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TOM TAT

Fusarium oxysporum lIa mam bénh phé bién gay thiét hai nghiém trong trén nhiéu dbi tugng cay trong khéc
nhau. Sir dung chiét xuat thuc vat giau cac hop chat sinh hoc dé kiém soét bénh do Fusarium oxysporum gay ra
la mot giai phap an toan va hiéu qua dang duoc quan tam phét trién hién nay. Nghién ciru nay danh gia hiéu qua
trc ché nam Fusarium oxysporum cua cac loai cao chiét 1a Diéu trong diéu kién in vitro. Pong thoi ham luong
phenolic téng sé va acid gallic dwoc phén tich dé 1am rd co ché tic dong cua cac loai cao chiét. Két qua cho thay
céc loai cao chiét 1a Bidu déu thé hién kha niang tc ché nam F. oxysporum, trong d6 cao ethanol c6 hiéu qua
khéng ndm cao nhit dat 67,50%. Kha niang khang ndm twong quan véi ham lugng polyphenol trong cao chiét,
cao ethanol chira polyphenol ndi troi nhat véi 332,68 mg/g. Cao ethyl acetate chira ham lwong acid gallic cao
nhat 65,91 mg/g nhung hiéu qua khang nam thap nhat.

Tirkhoa: Acid gallic, cay Diéu, Fusarium oxysporum, khang nam, polyphenol.

DAT VAN BE

Nong nghiép la nganh san xuét gép phan duy tri sy dn dinh an ninh lwong thwe ciing nhw déng vai trd quan trong
dén s phat trién cta nén kinh té quéc gia. Bénh trén thuwc vat da lam han ché san lwong cay trdng trén toan thé
gi&i, dan dén thiét hai vé nang suét tlr 50 — 70%. Nhirng thiét hai k& trén |a do mam bénh tén tai trong dat hoac
tan dw noéng nghiép, bao gdm cac tac nhan vi sinh nhw vi khuén, ndm, virus, tuyén tring. Hién nay, cac quy trinh
nong nghiép thwong ap dung cac tac nhan kiém soéat sinh hoc nhw mot giai phap thay thé thich hop hon dé giai
quyet cac mdi lo ngai vé strc khde lién quan dén viéc tiép xuc lién tuc véi cac héa chét tdng hop, trong d6 cac
chiét xuét thuc vat giau hop chét c6 hoat tinh sinh hoc ngay cang nhan dwoc nhiéu sw chi y (Fenibo et al., 2022).

Fusarium oxysporum |& ndm gay bénh héo vang trén nhiéu loai cay trdng (Edel-Hermann, Lecomte, 2019). Sy
phan bé va mirc d6 gay hai ctia F. oxysporum & méi viing sinh thai sé khac nhau. Sei nAm va bao tt vo tinh tdn
tai va ndy mam trong tan dw cay bénh, trong dat qua mdi mua vu, ching xam nhap vao ré non, gbc ré hay vét
thwong cla cay tréng ky chi dé tiép can mach xylem (Petrovic et al., 2009). Cay trdng nhiém bénh do F.
oxysporum sé& xuét hién nhirng thay ddi v& hinh dang ciing nhw cac hoat déng sinh ly, anh hwéng dén cac co
quan khac nhau & thyc vat, lam suy yéu va gay chét cay (Okungbowa, Shittu, 2012). Trong sb cac mam bénh
nghiém trong, F. oxysporum gay bénh héo Fusarium, dwoc xép vao danh sach bénh gay thiét hai nang né the 5
trén thé gidi va lam gidm néng suét cay tréng téi 80 — 90% (Srinivas et al., 2019).

Cay biéu (Anacardium occidentale L.) thuéc ho Anacardiaceae la mét loai cay cong nghiép lau nam & Viét Nam
véi tdng dién tich trong dat 320 nghin ha. Cac nghién ctu gan day da chivrng minh rang dich chiét 14 Diéu cé kha
nang trc ché moét sd ndm gay bénh cay trédng nhw Fusarium sp., Pyricularia grisea, Alternaria solani, Aspergillus
flavus va Aspergillus niger (Tafinta et al., 2020). Nghién ctru gan day cta nhém da cho thay 1a Biéu chira ham
lwvgng acid gallic cao vuot tréi 377,29 mg/lOO g so v&i mdt sb thuc vat khac nhw téi (Allium sativum), vé méng cut
(Garcinia mangostana L.), l1a bang (Terminalia catappa), chiéu liéu nghé (Terminalia nigrovenulosa) va qua nho.
Acid gallic 1& mt loai acid phenolic cé trong nhiéu loai thuc vat véi khd néng chdng oxy héa, khang ndm va
khang khudn manh do cu tric héa hoc d3c trwng cla né (Cushnie, Lamb, 2005; Nguyen et al., 2013). Cac
nghién cu vé ham lwong acid gallic va d&c tinh sinh hoc cla chiét xuét 14 Didu con han ché. Nghién ctu nay
danh gia hiéu qua trc ché F. oxysporum cua cao chiét 14 Diéu giau acid gallic trong diéu kién in vitro. Két qua cla
nghién ctru cung cAp nén tang dé phat trién thuéc bao vé thue vat sinh hoc c6 hiéu qua va an toan trong twong lai.

VAT LIEU VA PHUONG PHAP
Vat liéu

- Nguyeén liéu: L& Pidu (Anacardium occidentale L.) dwgc thu tai huyén Hé&n Quan, tinh Binh Phuérc.
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- Chiing ndm Fusarium oxysporum dwoc phan lap va dinh danh tai Vién nghién ctru Cong nghé Sinh hoc va Moi
trwdng (RIBE), Trwwong Pai hoc Nong Lam Thanh phd H6 Chi Minh.

- Héa chét: Acid gallic (Sigma-Aldrich, USA), acetonitrile, acid acetic va chloroform (loai HPLC) dwoc cung cap
b&i Thermo Fisher Scientific Co., Ltd. (Waltham, Hoa Ky), thuoc thir Folin-Ciocalteu (Merck, Burc), tat ca cac hoa
chat khac déu thudc loai phan tich.

- Thiét bi: B chiét sinh han héi luu (Isolab, Burc), hé théng quang phd hép thu phan tir (8453 Spectrophotometer,
Hewlett Packard, My), thiet bi cd quay chan khong (Hei-VAP Value G3, Heidolph, Dtrc), thiet bi sac ky Idng hiéu
nang cao dau do DAD (Agilent 1260 Infinity Il, Santa Clara, United States).

Phwong phap nghién cru
Chudn bj cao chiét

L& Diéu sau khi sdy khé, dwoc nghién va sang qua ray c6 dwong kinh 16 ¢ = 1mm. Bot 14 Bidu dwoc chiét véi cac
dung mbéi khac nhau bao gdm ethyl acetate, ethanol 70% va ethanol 96% véi ti 1& nguyén liéu: dung méi la 1:10
(wiv) béng cach str dung hé théng dun hdi luu (Isolab, Birc) trong 1 gi®, & nhiét dd so6i ciia dung mdi. Phan dich
chiét duoc tach khoi ba rén béng céach loc qua gidy loc Whatman No.1. Phan ba ran dwoc chiét thém 2 1an niva
v6i dung mdi twong trng. Cao chiét thuc vat thu dwoc bang cach loai bd dung méi bang thiét bi bay hoi chan
khong. Sau dd, cao chiét duwoc hoa tan & ndng do thich hop trwdc khi xac dinh ham lwong phenolic tdng va st
dung trong céc thi nghiém tiép theo.

Xéc dinh ham lwong phenolic téng sé

Ham lwong phenolic tdng (TPC) trong cao chiét la Bidu duwoc xac dinh bang phwong phap quang phd UV/Vis st
dung thudc thtr Folin-Ciocalteau (Singleton et al,. 1999). Cao chiét dwoc hoa tan trong dung méi twong rng &
ndng dé thich hop, st dung 100 pL dich chiét cho vao éng nghiém, sau d6 thém vao 100 pL thubc thir Folin —
Ciocalteu. Sau 5 phut, cho thém 300 pL dung dich Na,CO3 20% l&c d&u sau d6 thém 4,5 mL nwoc cat. D& yén 60
phat trong tdi & nhiét d6 phong. Do hép thu cta hén hop dwoc do & budc séng 760 nm bang may do quang phd
UV-Vis (8453 Spectrophotometer, Hewlett Packard, My). Acid gallic dwoc st dung lam chét chuén véi khoang
ndng dd 100 — 500 mg/L. Tdng ham Iwong phenolic dwoc biéu thi bing mg acid gallic twong dwong trén g cao
chiét khd (mg GAE/g).

Dinh lwong acid gallic trong cao chiét bdng HPLC

Ham lwong acid gallic trong cao chiét dwoc xac dinh béng k¥ thuat séc ky 16ng hiéu ndng cao (HPLC) v&i dau do
DAD (Agilent 1260 Infinity I, Santa Clara, United States) & budc séng 270 nm. Pha déng bao gdm A: 1% acid
acetic trong acetonitrile va B: 1% acid acetic trong nwéc. Cot pha ddo Poroshell 120-EC C18 (100 mm x 4,6 mm,
kich thwéc hat 2,7 pm) dwoc st dung d& phan tach & nhiét do cot 35°C. Chwong trinh rira gidi gradient 1a 0 phat
(5% B), 0 — 2 phit (5 — 5% B), 2 — 17 phUt (5 — 40% B), 17 — 20 pht (40 — 40% B), 20 — 21 ph(t (40 — 5% B) va
21 — 25 phat (5 — 5% B). Thé tich tiém mau la 5 pL va pha déng dwoc bom véi te d6 dong 1 mL/phut.

Dénh gié hoat tinh trc ché ndm F. oxysporum cda cao chiét 14 Diéu in vitro

Céc nghiém thirc dwoc thue hién bdng cach dat mét tdng ndm cé dwdng kinh 8 mm 1én dia petri (dwong kinh
80 x 15 mm). Mdi trung PDA dwoc bd sung cao chiét tir 1 — 5%. Cac dia da ciy dwoc G & 28 + 2°C. Sy phéat
trién cla soi ndm va dwong kinh cda tdng ndm dwoc quan sat va ghi nhan vao ngay 1, 3, 5 va 7. Kha nang trc
ché ndm (H) duwoc tinh bang c6ng thirc sau:

c —

D
X 100

Trong dé:
H: Kha nang trc ché nam (%);
D: Bwéng kinh téng trwdng tdng ndm cla dia bd sung dich chiét (mm);

Dc: Bwéng kinh ting trwdng tdng ndm cla dia déi chirng (mm).

KET QUA VA THAO LUAN
Két qua téng ham lwong phenolic va acid gallic

Phenolic 1a hgp chat thuyc vat dwgc nghién ctru va ng dung rong rai vi ¢6 chira nhidu hoat tinh sinh hoc da
dwoc chirng minh bao gém kha ndng khang khuan, khang ndm, chéng viém va khang oxy héa (Montenegro-
Landivar et al., 2021). Trong nghién cru nay, bét 1a Bidu dwoc chiét kiét béng cac loai dung médi khac nhau, ham
lweng phenolic tdng va acid gallic trong cac loai cao chiét dwoc xac dinh.
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Bang 1. Ham lwong phenolic tdng va acid gallic trong cao 14 Diéu

M3u cao chiét Pt(\n(:go(laizlt;;)g)g Hiéu su?{;}ghiét cao AgihdiégtezlrlTi]Z//(;e)io Acid”géill(iggr}g?yén
Cao ethyl acetate 143,81 £ 0,22 5,11 +0,17 65,91 + 0,32 3,37 £ 0,016
Cao ethanol 70% 318,54 + 1,05 27,98 + 0,89 12,96 £ 0,11 3,62 £ 0,03
Cao ethanol 96% 332,68 + 1,33 21,45+ 0,47 11,83 +0,14 2,54 +0,03

Két qua Bang 1 cho thdy tdng ham lwong phenolic trong cac mau dao dong tir 143,81 dén 332,68 mg GAE/g tiy
vao loai dung méi chiét. D phan cwc cta dung méi &nh hwéng dén ham luwgng cac chét chiét. Trong d6 cac hop
chét phenolic chira nhiéu nhém hydroxyl phan cwc nén hoa tan tét trong cac dung méi phan cwe. Ethanol va
nuwdc c6 do phan cyc cao hon ethyl acetate nén ham luwgng phenolic tbng trong hai loai cao nay dat 318,54 —
332,68 mg GAE/g, cao gép 2,2 — 2,3 1an so vd&i cao ethyl acetate. Duangjan va dong tac gia (2019) da gh| nhan
chiét xuét |4 Diéu bang dung mdi methanol c6 ham lwgng phenolic. tbng sé 160,35 mg GAE/g, chira cac thanh
phan nhu flavonoid, tanin, saponin va anthocyanin. Dich chiét I Diéu c6 kha néng (rc ché nhiéu loai vi sinh vat
gay bénh nhw Staphylococcus aureus, Streptococcus mutans, Escherichia coli, Candida albican va Aspergillus niger.

Acid gallic 1a mét chét chéng oxy héa phd bién va thé hién nhidu chirc nang sinh hoc khac nhau nhw khang vi
sinh vat, khang viém va Gc ché mot sé dong té nao ung thw. Theo nghién clru ctia El-Nagar va déng tac gia
(2020), acid gallic (rc ché sw phét trién clta soi ndm va kha ndng trc ché ndm ty I& thuan v&i ndng d6 cia hop
chét. Trong nghién clru nay, mau cao chiét 1a Diéu c6 sy hién dién cta acid gallic véi ham lwong khac nhau,
trong d6 cao ethyl acetate c6 ham lwong acid gallic cao nhat dat 65,91 mg/g, cao gap 5,1 — 5,6 1an so vé&i 2 loai
cao con lai (Bang 1 va Hinh 1). Bén canh d6, hiéu suat chiét cao clia ethanol 96% va ethanol 70% cao hon ethyl
acetate 4,2 — 5,5 |an; chirng té ethyl acetate chiét xuat chon loc mét sé hop chét trong d6 cé acid gallic dan dén
ham lwong acid gallic trong cao chiét ethyl acetate cao hon 2 loai cao con lai. Nguyé&n Dang Minh Chanh va déng
tac gia (2013) da cho thay acid gallic tir 14 va vé clia cay chiéu liéu nghé c6 kha nang tc ché ndm Fusarium
solani v&i hiéu qua trc ché tr 33,75 — 81% & ndng dd 100 ppm, 500 ppm va 1000 ppm. Mét trong nhitng co ché
ma hop chéat nay phat huy dwoc hoat tinh khang ndm la théng qua sw phan hdy thanh t& bao sgi ndm va kha
nang ngan chan sy hinh thanh chitin trong thanh té bao (Nguyen et al., 2013).

DAD1A,Sig=270,4 Ref=400,100, TT DAD1A,Sig=270,4 Ref=400,100,TT
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Hinh 1. Séc ky d6 phan tich ham lweng acid gallic trong cao chiét la Piéu
A: Cao ethyl acetate; B: Cao ethanol 70%; C: cao ethanol 96%,; D: chat chuan acid gallic.
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Hoat tinh trc ché ndm F. oxysporum cua cao chiét la Diéu in vitro
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Hinh 2. Kha nang (rc ché nam F.oxysporum ctia cao chiét la Biéu ttr 1% - 5%

EA: Cao ethyl acetate; E70: Cao ethanol 70%; E: Cao ethanol 96%
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Két qua hoat tinh (rc ché ndm F. oxysporum cla cao chiét dwoc thé hién théng qua Hinh 2 va 3. Méi trwong
duoc bb sung cao chiét 1a Diéu véi ndng dd tir 1 dén 5% cho hiéu qué &c ché ndm tang dan. Cao ethanol & n6ng
d6 5% c6 kha nang (¢ ché ndm F. oxysporum cao nhat 67,50% sau 7 ngay cdy, cao ethyl acetate kém hiéu qua
nhé4t. Két qua ciing cho thay kha nang trc ché ndm F. oxysporum twong quan v&i ham luvgng polyphenol cé trong
cao chiét, trong d6 cao ethanol vé&i ham lwong polyphenol cao nhét c6 hiéu qué khang nam cao nhéat. Nguoc lai
cao ethyl acetate c6 ham lwong polyphenol thdp nhét va kha ‘nang khang nam thdp nhét. Quan sét hinh thai soi
nédm trén dia thach bd sung cao ethanol (96%) cho thay soi nam min, thua, it lan ra bé& mé&t méi trweng thach, soi
to ndm xep xudng cé mau trang, mét sac t6 tim d&c trung & néng do cao chiét 2%. Trong khi méi trwo’ng bd sung
cao ethyl acetate c6 mat do soi to ndm day hon, lan rong hon va sé&c t6 tim bién mat hoan toan & ndéng do cao
chiét 5%. Mot két qua dang chu y khac la hiéu qua &c ché ndm F. oxysporum khéng twong quan véi ham lwong
acid gallic cé trong cao chiét nhw mot sb nghién clru trwdc day. Cao ethyl acetate c6 ham lwong acid gallic cao
nhét 65,91 mg/g nhwng hiéu qua khang ndm thap nhét. Trong cao chiét 14 Biéu ngoai acid gallic con cé cac hop
chét phenolic khac nhu acid protocatechuic, epicatechin, acid p-courmaric, quercetin va kaempherol v&i ham
lwong nhé hon nhwng day ciing 1a cac hop chét anh hwéng dén sy phat trién cta ndm (Shen et al., 2022). Mubn
danh gia hoat chét c6 vai trd chinh &c ché sy phat trién cta ndm can nhirng nghién ciru sau hon. Cac loai cao
chiét c6 hiéu qua trc ché sy phat trién ctia nAm khéng gidng nhau, phu thudc vao ham lwong va ciu tric nhém
hop chét cé trong tirng loai cao chiét. Theo céac nghién ctru trede day cac hop chét phenollc c6 kha nang twong
tac voi proteln va lipid trén mang t& bao, trc ché enzyme va pha v& mang té bao cta vi khuan lam thay déi sw
thadm thau clta mang té bao, dan dén ro i cac ion, proton va cac phan ti ndi bao. Cac hop chét nay ciing ngan
can sy phat trién cia sgi ndm va (rc ché hinh thanh mang sinh hoc dan dén tén thwong vach té bao va giai
phoéng chét ndi bao (El-Nagar et al., 2020).

Hinh 3. Anh hwéng clia cao chiét 1a Diéu dén sy phat trién ctia tan ndm sau 7 ngay & ndng dé 4%.

a) Béi chung; b) cao ethanol 96%; c¢) cao ethanol 70%; d) cao ethyl acetate

KET LUAN

Cao ethanol 1a Piéu co hiéu qua khang nadm F. oxysporum cao nhét dat 67,50% vé&i ham lwong polyphenol ndi
troi nhat 332,68 mg GAE/g. Két qua nghién clu buéc d3u cho thay I4 Piéu co thé 1a mot ngudn nguyén liéu
khang ndm F. oxysporum tiém nang. Do d6, can tiép tuc thwc hién céc thir nghiém trén quy mé nha lwdi va doéng
rudng dé danh gia hiéu qua kiém soat F. oxysporum clia cao ethanol tir 1a Diéu. Cao ethyl acetate c6 ham lwong
acid gallic cao nhat véi 65,91 mg/g nhwng khdng phai 1a hoat chét chinh trc ché sw phét trién ctia ndm F. oxysporum.
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INHIBITORY EFFECT OF POLYPHENOL-RICH CASHEW LEAVES
EXTRACTS (Anacardium occidentale L.) ON Fusarium oxysporum

Nguyen Thi Be Thu®, Vu Thi My Tam', Le Nguyen Thanh Dong?,
Nguyen Duong Hoang Vinh?, Trinh Thi Phi Lyl'z*

lFaculty of Biological sciences, Nong Lam University, Ho Chi Minh City

’Research Institute for Biotechnology and Environment, Nong Lam University, Ho Chi Minh City

SUMMARY

Fusarium oxysporum is a common pathogen causing severe damage to many different crops. The use of plant
extracts rich in bioactive compounds to control diseases caused by Fusarium oxysporum is an environmental
friendly and effective solution that has attracted increasing attentions. This study investigated the inhibitory
effects of cashew leaf extracts on F.oxysporum in vitro. In addition, the total phenolic and gallic acid content in
the extracts were analyzed to clarify the effects of cashew leaf extracts. As results, all cashew leaf extracts
showed the ability to inhibit F.oxysporum, in which ethanolic extract had the highest antifungal efficiency of
67.50%. Additionally, ethanolic extract contained the highest polyphenol at 332.68 mg GAE/g. The data
demonstrated that antifungal activity correlated with the polyphenol content in the cashew leaf extract. Ethyl
acetate extract contained the highest gallic acid content of 65.91 mg/g but it had the lowest antifungal capacity.

Keywords: Antifungal activity, cashew leaves, Fusarium oxysporum, gallic acid, phenolic compounds.
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