiét cang Ion. Tuy nhién khi thoi
gian chiét tang t&i mot gidi han nh4t dinh thi
hiéu suat chiét ting lan khong déng k&, mat
khdc con anh hwéng xiu téi chat lwong cao
chi€t. Do d9, lva chon qua trinh chiét tai
nhiét dé sé6i cda dung méi va thoi gian chiét,
ti 1&é dung mobi/nguyén liéu da Ién th hiéu
sudt chiét thu dwoc cao nhat. K&t qua khao
sat so bd vé anh huéng cla cac yéu t§ cbng
nghé cho thay, hiéu suit tang dan khi ti lé
dung méi/nguyén liéu ting va tdng khéng
dang ké khi ti l& dung méi/nguyén lidy dat
trén khoang ty & 10/1. Hiéu suat chiét tang
khi nhiét d6 chiét va thoi gian chiét ting v
cao nhat tai nhiét d6 séi cla dung méi va thoi
gian 12h. T cac két qua nghién clu so bo,
ching t6i xay dung mé hinh cho qua trinh
chiét v&i: thoi gian chidt 8-12h, nhiét d6 chiét
45-65°C, ti 1& dung moi metanol /nguyén liéy
tlr 10/1 - 15/1 (thoi gian chiét va ti & dung
ma&i metanol /nguyén liéu tinh theo téng thei
gian chiét va tj & dung méi metanol /nguyén
liéu cha mot me.

3.2. Quy hoach héa thuc nghiém va tsi wy
héa qua trinh chiét

Trén co s& khao sat cac yéu t& anh huéng
cla qud trinh chiét tach toi hiéu suat chiét,
nhan thay cac yéu to nhiét d6, thei gian va ti Ié
dung méi /nguyén liéy anh hudng 16n téi qua
trinh chiét tich. Do dg, ching t6i d35 tién hanh
st dung phuong phap ba mat chi tiéu theo
thiét ké thi nghiém clia Box-Behnken d€ tim ra
diém t6i wu héa cla qua trinh chiét tach.

Ap dung phuong phdp phan tich hoj quy
cac s6 liéu thyce nghiém, thu dwoc mé hinh d3
chirc bac hai thé hién anh hudng cla céc yéu
t6 ti hiéu suit chiét nhu sau:

Y=22,23 + 1,82% + 1,27, + 1,60x, -
2,68x1% - 0,28x,2 - 1,13x32 + 0,38x;x, + 0,47
X1X3 - 0,98 x,x3

Trong do: Y Ig hiéu sudt chiét, x,, X5, X3 l6n
lwot la nhiét @6 chiét, ti Ié dung mbi/nguyén
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T phuwong trinh hdi quy, nhan thay hiéu
suat chiét chiu dnh huéng cla ca 3 nhan t6
doc 14p thoi gian chiét, nhiét d6 chiét va ti 1é
dung méi /nguyén liéu. Céc hé sé hoi quy cla
bién cé P > 0.05 khdng ¢é y nghia vé mat

thong ké do vay khong anh huwdng nhiéu tdi
phwong trinh héi quy. Céc gia tri R%=0,9974
khang dinh cac bién s6 dugc phan anh bdi
mé6 hinh bé mat dap (rng miéu ta qua trinh
chiét.

Béng 1. Ma trén va két qud thue nghiém theo quy hoach thuc nghiém Box-Behnken

Thi Bién thuc Hiéu sust
nghiém | nhist 4 chigt («C) | Tilé DM/NL (v/w) | Thevigian chiét () | chiét (%)

1 45 10 10 16,5

2 65 10 10 19,3

3 45 15 10 18,5

4 65 15 10 22,8

5 45 12,5 15,3

6 65 12,5 18,1

7 45 135 12 17,8

8 65 12,5 12 22,5

9 55 10 8 17,2

10 55 15 8 21,5

11 55 10 12 22,1

12 55 15 12 22,5

13 55 12,5 10 22,1

14 55 12,5 10 22,3

15 55 12,5 10 22,3

Bédng 2. Phdn tich phurong sai cia mé hinh chiét cao chiét tir thdn Ig Mén twdi

Ngudn ss DF MS GiatriF GiatriP
Model 95,07 g 10,56 209,86 < 10,0001
A - nhiét d& 26,64 26,64 529,37 < 0,0001
B - ti I DM/NL 13,00 1 13,00 258,38 < 10,0001
C-Thdvi gian chiét 20,48 1 20,48 406,89 < 0,0001
AB 0,56 1 0,56 11,18 0,0205
AC 0,90 1 0,90 17,93 0,0082
BC 3,80 1 3,80 75,55 0,0003
A2 26,50 1 26,50 526,55 < 0,0001
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1 0,29 5,72 0,0623

1 4,71 93,53 0,0002

5 0,050 #{

3 0,075 563 | 01547 ]
2 0,013 | |
i N —

SS: téng phwong sai: DF- béc tw do; MS:
trung binh phuwong sai; Chuén F: chuén
Fisher; Residual: phén du: Lack of Fit: chuén
anh gia @o khong tuong thich cia mé hinh
voi thue nghiém.

Q,

L

.
.
|

Tl két qua phan tich ANOVA cho théy gid
tri P=0,0001 (significant), do d6 mo hinh
duoc lya chon dé gidi thich cho két qua cua
thi nghiém, Lack of Fit = 0,1547 (not signifi-
cant) cé y nghia d8i véi mé hinh,

A miwis ks

A: ti 1@ dung mdoi/nguyén liéu va nhiét d¢; B: nhiét dé vg thei gian chiét;
C: thoi gian chiét va ti 16 DMYNL
Hinh 1. Céc bé mét dép ung biéu dién tuong quan cdc théng s6 céng nghé
VOT qud trinh chiét cao metanol tir thén va I céy Man tudi

Tl két qud quy hoach héa thwe nghiém
(hinh 1), diém t8i wu caa cac théng s& cdng
nghé duoc xac dinh tai: nhiét d6 chiét: 63 C;
ti 1& dung mdi/nguyén lidu: 14/1; thei gian
chiét: 11h. Kiém tra bang thyc nghiém:
Nguyén liéu dwoc chiét tai nhiét dé 63°C, thoi
gian chiét 11 hva ti le dung méi/nguyén lidu
¢ 12/1, hiéu sust chiét cia qua trinh chiét dat

23,47%. Nhu vay, cac dir liéu thuc nghiém
thu duoc d3 phan 4nh tinh hgp Iy va chinh
Xac cia mé hinh thyc nghiém.
4. Hoat tinh khang nim caa cao chiét
metanol

Ban dau, cao chiét metanol duoc thir hoat
tinh tai cac ndng 66 2, 1 v3 0,5 mg/ml d8i v&i
ca 3 ndm trén, nhung do cao chiét metanol

CNHC - S0 11/2020
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khdng thé hién kha ndng (rc ché v&i ndm R.
solani nén ching t6i d3 tién hanh thir véi cac
noéng d6 cao hon Két qua thi nghiém duwoc
thé hién trong hinh 2. Tir két qua thi hoat

tinh in vitro, hiéu qua (c ché cla cao chiét
metanol véi mot s6 ndm gdy bénh hai cay
trong dugc tinh todn va trinh bay trong bang
3 nhu sau:

Bdng 3. Hiéu luc trc ché cta cao chiét metanol véi mét s6 ném gdy bénh trén cdy trong

N&m thir nghiém Néng d& thir nghiém Higu lue ire ché (%)
R. solani (RS) 5 mg/ml 38,02
2,5 mg/ml 0
1 mg/ml o
D&l chirng &m 0
M. grisea (MG} 2 mg/ml 77,13
1 mg/ml 47,63
0,5 mg/ml 43,13
P6i chirng &m aQ
S. rolfssi (SR} 2 mg/ml 100,00
1 mg/ml 89, 87
0,5 mg/mil 35,14
P8i chirng 4m o

Qua qua trinh th& hoat tinh in vitro nhan
thay, cao chiét metanol cé hoat tinh tot véi
nam M. grisea giy bénh dao 6n trén lGa va
nam S. rolfssi gdy bénh théi than trén cay lac.
Tai ndng dd th&r nghiém 2 mg/ml, hiéu qua
rc ché kha nang phat trién sgi ndm daéi véi
ndm M. grisea 1én t&i 77%, d6i véi ndm S.
rolfssi la 100%. Hiéu qua (c ché cha cao
metanol d6i véi ndm R. solani (RS) gdy bénh
théi ré chi & mirc thap <40% tai ndng dd
5mg/ml. Tai nong d6 bang va thip hon
2,5mg/ml, cao chiét methanol khéng cé hoat
tinh (rc ché sy phat trién cta ndm R. solani.
TUr két gud thir hoat tinh cho thay, cao chiét
metano! cé hoat tinh cao dé rc ché sy phét
trién cha ndm M. grisea gdy bénh dao 6n
trén lGa va ndm S. rolfssi gdy bénh théi than
trén cay lac. K& qud nghién ciru goi mo
hudng nghién ciru dé phat trién mot san
pham ché& pham BVTV thao méc than thién
vai moi truong, hudng dén muc tiéu xay
dwng va phat trién ndng nghiép xanh.

5. KET LUAN

Chung t6i dd st dung phuwong phap quy
hoach héa thuc nghiém Box-Behnken dé
nghién ctru va t8i wu hda cac diéu kién cdng
nghé anh hudng dén qua trinh chiét. K&t qua
cho thay tai diéu kién nhiét do chiét: 63°C; ti
& dung mobi/nguyén liéu: 14/1; thoi gian
chiét: 11h qud trinh chiét thu duwoc hiéu suat
cao nhat. Pay 13 bdo cdo d4au tién vé hoat tinh
sinh hoc in vitro cta cao chiét metanol tir cdy
man twdi véi kha ndng khiang ndm gay bénh
cay trong. Cao metanol clia cdy thé hién hiéu
qua cao trong phong trir ndm M. grisea gy
bénh dao 6n trén cay lua, lén t&i 77% va dac
biét manh v&i ndm S. rolfssi, hiéu qua e ché
dat 100% khi thir tai nong d6 2mg/ml. Két
qua nghién clru dé xuat kha ndng tng dung
cla cao chiét cdy man tudi dé san xuat ché
pham thudc bao vé thuc vat ngudn goc thao
moc, than thién véi moi trudng.
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Smgiml 2. 5mg/ml

RS

lmg/ml

SR

Imgiml BC

0.53mg/ml BC

RS: ndm R. solani ; MG: ndm M. grisea; SR: ném S. rolfssi, DC: d6i chirng

Hinh 2. Hiéu luc e ché cla cao chiét metanol véi mét s6 ném gdy bénh hai céy tréng
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