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KIjAO SAT KHA NAI}JG KHANAG NAM Phytophthora sp.
CUA DICH CHIET CAY CO HOI (Ageratum conyzoides)

Nguyén Ba Khanh Trinh’, Tran Thi Thu Phwong, Nguyén Dinh Thao Ngan, Nguy&n Thi Nhw Quynh
Vién Sinh hoc nhiét déi - Vién Han Idm Khoa hoc va Céng nghé Truong Pai hoc Néng Lam Thanh phd H& Chi Minh

TOM TAT

Ageratum conyzoides L. (4. conyzoides) hay con goi la cdy co hoi, a loai co dai phan bd khap moi noi cé sy phat
trién manh mé va khang nam bénh cao. Mot s6 nghién ciru cho thay flavonoid 14 hoat chat chinh ¢6 tac dung trc
ché dbi voi ndm Phytophthora. Do d6, nghién ctru nay nham khao sat anh huong cta ndng do dung moi dén kha
nang tach chiét hoat chat flavonoid khi st dung hai loai dung méi ethanol va methanol ¢ cac nong do khac nhau
(30%, 50%, 70% va 90%) bang phuong phap do quang phé UV-Vis. Két qua cho thdy ham luong flavonoid trich
dugce tir dich chiét ethanol 90% (15, 609 + 0,139 mg/mL) va methanol 70% (10,135 + 0,185 mg/mL) dat cao
nhit. Qua do, danh gia kha nang khang nam Phytophthora sp. bang phuong phap do kha nang trc ché duong kinh
tan nam trén thach dia trong 168 glo sau khi cay ¢ cac nong do dich chiét duoc khao sat 1a 0%, 1%, 2%, 4%, 8%.
Két qua cho thdy ethanol 90% 1a ndng d6 dung moi thich hop dé tach chiét hoat chit khang nam voéi nong do
dich chiét 1a 8%. Ngoai ra, khi phan tich ANOVA hai yéu t§ cho thiy c6 sy twong tac giita gitra ndng do dung
moi va ndng do cac dich chiét 1én su phat trién ctia Phytophthora sp.. Do d6, ciy co hdi (4. conyzoides) ¢b tiém
ning c6 thé tng dung trong kiém soat mot sé loai nim gy hai trén cdy trong dinh hudng lam thude bao vé thuc
vat ¢6 ngudn goc sinh hoc.

Tir khéa: Ageratum conyzoides, cay c6 hoi, dich chiét ethanol va methanol, Phytophthora, khang nam.

MO PAU

Cay ho tiéu (Piper mgrum) la mot trong nhirng méat hang xuét khau quan trong cla Viét Nam, dong gop Ién vao
nén kinh té néng nghiép cta nwoc ta. Tuy nhién, cay hé tiéu dang pha| d6i mat véi nhiéu loai bénh hai, trong do
c6 bénh th0| goc/ chét nhanh do ndm Phytophthora sp. gay ra. Bénh nay gay ra nhwng thiét hai nghiém trong vé
ndng suét va chét lwong cay tréng, anh hwéng tiéu cwc dén thu nhap cua ngu&i ndng dan (Islam et al., 2005).
Hién nay thudc héa hoc da va dang dwoc xem la phwong phap hiéu qua nhat trong viéc phong trir cac bénh vé
ndm trén cay tréng do dé& ap dung, hiéu quéa nhanh va gla thanh ré. Tuy nhién néu s dung trong thdi gian dai sé
lam tang tinh khang thude, dw lvgng thubc trén nong san va tén dw trong d4t anh huwéng nghiém trong t&i strie
khée con nguoi (Nicolopoulou-Stamati et al., 2016). Viéc kiém soat ndm Phytophthora sp. t&n hd tiéu vo cling
phtrc tap va la mot thach thiee 1on. Vi vay, can tim ra mot phwong phap phong trir dich hai méi than thién véi moi
trdng la cac bién phap co nguon goc hiru co nhw: ding thién dich, cac chung vi sinh vat 60| khang va cac loai
thudc bao vé thuc vat co ngudn gbc hivu co phd bién Ia hoat chat thi cAp chiét xuat co nguon goc thye vat, vi
sinh vat,... Trén thé gi6i hién nay dang cé xu hwéng nghién ciru va st dung cac hop chét thién nhién cé ngudn
gbe tir thuc vat, cé tinh khang vi sinh vat gay bénh va d&c biét cé d6 an toan cao, tir d6 tao ra cac ché pham sinh
hoc cé kha ndng phong trir cac loai dich hai trén cay trdng.

Trong sb cac loai thwe vat cé tiém nang, cay cé hdi (Ageratum conyzoides L.) dwoc biét dén véi kha nang phat
trién manh mé va chra nhiéu nhom hoat chat co hoat tinh sinh hoc nhw flavonoids, polyphenols, va alkaloids
(Chahal et al., 2021). D&c biét, cac flavonoids d& dwgc chirng minh cé kha nang khang lai nam Phytophthora sp.
(Del Rio et al., 2004), mét trong nhirng nguyén nhan chinh gay ra bénh thdi ré& & hd tidu. Nhiéu nghién ctru trén
thé gioi da khang dinh ring cac hoat chat nay c6 kha nang khang n&m, khang khuan va chong Ooxy hoéa manh mé,
mé ra trién vong ma&i cho viéc st dung chiét xuat tlr cay cd hoi trong phong trir bénh thdi ré & cay hd tiéu mot
cach hiéu qua va an toan (Louise et al., 2011; Baidez et al., 2006). Tai Viét Nam, chwa c6 nghién ctru nao v& hoat
tinh khang nam Phytophthora sp. tw chlet xuét cay coé h0| Vi thé, nghién ctru nay dwoc thwe hién nhdm kham
pha tiém néng khang ndm cua cay c6 hoi va danh gia kha nang (ng dung cla no6 trong viéc phong trir bénh thoi
ré & cay hd tiéu. Nghién ctru nay khong chi mé ra mét huwéng di méi trong viéc phong triv bénh thdi ré cho cay hd
tiéu ma con gop phan vao viéc bdo vé méi trudng va strc khde cong ddng, la mdt bwdc tién quan trong trong viéc
tim kiém cac giai phap néng nghiép bén virng va than thién véi méi trwong.

VAT LIEU VA PHUONG PHAP
Vat liéu
Cay Cb hdi (Ageratum conyzoides Linnaeus, 1753) trwdng thanh dwoc thu hai & Lam Ddng. Cay sau khi thu

nhan dwoc dua vé phong thi nghiém, rtra sach va phoi khé, sau dé mang di cat nhd, xay nhuy&n bang may xay
sinh t0, bao quan bét trong hép kin & nhiét d6 phong.

879



CONG NGHE SINH HOC NONG NGHIEP

N&m Phytophthora sp. duoc cung cép b&i phong Cong nghé bién ddi sinh hoc, Vién Sinh hoc nhiét d&i. Nam
dwoc phéan 1ap tw hd tiéu bi bénh va nuéi cay trén mai trwdng PDA va moéi trweng khao sat 1a PDA cé b sung cac
loai dich chiét ethanol va methanol.

Hoa chét: Methanol, AICI;, CH3COOK, Dimethyl sulfoxide (DMSO), quercetin (Merck).

Thiét bi va dung cu: Can phan tich d6 chinh xac 0,0001 g, bé siéu am Elma (Ptrc), thiét bi cd quay chan khéng,
may do quang pho UV — Vis, falcon, binh erlen, micropipette, 6ng nghiém, may do pH,...

Phwong phap
Phuwong phép tach chiét bdng dung méi ethanol va methanol

Can 50 g bot cay cb hoéi, chiét sieu am véi dung méi ethanol/methanol & 4 ndng d6 30%, 50%, 70%, 90% (ty 1&
dung méi: dwoc lieu = 5:1) trong 3 gidr, ngadm trong 24 gi®. Loc thu dich chiét va ba cay tiép tuc ngam chiét v&i
dung méi theo ti 1& 3:1, ngam trong 24 gid, tiép tuc I&p lai thém ba l1an nhdm thu hét lwgng hoat chét co trong cay.
Sau khi hoan thanh ngam chiét, dich chiét duoc loai bd dung méi bang thiét bi cé quay chan khéng. Déi véi dung
moéi ethanol (E30, E50, E70, EQ0) lam bay hoi dung méi v&i ap suét 70 — 130 mBar, 90 rpm & nhiét dd 60°C
(Wuyep et al., 2017). Béi v&i dung méi methanol (M30, M50, M70, M90) |am bay hoi dung méi v&i ap suét
70 — 130 mBar, 90 rpm & nhiét d6 45°C (Yuliani and Rahayu Yuni, 2021). Thu dich chiét cd dac va bao quan trong
falcon & 4°C st dung cho cac thi nghiém sau.

Phén tich ham flavonoid téng s6 trong cac chiét xuat

N&m Phytophthora sp. c6 thé bi (rc ché sy phat sinh bao t&r trong dat nhd hoat chat 5-methoxynobiletin va
5,6,7,3',4",5"-hexamethoxyflavone thudéc nhom flavon cé trong cay cd héi (Kong et al., 2004).

Ham lwong flavonoid tdng s6 dwoc xac dinh theo phwong phap tao mau véi AICI; (Chang et al., 2002), bang cach
xay dwng dwong chuén véi quercetin (QE). Cho vao éng nghiém 0,5 mL dung dich quercetin & cac ndng d6 khac
nhau 0,02; 0,04; 0,06; 0,08; 0,1 mg/mL va bd sung 1,5 mL methanol 99,5% va ch& trong 5 phat. Sau do, thém
tiép 0,1 mL AICI3 10% va d& phan (rng trong 6 phut. Cudi cling, hdn hop dwgc thém vao 0,1 mL CH3COOK 1M va
2,8 mL nwoc cét, ldc déu rdi dé dn dinh & nhiét d6 phong trong 45 phut. Tién hanh song song ciing mau dbi
chirng, v&i mau dbi chirng 1a DMSO 100%. Sau 45 pht, tién hanh do dé hép thu ctia mau dbi chirng va mau
chuén bang may do quang phd UV-Vis & budc séng 430 nm. Gia tri OD dwoc ghi nhan va tién hanh vé dwong
thdng hiéu chuén dé sir dung xac dinh ham lwong flavonoid tdng sb trong cac mau dich trich. Thwc hién tién trinh
thi nghiém twong tw d6i v&i cac mau dich chiét nhw véi quercetin chuan. Tinh toan két qua: Dwa vao phwong
trinh hdi quy gitva ndng d6 dung dich quercetin (y=0,0029x - 0,0152; R2 = 0,9937) va d6 hp thu quang, xac dinh
ndng d6 cua flavonoid tdng s6 trong mau dich chiét (mg/mL).

Phuong phép xéc dinh kha néng tre ché duwong kinh tdn ndm Phytophthora sp.

Dwa trén kha nang (rc ché sy phat trién dwong kinh tdn ndm (PKTN) cla céc loai dich chiét & ndng d6 khac nhau
qua d6 danh gia dwoc khd ndng trc ché sinh trwdng va phat trién ctia ndm. Céc loai dich chiét ethanol va
methanol (30%, 50%, 70%, 90%) duoc bb sung vao méi trweng PDA theo day néng d6 (0%,1%, 2%, 4%, 8%),
thi nghiém dwoc Ip lai 3 1an cho méi loai dich chiét khac nhau. Dia sau khi cdy dwoc G & nhiét d6 28°C. Quan sét
hinh thai va do BDKTN sau 168 gi® cay. Hiéu luc trc ché (HLUC) dworc tinh theo cong thirc (Al-Hetar et al., 2010):

DKTN & cong thirc d8i chirng - DKTN & cong thike thi nghiém

HL %) = X
UcC (%) = DKTN & cong thirc d6i chirng 00

Phuong phép xt Iy théng ké

Cac sb ligu thi nghiém dwoc nhap va xi Iy so b, tinh cac gia tri trung binh va vé biéu db bang phan mém Excel,
phan tich ANOVA bang phan mém Minitab, cac gia tri trung binh dwoc kiém dinh bang phép thtr Tukey & mirc y
nghia 95%.

KET QUA
Ham Iwong flavonoids téng sé trong cac chiét xuét

Bang 1. Anh hwéng cia hé dung méi dén kha nang tach chiét flavonoids trong cay cé héi.

Dung mai Flavonoid (mg QE/mL)
M30 4,254 + 0,273"
M50 2,984 +0,027°
M70 10,135 + 0,185"
M90 8,358 + 0,204°

880



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HOC 2024

E30 4,879 +0,137°
E50 8,259 + 0,199°
E70 9,527 + 0,459"
E90 15,609 + 0,139°

Két qua khao séat cho thay, & ham luong flavonoid cao nhét 1a & EQ0 (15,609 mg/mL), tiép theo 1a M70 (10,135 mg/mL) va
E70 (9,527 mg/mL) (Bang 1). Nghién ctru cia nhom tac gia Yuliani and Rahayu Yuni (2021) d& phén tich ham
lwgng flavonoid tdng sb trong A. conyzo:des & vung cao (3,2 + 0,06 mg/mL) cao hon A. conyzoides moc (o4 vung
ddng béng (2,9 £ 0,0 mg/mL) va & ving déat thap (2,6 + 0,06 mg/mL). Diéu nay cho thy phwong phap chiét xuat
anh hwéng dén n6ng dd hop chat héa hoc trong chiét xuAt. Tbng ham lwgng flavonoid trong A. conyzoides khéng
chi bi anh hwéng bdi phwong phap, dung mai, nhiét dd, thdi gian chiét xuat ma con bi anh hwéng bdi loai dia
hinh noi cay sinh séng.

Két luan rang, trong nghién ctru nay ethanol 90% va methanol 70% la dung mai thich hop nhét dé thuc hién qua
trinh tach chiét flavonoid toan phan tlr cay c6 hdi va do do, chiét xuat E9Q0 va M70 dwgc Iwa chon trong thi
nghiém khao sat kha nang khang nam Phytophthora sp.

Anh hwéng ciia ndng do chiét xuat E90 déi véi kha niang khang nam Phytophthora sp.
Két qua do DKTN Phytophthora sp. trén méi truong PDA c6 bb sung dich chiét E9O tai thoi diém 72, 120, 168 gio.
Qua do, tinh hiéu lyc (rc ché (HLUC), két qua thi nghiém & Hinh 1.
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Hinh 1. Hiéu lwc trc ché DKTN Phytophthora sp. cta dich chiét E90 & cac nong doé theo thoi gian (%)

bC E90 1% E90 2% E90 4% E90 8%

168 gior (1

Hinh 2. Hinh thai nAm Phytophthora sp. trén mai trwong PDA c6 bd sung dich chiét E90 & cac ndng dé khac nhau
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Tai cling mét thdi gian cac dia chira dich chiét E90 8% déu cho thdy kha néng (rng ché tét hon so véi cac dich
chiét & cac ndng do con lai. Dich chiét ethanol 90% khi bd sung vao méi trwong khéo sat & cac ndéng do khac
nhau déu c6 tac dung trc ché sy phat trién ctia ndm trén thach dia sau 168 gid nudi ciy. NAm Phytophthora sp.
khéng nhirng cé dwéng kinh gidm dan theo chiéu ting clia ndng d6 dich chiét E90 ma hinh thai ctia né ciling ¢6
s bién ddi rd rét dwdi tac dung clia chat khang ndm c6 trong dich chiét. Hinh 2 cho thay khi khong cé dich chiét
(0%), tdn ndm phat trién nhanh, to ndm day, c6 mau nau va soi nAm mét dan mau nau, chuyén dan sang trang
duc theo chiéu tang ctia ndng dé dich chiét. HLUC cua dich chiét E90 cao nhat & ndng d6 8% va HLUC sau 168
gi® 1a 69,3%. Vi thé, dich chiét E90 (¢ ché ndm Phytophthora sp. tét nhat & ndng do 8% va sau 168 gi® dat hiéu
lwe tre ché 69,3%.

Anh hwéng ctia néng do dich chiét methanol 70% d6i v&i kha nang khang nam Phytophthora sp.

Két qua do BDKTN Phytophthora sp. trén moi trwong PDA c6 bf) sung dich chiét methanol 70% (M70) tai cac thoi
diém 72, 120, 168 gi®. Qua dé tinh hiéu Iwc trc ché (HLUC), két qua thi nghiém & Hinh 3.
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Hinh 3. Hiéu lwc (rc ché DPKTN Phytophthora sp. cia dich chiét M70 & cac néng dd theo th&i gian (%)

Dich chiét methanol 70% khi bd sung vao méi trwdng khédo sat & cac néng dd khac nhau cho thay kha nang Grc
ché kém, hiéu luc (e ché sau 168 gior chi dat 18,2%. Hinh 4 cho thdy hinh thai nAm gan nhw twong tw nhau,
khong cé sw khac biét qua I6n so véi dbi chirng, tdn ndm moc day, ¢ mau nau sam. Vi thé, dich chiét M70 Gc
ché& ndm Phytophthora sp. kém hiéu qua, HLUC & néng d6 8% sau 168 gi® chi dat 18,2%.

bC M70 1% M70 2% M70 4% M70 8%

Hinh 4. Hinh thai nAm Phytophthora sp. trén moéi trwé'ng PDA cé b6 sung dich chiét M70 & cac ndng do khac nhau

Tom lai, dich chiét M70 (rc ché ndm Phytophthora sp. kém, hiéu luc trc ché sau 168 gio’ cao nhat chi dat 18,2%,
tan ndm moc day khong cé khac biét dang ké so véi déi chirng. Dich chiét E90 c6 tac dung Grc ché dbi véi ndm
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Phytophthora sp.. Khi so sanh ca hai dung méi trén vé HLUC thi dich chiét E90 nhinh hon han khi dat HLUC sau
168 gior 1&n t&i 69,3%, gép 3,8 1an so v&i HLUC sau 168 gio & dich chiét M70 chi la 18,2%. M&c khac dich chiét
E90 con tac dong lén Phytophthora sp. géy ra hién tuong méat mau soi nam, trong khi & dich chiét M70 khong co
duoc hién twong nay. Két qua thi nghlem nay cho thay dich chiét E90 Grc ché ndm Phytophthora sp. t6t (69,3%),
cao hon 2 1an so voi ‘nghién clru ctia Ndacnou va dong tac gid (2020) khi ciing chiét bidng dung méi ethanol
nhwng hiéu qua e ché chi dat cao nhat & 38,96%.

THAO LUAN

Két qua phan tich ham lwong flavonoid cho théy khi chiét bang hai loai dung méi & nhitng ndng d6 khac nhau thi
sé& cho ham lwong flavonoid toan phan khac nhau. Béi véi dung méi ethanol, ham lwgng flavonoid toan phan bat
dau téng 1&n khi chiét & néng dd tir 30% dén 90% va ham lwong flavonoid toan phan dat cao nhét tai néng do
ethanol 90%. Di véi dung méi methanol, ham lwgng flavonoid toan phan giam khi chiét & ndng do tir 30% dén

50%, tlep tuc tang ndng d6 methanol lén 70%, tlep tuc tang ndng d6 methanol 1én 90% thi ham lwong flavonoid
toan phan khoéng tang ma co xu hwéng giam xuong. Diéu nay dwoc giai thich 1a do murc dO phéan cuc cla dung
modi phu thudc vao hang sb dién moi, gia tri lién két hydro, trong dé nuwéc cd hang sb dién méi, gia tri lién két
hydro cao hon methanol va ethanol. Do d6, khi trén 1&n methanol vao nwéc, ethanol va nwéc sé cho cac hén hop
methanol - nwéc, ethanol - nwéc cé mirc d6 phan cwc khac nhau, néng d6 dung méi cé dd phan cuwc twong
dwong v&i hop chét dwoc trich ly sé hoa tan chat d6 tét hon. Tir két qua thu dwoc vé ham lweng flavonoid trong
cay co hdi & nghién clru ndy va cac tac gia trwdc dé cé nhivng khac biét cé thé 1a do khac nhau vé ndng dd dung
moi, d6 phan cuc clia dung méi tach chiét, bd phan thwc vat st dung va tudi clia cay, phwong phap chiét xuét,....
Theo Omole va ddng tac gia (2012), ham lwong flavonoid tdng trong cay ¢ héi khi chiét béng ethanol s& dung bd
phan ré (70,49 —243,02 ug QE/mL) va la (68,92 — 182,45 ug QE/mL) thp hon ham luwong flavonoid khi st dung
tht ca cac bo phan cla cay két hop véi phuong phap tach chiét cé sy hd tro clia séng siéu am, chiét bang dung
moi khac nhau va & cac néng do khac nhau (Omole et al., 2012).

Két qua nghién ctru cho thdy dich chiét EQ0 tir A. conyzoides cé kha nang (rc ché suw phat tridn clia ndm
Phytophthora sp. mét cach hiéu qua, trong khi d6 dich chiét M70 cho thdy kha ndng Grc ché kém hon. Diéu nay cé
thé dwoc giai thich théng qua ham Ilwong flavonoid trong cac dich chiét, véi E90 ¢é ham lwong flavonoid cao nhét
dat 15,609 mg/mL, trong khi M70 chi dat 10,135 mg/mL. Flavonoid l& nhém hop chét d& dwoc chirtng minh cé
hoat tinh khang ndm manh, va sw khac biét v& ham Iwong flavonoid nay cé thé la nguyén nhan chinh dan dén
hiéu qua (rc ché khac biét gitra hai dich chiét (Li et al., 2022).

Tuy chwa c6 nghién ctru cu thé vé& kha nang khang ndm Phytophthora sp. clia A. conyzoides, két qua cla nghién
ctu phu hop véi cac nghién clru da cong bd tredc d6 vé cac hoat tinh sinh hoc khac cta loai cay nay. Trong mot
nghién cru vé cac chat hoa hoc di hop do A. conyzoides gidi phong dé kiém soat co dai va ndm gay bénh trong
dat & cac vuon cay ho cam quyt 5'- methoxynoblletln va 5,6,7,3',4',5'-hexamethoxyflavone da trc ché dang ké sw
phat trién ctia cd dai va sy ndy mam cla bao t& nAdm gay bénh trong dat Phytophthora citrophthora, Pythium
aphanidermatum va Fusarium solani (Kong et al., 2004) Nghién ctru khac cho thay rang polymethoxyflavone c6
tac dung twong tw ddi v&i ndm nhw thubc diét ndm tong hcyp, pha v& tinh toan ven clia mang té bao bang cach
&rc ché tdng hop sterol, méc du co ché tang tinh thAm clia mang c6 thé khac nhau (Wu et al., 2014). Diéu nay
lam co s& cho viéc A. conyzoides cé tidm nang tré thanh ngudn nguyén liéu khang ndm tw nhién, dac biét 1a khi
st dung dich chiét ethanol, va c6 thé dwoc phat trién thanh cac san pham sinh hoc béo vé cay trdng khéi cac loai
nam gay bénh.

Mbt han ché ctia nghién ciru nay 1a chwa danh gia dwoc toan bo cac hop chét cé trong dich chiét va co ché tac
déng cu thé cda chung. Hon nia, cn tién hanh cac nghién ctru b sung dé khao sat thém cac yéu té nhu
phuwong phap chlet xuét khac va kha nang khang nam ddi v&i cac loai nam khac dé co cai nhin toan dién hon vé
tiém nang khang nam cla A. conyzoides. Vi vay, can nghién ctu thém vé co ché khang ndm dé phat trién thubc
khang nam m¢i st dung ngoai dong rudng, dac biét la trong diéu tri bénh chét nhanh & cay ho tiéu.

KET LUAN

Nghién ctru cho thay qua trinh trich ly hop chét flavonoid tir cay c6 héi chiu anh huwéng béi dung méi va nong do
cac loai dung méi tach chiét. Ethanol 90% va methanol 70% la hai dung méi trich dwgc nhieu flavonoid nhat.

Két qua thu dwoc cho thay, dich chiét tlr dung méi ethanol 90% c6 hiéu qua trc ché ndm Phytophthora sp. tét hon
so voi dich chiét tr dung méi methanol 70%. Nong dé dich chiét cang cao thi kha nang trc ché cang tét va tét

nhét & npng d6 8%. Do d6 cé thé diing ethanol 90% dé tach chiét hoat chét tlr cay c6 hoi ng dung lam thubc
khang nam sinh hoc khang bénh do nam Phytophthora sp. trén cay trong.
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SURVEY OF RESISTANCE TO FUNGUS Phytophthora sp. OF EXTRACT OF
AGERATUM CONYZOIDES

Nguyen Ba Khanh Trinh’, Tran Thi Thu Phuong, Nguyen Dinh Thao Ngan, Nguyen Thi Nhu Quynh
Institute of Tropical Biology-Vietnam Academy of Science and Technology, Nong Lam University Ho Chi Minh City

SUMMARY

Ageratum conyzoides L. (A. conyzoides), also known as the billygoat-weed, is a widespread weed with vigorous
growth and high resistance to fungal diseases. Some studies have shown that flavonoids are the main active
compounds with inhibitory effects against the fungus Phytophthora. Therefore, this study aims to investigate the
influence of solvent concentration on the extraction efficiency of flavonoid compounds using two different
solvents, ethanol and methanol, at varying concentrations (30%, 50%, 70%, and 90%) through UV-Vis
spectrophotometry. The results showed that the highest flavonoid content was extracted using 90% ethanol
(15.609 = 0.139 mg/mL) and 70% methanol (10.135 + 0.185 mg/mL). Furthermore, the antifungal activity
against Phytophthora sp. was evaluated by measuring the inhibition of fungal colony diameter on agar plates at
168 hours after inoculation, with the extract concentrations tested being 0%, 1%, 2%, 4%, and 8%. The results
indicated that 90% ethanol was the most suitable solvent concentration for extracting antifungal compounds,
with an extract concentration of 8%. Additionally, two-factor ANOVA analysis showed an interaction between
solvent concentration and extract concentration on the growth of Phytophthora sp. Therefore, A. conyzoides has
the potential to be applied in the control of certain fungal pathogens in crops, with the prospect of being
developed into a biological plant protection agent.

Keywords: Ageratum conyzoides, ethanol and methanol extracts, Phytophthora, antifungal.
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