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MO PAU
Tinh cép thiét cia dé tai

Bénh loét trén cay chanh la mdt trong nhitng bénh hai
nghiém trong, gay anh huong dén chit luong va gia tri thuong
pham ciia qua. Bénh bénh tin cong chii yéu vao cac canh, 14
va qua non lam cho 14 bi bénh d& rung; qua bj bénh xuat hién
nhitng vét nat, ran, x0 xi, qua kho, it nudce, bi bién dang va
rung som. Theo thong ké cta tinh Long An, trong mua kho,
bénh loét gay hai trén 14 va qua tir 10 = 15%, vao muiia mwa 4m
d6 cao, dich bénh bung phat manh lam bénh l4y lan rat nhanh
trén dién rong va rat kho kiém soat.

Dé phong trir bénh nay, nong dan thudng st dung hdn
hop réat nhiu loai thubc BVTV hoéa hoc dé trir cung luc véi
nhiéu d6i twong dich hai khac nhau, do d6 hiéu qua khong cao,
mot sb thude co dd doc cao, thoi gian cach ly dai, phun nhiéu
lan/vy, lidu lugng sir dung cao, mot s6 thudc nam trong danh
muc cAm, han ché st dung trén cdy an qua xuét khau, tir d6
dan dén san phadm khong an toan, khong dat tidu chi xuat khau
va lam ting gia trj dAu tu. Hién nay, san xudt nong nghiép &
nudc ta dang phat trién theo huéng hitu co nén viéc sir dung
cac tac nhan sinh hoc, kich khang va thao mdc dé tao ché
pham sinh hoc c6 hiéu qua cao, than thién véi méi trudng
dang 1a hudng nghién ctru dugc quan tim héng dau trong bién
phap s1nh hoc nham ting budc thay thé thuéc BVTV hoéa hoc
trong nén san xut néng nghiép hitu co.

Cay giao (Euphorbia tirucalli L.) 1a mot loai thao moc
thudc chi Euphorbia, dugc sir dung trong y hoc cb truyén cua
Viét Nam va cac nude trén Thé gidi. Qua cac dan lidu nghién
ctru cho thdy, trong ciy giao c6 chira cac nhoém hop chét co
hoat tinh sinh hoc nhu: alkaloids, phenolic, tannin, flavonoids
va terpenoids. Dich chiét tir cy giao c6 kha niang khang nhiéu
loai vi khuan Gram (-), Gram (+). Trong y hoc, cdy giao da
dugc biét dén véi cac tinh nang chita bénh nhu: mun coc, ung
thu, 1au, viém khop, hen suyén, ho, dau tai, dau day than kinh,
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thip kh6p, dau rang, ....(Cataluna va ctv, 1999). Ngoai ra,
dich chiét cay giao con c6 kha ning wc ché vi khuin X.
campestris pv. campestris; Erwinia carotovora pv. carotovora
va  Pseudomonas solanacearum giy bénh trén cdy trong
(Liror va ctv, 1998). Tuy nhién, cho téi nay chua c6 nhiéu
nghién ctru tmg dung dich chiét tir cay giao dé phong trir vi
khudn gy bénh cdy trong noéng nghiép. Do d6, viéc nghién
ctru tmg dung dich chiét tir cdy giao dé phong trir bénh loét
trén cay chanh va céac cdy trong khac 1a diéu can thiét. Trén co
so @6, luan an “Nghién ctu kha ning Gc ché vi khuin
Xanthomonas sp. gdy bénh loét trén cay chanh cta cao chiét
phan doan tr cay giao (Euphorbia tirucalli L.)”.

Muc tiéu ciia ludn an

Xéac dinh duoc cAu trac hoa hoc, ham luong cua cac
nhém hoat chit va danh gia hiéu qua e ché vi khuin
Xanthomonas axonopodis pv. citri cua cac cao chiét chiét xuat
tir cdy giao, 1am co s dé phat trién ché phim sinh hoc co
ngudn gbc thao moc trong quan 1y bénh hai trén ciy c6 mui va
cac cay trong khac c6 cung tac nhan do vi khudn gay ra.
Nhirng dong gép moi ciia ludn an

Pi xac dinh duoc loai vi khuin Xanthomonas
axonopodis pv. citri gdy bénh loét trén cay chanh tai Long An.
Trinh ty ving 16S rDNA, ArpW va pthA cia 9 MPL
Xanthomonas axonopodis pv. citri dd dugc dang ky trén
Genebank.

Di xac dinh duoc thanh phan hop chét va dinh luong
nhém hop chat phenolic va flavonoid trong cao chiét tir cay
giao.

Pi xac dinh duoc ciu triic va ham luong hop chét
gallic acid, scopoletin, piperic acid va 3,3°,4-tri-O-
methylellagic acidtrong cao chiét EA tir cdy giao, trong d6 hop
chat piperic acid 1a chat méi dugc co 1ap trong cao chiét EA.

Pai x4c dinh dugce hoat tinh e ché cta cao chiét EA tir
cdy giao d6i v6i vi khuan Xanthomonas axonopodis pv. citri
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trong phong thi nghiém va hiéu qua cta cao chiét EA trong
phong trir bénh loét trén cdy chanh ¢ diéu kién nha ludi va
ngoai dong.
B4 cuc ciia luin 4n

Ludn an chinh thirc gdm 121 trang (khong bao gom
phu lyc), ¢6 4 chuong, 25 bang s6 liéu va 41 hinh. Luan an da
tham khao tong cong 151 tai lidu trong d6 4 tai liéu tiéng Viét
va 147 tai liéu tiéng Anh

CHUONG 1: TONG QUAN TAI LIEU

1.1. Téng quan vé vi khuin Xanthomonas axonopodis giy
bénh loét trén ciy chanh

Bénh loét trén cay c6 mui gay ra boi chi Xanthomonas,
¢6 hai nhém di truyén. Mot nhom bit ngudn tir chau A Ia
Xanthomonas axonopodis pv. citri va mdt nhom bat ngudn tir
Nam M¥ 1a X. axonopodis pv. aurantifolii. Nhém chau A gay
ra bénh loét dang A trén tit ca cac cdy c6 mui. Nhoém nay co
mat khip noi trén thé gidi va gy thiét hai ning né nhat.
Nguoc lai, tat ca cac chung Nam MY lai gioi han ) ky chu, X.
axonopodis pv. aurantifolii gdy bénh loét dang B va dang C
trén chanh Mexico, cam chua, budi chum (Gottwald va ctv,
2001). Triéu ching gy bénh trén nhimng ky chii man cam la
giéng nhau. Ngoai ra, & Oman, A Rap Saudi, Iran, An Do da
bao cdo co6 hai ching gy bénh phu la X. axonopodis pv. citri
A" (Verniére va ctv, 1998) va X. axonopodis pv. citri AV dugc
tim thdy ddu tién & Florida nim 1999. Hai chiing gy bénh nay
¢6 pho ky chu giéng v6i ching aurantifolii nhung vé dic diém
di truyén gidng véi citri. Vi vy, ching khong duoc uu tién
xép vao nhém nao trong hai nhém trén (Sun va ctv, 2004).

1.2. Mt s6 két qua nghién ctru trén thé giéi va trong nuéc
vé vi khudn Xanthomonas axonopodis pv. citri va bénh loét



do vi khuin Xanthomonas axonopodis pv. citri trén ciy cé
mui

Cubero va Graham (2002) cho rang, dya vao ving
trinh tw rDNA v6i cip moi 2/3 du dé xac dinh hai nhom loai X.
axonopodis: nhom 1 (X. axonopodis pv. citri) gy bénh loét
dang A va nhom 2 (X. axonopodis pv. aurantifolii) gdy bénh
loét dang B va C. Dya vio ving trinh tu pthA c6 thé phat hién
nhanh va chinh xac vi khuan X. axonopodis pv. citri. Viéc két
hop hai cap mdi 2/3 va Jpthl/Jpth2 c6 thé khic phuc duoc
nhitng thiéu sot khi phat hién chung AW. Cap mdi J-RXg/J-
RXc2 khong phil hop dé phat hién X. axonopodis pv. citri trén
mau thuc vat. Sdu muoi bdn dong vi khuén tir cay chanh &
Saudi Arabian duoc phan 1ap va dinh danh bang phuong phap
gii trinh ty ving 16S rDNA véi cip modi 27R va 1492R. Két
qua, so sanh véi cac trinh ty ving 16S rDNA trén Genbank thé
gidi, cac dong vi khuan phéan 1ap duoc xac dinh 1a X. citri
subsp. citri (Al-Saleh va ctv, 2014). Cing véi cip mdi
27F/1492R nhan dién vung trinh tu 16S rDNA, cac mau phan
lap trén 1a va trai cam c6 két qua band PCR véi kich thude
1500 bp, so sanh v6i trinh ty trén Genebank thé gidi twong
ddng voi X. citri subsp. citri (CP008989), mirc twong dong
99% (Li va ctv, 2015). Ngoai ra, dé nhan dién nhanh va chinh
xéac vi khuan X. axonopodis pv. citri, Park va ctv (2006) di
cho rang co6 thé sir dung cip mdi chuyén biét XacF/XacR dé
nhén dién vung gene ArpW. Manyam va Nargund (2020) da st
dung cip moi Xc-lipF/Xc-lipR dé dinh danh loai cdc mau phan
lap gy bénh loét tir cay c6 mui dya vao ving gene estA. Két
qua PCR thu dugc véi kich thude 777 bp, va xac dinh dugc 5
mau phan lap 1a X. axonopodis pv. citri.

Nhin chung, loai vi khuan Xanthomonas giy bénh loét
trén cdy chanh c6 thé duoc xac dinh dua trén ving 16S rDNA
v6i cap moi 27R va 1492R. Ngoai ra, cac ving gene pthA,
hrpW va estA ciing duoc st dung dé dinh danh loai vi khuan
Xanthomonas gy bénh loét trén cdy chanh. Theo Cubero va
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Graham (2002), viéc két hop giai trinh ty ving 16S rDNA va
ving trinh ty gene pthA véi cap mdi Jpthl/Jpth2 xac dinh
nhanh, chinh xac loai X. axonopodis pv. citri va khic phuc
dugce nhitng thiéu sét khi dinh danh dén duéi loai.

1.3. Thanh phin héa hoc ciia cy giao (E. tirucalli)

Theo cac nghién ctru trude cho thdy, trong cac bo
phan cua cay E. tirucalli (18, than, 14 va mu) cé chira rat nhiéu
nhom hop chét thir cép ¢6 hoat tinh sinh hoc nhu: terpenoids,
triterpenes, polyphenols, serine proteases, steroids, flavonoids,
isoflavonoids, acids and esters. Tuy nhién, thanh phan va ty 18
cac hop cht thir cip trong cdy con phu thudc vao vi tri dia 1y,
mua vu (Upadhyay va ctv, 2010). Theo Yoshida va ctv (1991),
dich chiét cay E. tirucalli & Nhat Ban c6 chira 22 hop chat:
quercitrin; 5-o-caffeoylquinic acid; 3,3°,4-tri-o-methyl-4’-o-
rutinosyl-ellagic acid; tellimagrandin II; genaiin; euphorbin A;
tirucallin A; prostratin A; cornusiin B; oenothein C; tirucallin
B; corilagin; punicafolin; euphorbin F (21); phenazine
derivative; euphorbin E; 1,2,3,4,6-penta-o-galloyl-pB-D-glycose.
Trong khi d6, trong dich chiét cay giao thu nhan & Trung Qudc
c¢6 chtra cac hop chat: 3,3',4-tri-O-methyl-4-O-rutinosyl ellagic
acid, gallic acid, 1-O-galloyl-f-D-glucoside, 1,2,3-tri-O-
galloyl-f-D-glucoside, corilagin, pedunculagin, casuariin,
quercitrin, putranjivain B, putranjivain A, 3,3'-di-O-methyl
gallic acid; 2,3-(S)-hexahydroxydiphenoyl-D-glucopyranoside,
rutin va 5-desgalloylstarchyurin (Lin va ctv, 2001). O Brazil,
dich chiét cay E. tirucalli ¢6 chira quercetin (1,47 pug/mL),
rutin (0,49 pg/mL), gallic acid (30,52 upg/mL), caffeic acid
(15,61 pg/mL), chlorogenic acid (12,37 pg/mL), kaempferol
(3,45 png/mL), 12-O-tetradecanoylphorbol-13-acetate (TPA)
(3,12 pg/mL) (Machado va ctv, 2016), malic acid glycoside,
ellagic acid (phenolics), mono-caffeoylquinic  acid
(phenylpropanoid), 2,3-(S)-Hexahydroxydiphenoyl-D-glucose
(ellagitannin), acid triterpene (triterpene) (Caxito va ctv, 2017).
Céc hop chit a-chaconine; linamarin, myricetin, isatin va
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gypsogenin di dugc bao céo co mat trong dich chiét cay E.
tirucalli & Nam Phi (Choene va Motadi, 2016). O Malaysia,
dich chiét cay E. tirucalli & Malaysia c6 chta cac hop chit: 4-
hydroxy-2,5-dimethylfuran-3(2H)-one, 4H-Pyran-4-one,2,3-
dihydro-3,5-dihydroxy-6-methyl-pyran-4(4H)-one, 5-
hydroxymethyl-2-furaldehyde, (E)-2-methoxy-4-(prop-1-enyl)
phenol, megastigmatrienone, 2-hydroxy-1-(4-
isopropylphenyl)-2-methyl-1-propanone, tetradecanoic acid,
hexadecanoic acid, linoleic acid, octadecanoic acid, 9,12-
octadecadienoic acid, ethyl linoleate, spinacene, Vitamin E,
ergost-5-en-3-ol,(3B)-, lanosta-8,24-dien-3-oL,(3), (23S)-
ethylcholest-5-en-(3p)-ol, liminalol. Trong d6, bén hop chat
c6 ty 1€ cao nhat 1a lanosta-8,24-dien-3-ol, (3B)-(13,60%),
(23S)-ethylcholest-5-en-(3B)-ol (7,02%), linoleicacid (2,96%),
va viminalol (2,57 %) (Yusoff va ctv, 2017).

O Viét Nam, Le va ctv (2019) cling da phan lap duoc
7 hop chét tir cay giao thu nhan & Ham Thuén Bic, Tinh Binh
Thuin gdém: arjunolic acid, eriodictyol, quercitrin, afzelin,
scopoletin, 3,3°,4’-O-trimethylellagic acid va gallic acid.

1.4. Kha ning trc ché vi khuin giy bénh trén ciy trong ciia
dich chiét cay giao (E. tirucalli)

Bén canh sy da dang vé cac thanh phé‘m hoa hoc, ung
dung trong y hoc dé chita mot sb bénh nhu: mun coc, ung thu,
1au, viém khép, hen suyén, ho, dau tai, dau day than kinh, thap
khop, dau rang, .... (Gupta va ctv, 2013), cay giao con dugc
bdo c4o co kha ning e ché cac vi khuin giy bénh cho cay
tréng. Nam 1998, Lirio va ctv dd bao cdo dich chiét nudc cay
E. tirucalli ¢6 kha ning trc ché ca nam loai vi khuan gdy bénh
trén ciy trong (X. campestris pv. campestris; Erwinia
carotovora pv. carotovora va Psuedomonas solanacearum).
Theo nhém tac gia, dich chiét tir cdy E. tirucalli c6 thé dugc
ung dung lam thudc bao vé thuc vat. Dich chiét nudce, ethanol
va methanol tir than cay E. tirucalli c6 thé tc ché vi khuan X.
citri voi duong kinh vong te ché twong tng 1a 11, 13 va 17
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mm. Piéu nay ching t6, hiéu qua e ché vi khuan cta chiét
xuat cay E. tirucalli bang dung moi cao hon nhiéu so voi nudc
(Jadhav va ctv, 2010).

CHUONG 2: VAT LIEU VA PHUONG PHAP NGHIEN
cuUu

2.1. N¢i dung nghién ciru

1). Phan 18p va xéc dinh loai vi khuan Xanthomonas
sp. gdy bénh loét trén cdy chanh theo hinh thai, dic diém sinh
hoéa, trinh tg ving 16S rDNA, ArpW va pthA

2). Panh gia hoat tinh e ché vi khuan Xanthomonas
sp. cta cao chiét phan doan tir cdy giao trong diéu kién in vitro

3). Panh gia hiéu qua ddi voi bénh loét do vi khuan X
axonopodis gy ra cuia cao chiét phan doan tir cdy giao trong
nha ludi va ngoai dong
2.2. Thoi gian va dia diém nghién ciru

Luén an di duoc tién hanh tur thang 07 nam 2017 dén
thang 6 nam 2021. Thu thap mau bénh loét duoc tién hanh tai
3 huyén tr6ng chanh Bén Lirc, Dtrc Hué va Thanh Hoa & Long
An. Thu thiap mau cay giao (Euphorbia tirucalli L.) tai Phan
Thiét, Binh Thuén; Binh Chanh, Tp. Hd Chi Minh; Cujut,
Pik Nong. Tién hanh thi nghiém tai phong thi nghiém Bénh
cay, B6 mon Bao vé€ Thuc vat va khoa Khoa hoc Sinh hoc,
Truong DH Nong Lam, Tp. HCM; B6 mén Hoa hitu co,
Truong PH Su pham Tp. HCM; Vién Hoéa hoc, Vién Han lam
khoa hoc va Céng nghé Viét Nam; trung tdm Cong nghé Viét -
Puc, Truong DH Cong nghiép Thuc pham Tp. HCM; khu
thuc nghiém, khoa Nong hoc, Truong PH Nong Lam, Tp.
HCM; vuon chanh xa Binh Hoa Nam, huyén Buc Hué, tinh
Long An.
2.3. Vit liéu nghién ciru

Moi trudong phan 1dp tdc nhan va thi nghiém sinh hoc:
NA (Nutrient agar), NB (Nutrient broth), MT gelatin, MT
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Tween 80, MT casein, MT Urea broth. Céc loai hoa chét phan
tir tach chiét DNA va PCR: tinh sach san phdm PCR bang
Gene JET Genomic DNA Purification Kit (Thermo Scientific).
Céc loai héa chét thuc hién HPLC: Dung méi va hoa chit tach
chiét mau: methanol, acid formic. Chat chuan: acid gallic, do
tinh khiét 97%: scopoletin, do tinh khiét 99%; acid piperic, do
tinh khiét 97% ciia hang Sigma.

2.4. Phuong phap nghién ciru

2.4.1. Phén lap va xac dinh loai vi khuin Xanthomonas sp.
giy bénh loét trén cdy chanh theo hinh thai, dic diém sinh
hoa, trinh tu vung 16S rDNA, ArpW va pthA

2.4.1.1. Xac dinh loai vi khuin Xanthomonas sp. giy bénh
theo hinh thai va dac tinh sinh héa

Mau chanh khong hat va chanh gidy c6 triéu chimg
bénh loét dugc thu thap tir cac vudn & 3 huyén Bén Lirc, DPic
Hué, Thanh Hoéa, tinh Long An, Viét Nam b?mg céch tién hanh
ldy mau theo quy chuén ky thuat quéc gia QCVN 01-141:
2013/BNNPTNT. Viéc phan lap tac nhan gay bénh tir caic mau
la, canh va qua chanh co biéu hién loét duogc thuc hién theo
phuong phép ciia Roger va Dean (2005). Cac dic diém sinh
héa khao st va tiéu chi dinh danh theo huéng dan ctia Schaad
va ctv (2001), EPPO (2005), ISPM (2014).
2.4.1.2. Kiém chirng vi khuin gy bénh sau phan lap theo
phwong phap chiing bénh nhén tao (quy tic Koch’s)

La, canh va qua chanh khong hat (C. latifolia) va
chanh gidy (C. aurantifolia) dugc chung bénh theo phuong
phap chung bénh nhan tao (quy tic Koch’s).

Chi tiéu theo ddi: Thoi gian xuat hién bénh, Ty 1& vét
bénh (%), Kich thudc vét bénh va chup SEM.
2.4.1.3. Xac dinh loai vi khuin Xanthomonas sp. dua vao
trinh tu vung 16S rDNA, hrpW va pthA

Ba cap primer: 27F (5'-
AGATTTGATCCTGGCTCAG-3’) va 1492R  (5'-
GGTTACCTTGTTACGACTT-3") (Lane, 1991); XacF (5°’-
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GTCGCAATACGATTGGAAC-3’) va XacR (5-
GGAGGCATTGTCGAAGGAA-3) (Park va ctv, 2006); J-
pthl (5°- CTTCAACTCAAACGCCGGAC-3’) va J-pth2 (5°-
CATCGCGCTGTTCGGGAG-3’) (Cubero va Graham, 2002)
duoc st dung dé khuéch dai vung 16S rDNA, hrpW va pthA.
Vung 16S rDNA, ArpW va pthA dugc giai trinh ty va so sanh
véi céc trinh ty ving 16S rDNA, hrpW va pthA ciia cac mau
Xanthomonas trén thé gi6i da biét tén loai tir co s& dit liéu cla
Genebank.
* Phan nhém xéc dinh loai va sy khac biét di truyén ciia
cac MPL Xanthomonas dwa vao vung trinh ty 16S rDNA,
hrpW va pthA

So dd phan nhom xac dinh loai cta vi khuan
Xanthomonas duge xir 1y tinh toan tir tri s6 ciia ma trin
khoang cach di truyén theo phuong phap Maximum
Composite Likelihood. Phan trim gia tri boottrap tir 1000 1an
lap lai duoc chi trén cac nhanh. Ty 1& tuong dong DNA (%)
giita cac MPL va cac mau trén thé gidi dya trén ty 16 cac vi tri
¢6 nucleotide thay ddi (khong bao gdm thém hodc mat
nucleotide), dugc tinh theo chuong trinh DNADIST trong
phan mém PHYLIP version 3.66.
2.4.2. Panh gia hoat tinh e ché vi khuin Xanthomonas sp.
ciia cao chiét phan doan tir cAy giao trong diéu kién in vitro
2.2.2.1. Xac dinh dd 4m ciia mau bt ciy giao

Mau ciy giao duoc thu thap tir 3 ving (Binh Thuén,
Tp. H5 Chi Minh va Dik Noéng) sau khi dugc lam kho, xay
min, x4c dinh d§ 4m theo TCVN 9706-2013.
2.4.2.2. Xac dinh cao chiét phian doan chiét xuit tir ciy
giao

Mau bot cdy giao ¢ mdi ving (Binh Thuédn, Tp. Hd
Chi Minh va Pik Noéng) chiét cao toan phan ethanol bang
phuong phap ngam dam. Sir dung ky thuat chiét long - 1ong dé
phan chia cao toan phan ban dau thanh nhiing phan doan c6
tinh phan cuc khic nhau thu dugc céc cao chiét phan doan

11



tuong mg. Hiéu suét thu hdi ciia cac cao chiét phan doan tir
cdy giao thu nhan & ba ving (Binh Thuan, Pak Néng va Tp.
HCM) duogc tinh theo cong thic (Upadhyay va ctv, 2010).
2.4.2.3. Panh gia hoat tinh wc ché vi khuin Xanthomonas
axonopodis ciia cao chiét phin doan tir cdy giao (Euphorbia
tirucalli L.) trong phong thi nghiém

Hoat tinh e ché ciia cac cao chiét phan doan tir ciy
giao dugc danh gia trén 4 muc 1,25 mg/mL (0,125%), 2,5
mg/mL (0,25%), 5,0 mg/mL (0,5%), 7,5 mg/mL (0,75%).
2.4.2.4. Pinh tinh cac nhém hoat chit chinh trong cac cao
phan doan

banh gia dinh tinh cac nhom chét: alkaloid, flavonoid,
tannin, saponin, terpenoid.
2.4.2.5. Pinh lwgng phenolic téng va flavonid tong trong
cac cao chiét phan doan

Ham lugng phenolic va flavonoid lan luot duoc xac
dinh bang phuong phap Folin - Ciocalteu theo Waterm va
Mole (1994) va phuong phap tao mau véi AlCIz trong moi
truong kiém - tric quang (Zhishen va ctv, 1999).
2.4.2.6. Xac dinh hop chit trong cao phan doan cé hoat
tinh trc ché vi khuin Xanthomonas axonopodis

Xac dinh tén cac hop chat hién dién bang cac phuong
phap sic ky 16p mong (TLC), sic ky cot (CC) va phuong phap
cong huong tu hat nhan (NMR).
2.4.2.7. Xac dinh ham lrong cic hop chit c6 trong cao
chiét phan doan c6 hoat tinh wc ché vi khuin X
axonopodis cao nhit

Ham luong cac hop chit trong cao chiét tir cay giao
duogc xac dinh bang k¥ thuat sic ky long hiéu ning cao (High
Performance Liquid Chromatography - HPLC) theo phuong
phép cua Mira va ctv (2008) va Singh va ctv (2010).
2.4.3. Panh gia hiéu qua dbi véi bénh loét do vi khuéin X.
axonopodis gy ra ciia cao chiét phan doan tir cAy giao
trong nha lw6i va ngoai dong
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2.4.3.1. Xac dinh liéu lwong trc ché vi khuin Xanthomonas
axonopodis trong diéu kién nha lwéi cia cao chiét phén
doan tir ciy giao & cac nong dd khac nhau

Hiéu qua giam bénh loét trén cay chanh trong nha ludi
duoc danh gia trén 4 muc: 0,25; 0,5; 0,75 va 1,0%.
2.4.3.2. Panh gia hiéu qua phong va tri bénh loét trén cay
chanh ciia cao chiét phan doan tir cAy giao ngoai dong

Hi€u qua giam bénh loét trén cdy chanh trong nha ludi
duoc danh gia trén 4 muc: 0,5; 0,75, 1,0 va 1,25%.
2.5. Phwong phap xir 1y s6 liéu

S6 liéu ty 1é vét bénh duoc téng hop béng phén mém
Microsoft Excel. Tt ca s6 liéu duong kinh vong trc ché vi
khudn Xanthomonas sp. trong phong thi nghiém ciia cac cao
chiét tir cdy giao, ham luong phenolic tong, ham lugng
flavonoid tong, hidu qua xir Iy bénh loét ciia cao chiét tir cy
giao trong nha ludi, kich thudc trung binh vét bénh trong nha
luoi, ty 1€ bénh loét, chi s6 bénh loét va hiéu luc phong trur
bénh loét trong thir nghiém ngoai ddng dwoc phan tich
ANOVA va triac nghiém phan hang kiéu DUCAN bang phan
mém SPSS 20.0.

CHUONG 3: KET QUA VA THAO LUAN

3.1. Xac dinh loai vi khuin Xanthomonas sp. giy bénh loét
trén cdy chanh theo hinh thai, dic diém sinh héa, trinh ty
vung 16S rDNA, hrpW va pthA
3.1.1. Xac dinh loai vi khuin Xanthomonas sp. giy bénh
theo hinh thai va dic diém sinh hoa

Két qua dinh danh cho thay, c6 mét loai Xanthomonas
gdy bénh loét trén 1a, qua va canh cay chanh & Long An. Pac
diém cua 75 MPL Xanthomonas giy bénh loét trén cdy chanh
& Long An dugc md ta chi tiét vé& hinh thai va sinh hoa trong
nghién cuu nay: Khuan lac tron, nho, mau vang nhat, nho,
bong nhiy, bia nguyén trén méi trudng Nutrient agar (NA) sau
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72 gid nudi cdy (Hinh 3.2 A, B). Trén méi truong YDC &
28°C, khuén lac c6 mau vang sap sau 24 gio nudi cdy. Khuin
lac tiép tuc phat trién va gia tang kich thudc, mau vang dam,
bong nhay khi nang nhiét d6 1én 33°C trén moi truong YDC
(Hinh 3.2 C). Theo Schaad va ctv (2001), vi khuén thudc chi
Xanthomonas va Xylophilus déu c¢6 chung dic diém co6 mau
vang trén moi truong YCD ¢ 28°C. Tuy nhién, cic vi khuan
thudc chi Xanthomonas c¢6 dic diém sau khi nudi u & 28°C
trong 48 gio va chuyén 1én nhiét d6 33°C trén méi trudng
YDC, céac khuan lac van tiép tuc phat trién va gia ting kich
thudc trong khi d6 cac vi khudn thudc chi Xylophilus thi
khong c6 dic diém nay. Tat ca cac MPL déu c6 kha ning chiu
dugc moi trudong cha 1, 2 va 3% muéi, duong tinh véi tht
nghiém catalase, thily phan tinh bdt, casein, tween 80, gelatin,
am tinh véi thir nghi€m oxidase, urea.
3.1.2. Két qua khio sit kha ning gy bénh ciia cic MPL
theo quy tic Koch’s

Tét ca 9 MPL ¢6 ty 1& biéu hién bénh 1a 100%. Trong
d6, cac MPL BLKLI, BLKQI va THKQI c6 ty 1& biéu hién
bénh 100% tai thdi diém 9 NSC.

=
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Hinh 3.3. Triéu chiing bénh do X. axonopodis (BLKQ1) gay
ra trén qua tai 9 NSC va 15 NSC va la tai 15 NSC

(A: Qua dbi chung; B: Qua 9 NSC; C: Qua 15 NSC; D: La
dbi chung; E: Mat trén cua 14; F: Mat dudi cua 14)

3.1.3. Xac dinh loai Xanthomonas sp. dua vao trinh tw
vung gene 16S rDNA, ArpW va pthA
3.1.3.1. Xac dinh loai Xanthomonas sp. dwa vao trinh tw
vung gene 16S rDNA

DNA cta 9 MPL Xanthomonas trong nghién ctru sau
khi dugc tinh sach da dugc st dung dé khuéch dai viung 16S
rDNA bang k¥ thuit PCR véi cip primer 27F - 1492R. San
phiam PCR véi primer 27F - 1492R sau khi dién di trén gel
agarose 1,5% co kich thudc khoang 1500 bp khi so sanh véi
thang DNA phu hgp v6i bdo cdo cua Li va ctv (2015) (Hinh
3.5). Trinh tu ving 16S rDNA cua 9 MPL nay da duogc dang
ky truc tiép trén ngan hang dir liéu Genebank va sé ding ky
ctua cac MPL tir MT328595.1 - MT328603.1.
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Hinh 3.5. Két qua dién di san pham PCR ctia 9 MPL
Xanthomonas axonopodis voi cap primer 27F - 1492R. (M:
thang mau chuan 250 bp; (-): d6i chimg am; Lane 1-9:
BLKQI, BLKC3, BLKL1, DHHL2, DHHQ2, DHKQ4,
THKQI, THKL1, THKC4)

So @6 phan nhém di truyén cia 9 MPL nghién ciru
duoc xay dung theo phuong phap Maximum Composite
Likelihood dua trén trinh tu ving 16S rDNA thé hién qua
Hinh 3.6. Két qua phan tich cho thay c6 sy khac biét di truyén
o vung trinh ty 16S rDNA gitra 9 MPL nghién ctru. Mac du sy
khac biét 1a khong dang ké nhung ciing dd phan 9 MPL X.
axonopodis pv. citri nghién ciru thanh 6 nhém nho trén so do
phan nhém. Su bién dong nho & trinh tyr 16S rDNA ¢6 thé 1a
do cac dot bién diém hodc cac dot bién nho do chén hay mat
nucleotide xay ra trén ving 16S rDNA trong qua trinh tién hoa
clia cac ca thé trong quan thé. Chin MPL X. axonopodis pv.
citri tach roi voi cac miu cua thé gidi cho thiy co sy dong
nhat di truyén ctia nhig mau vi khuan phan 1ap.
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MT328603 X. axonopodis strain THKL1
20 |'L MT328600 X. axonopodis strain DHKQ4
MT328602 X. axonopodis strain THKQ1
L MT328595 X. axonopodis strain BLKQ1
MT328596 X. axonopodis strain BLKC3
MT328598 X. axonopodis strain DHHL2
 MT328599 X. axonopodis strain DHHQ2
L 52/ NR 104963.1 X. citri pv. aurantifolii (USA)
MN584920.1 X. citri pv. fuscans (Belgium)
MK382439.1 X. citri pv. citri (New Zealand)
MK121207.1 X. citri pv. citri (China)
KY271340.1 X. axonopodis (Brazil)
JQ513818.1 X. campestris pv. viticola (Brazil)
HQ875739.1 X. axonopodis pv. citri (Thailand)
MT328601 X. axonopodis strain THKC4
KP756924.1 Pseudomonas sp. (Germany)

100

65

Hinh 3.6. So d phan nhom di truyén caa 9 MPL
Xanthomonas axonopodis xay dung theo phuong phap
Maximum Composite Likelihood dya trén trinh ty ving 16S
rDNA. Phén trim gi4 trj bootstrap tir 1000 1an lip lai dwoc chi
trén cac nhanh. Mau KP756924 (Psuedomonas sp.) dugc sit
dung nhu mot loai xa.
3.1.3.2. Xic dinh loai vi khuén X. axonopodis dya vao ving

gene hrpW

Két qua Hinh 3.7 cho thiy, tit ca 9 MPL X
axonopodis nghién ciru déu c6 doan gene hrpW véi chibu dai
khoang 561 bp trong mdi san pham PCR khi phan tich trén gel
agarose 1,5%. Két qua nghién ciru nay twong dong vai két qua
cia Park va ctv (2006) khi nghién ctru vé di truyén cua vi
khudn X. axonopodis trén ciy c6 mui.

Két qua Hinh 3.8 v& so sanh trinh tu ving ArpW cia 9
MPL X. axonopodis v6i cac mau Xanthomonas trén thé gi6i
cho thay, sy tuong dong trinh ty giita 9 MPL nghién ciru v6i 6
mau X. citri pv. citri tt My va 1 mau X. axonopodis pv. citri
tir Brazil 12 giéng nhau hoan toan 100% (Bang 2.3; Phu luc 2).
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500 bp

Hinh 3.7. Két qua dién di san pham PCR ctia 9 MPL
Xanthomonas axonopodis voi cap primer XacF - XacR. (M:
thang chuan 100 bp; (-): ddi chimg am; Lane 1-9 (A): BLKQI,
BLKC3, BLKL1, DHHL2, DHHQ2, DHKQ4, THKQI,
THKL1, THKC4)

Su twong dong trinh tu rit cao v4i cac mau di xéac
dinh 1a X. axonopodis pv. citri. Chin MPL X. axonopodis pv.
citri nghién ctru xép cing nhom loai voi X. citri pv. citri ¢d
ngudn goc tir My (6 mau), X. axonopodis pv. citri c6 ngudn
gbc tir Brazil (1 mau). Két qua phan tich trinh tu nucleotic trén
gene hrpW cho thiy ving hrpW ctia 9 MPL X. axonopodis pv.
citri khong co su khéac biét so v6i 6 mau c6 ngudn gdc tir My
va 1 méu co ngudn gbc tir Brazil (Hinh 3.1; Phu Luc 3).
Nhing két qua dinh danh loai dya trén trinh ty ving 16S
rDNA va hrpW di cung ¢d cho két luan 9 MPL nghién ciru
déu thudc loai X. axonopodis pv. citri.
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DHKQ2 )

[
DHKO
DML

L THKL!
gy p OMPL
— THKC4
I BLKL1
I BLKC3
BLKQT <
CP009007.1 X. citi subsp. citr (USA)
CP009007.1 X. citri subsp. citr (USA)
CP023285.1 X. citr pv. citri (USA)

1X cit

1X cit

X.c

Xc

X Ci

CP009010.1 X. citr subsp. citri (USA)

CP009031.1 X. citri pv. citri (USA)

| CPO3778.1 X. ctri pv. citri (USA)
AE008923.1 X. axonopadis pv. citri (Brazi)

Hinh 3.8. So @ phan nhom di truyén cia 9 MPL
Xanthomonas axonopodis, xay dung theo phuong phap
Maximum Composite Likelihood dya trén trinh tuy gene hArpW.
Phan trim gia tri bootstrap tir 1000 lan 1ap lai dugc chi trén
cac nhanh
3.1.3.3. Xic dinh loai vi khuin X. axonopodis dya vao ving

gene pthA

Két qua PCR cho thiy, 8 trong 9 MPL nghién ctru
(BLKQI1, BLKC3, BLKLI1, DHHL2, DHHQ2, DHKQ4,
THKQI, THKLI) tao san pham c6 kich thudc khoang 198 bp
khi phan tich trén gel agarose 1,5% (Hinh 3.9). Riéng
MPLTHKC4 phan lap tir canh cdy chanh khong hat & Thanh
Hoa, Long An khong cho san phdm band PCR. Két qua nay c6
thé do c6 mot hodc vai diém khac nhau tai vi trf lién két bat
cap cua primer.
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500 bp
200 bp

Hinh 3.9. San phim PCR khuéch dai gene pthA ciia 8 MPL
Xanthomonas axonopodis voi cac cap moi J-pthl/J-pth2. (M:
thang chuan 100 bp;(-): dbi chirg 4m; Lane 1-8 (A): BLKQI,

BLKC3, BLKL1, DHHL2, DHHQ2, DHKQ4, THKQI,
THKLI1)

Két qua so d6 phan nhom loai dua trén trinh ty ving
pthA & Hinh 3.10 cho thiy, 8 MPL X. axonopodis pv. citri
nghién ciru ndm cing mot nhém va cd quan hé di truyén rat
gan giii v6i X axonopodis pv. citri & Trung Qudc
(CP004400.1), X. citri pv. citri & Nhat Ban (AB021365.1) va
X. citri pv. citri 6 My (U28802.1). Tam MPL X. axonopodis
pv. citri nghién ciru nim ciing mot nhém vai nhau cho thiy su
ddng nhét di truyén cta nhitng mau vi khuén phan 1ap. So
sanh trinh ty ving pthA ctia 9 MPL X. axonopodis pv. citri véi
cac mau X. axonopodis pv. citri trén thé gidi cho thay, 8 trong
9 MPL X. axonopodis pv. citri nghién ctru twong dong véi 1
mau X. axonopodis pv. citri ¢6 ngudn gbc tir Trung Qudc, 2
mau X. axonopodis pv. citri c6 ngudn gbc tir Pai Loan, 2 mau
X. citri pv. citri ¢6 ngudn gdc tir My, 1 mau c6 ngudn goc tir
Argentina va 1 mau X. citri pv. citri ¢6 ngudn gdc tir Nhat Ban
1a 100%.
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AB021365.1 X. citri (Japan)

U28802.1 X. citri (USA)

CP004400.1 X. axonopodis (China)

BLKQ1

BLKC3

BLKL1

THKQ1

THKL1

DHHL2

DHHQ2

DHKQ4

GU181333.1 X. axonopodis pv. citri (Taiwan)
GU181332.1 X. axonopodis pv. citri (Taiwan)
100% | EF473087.1 X. citri pv. citri (USA)
MK425211.1 X. citri pv. citri (Argentina)

100%

0.0025 0.0020 0.0015 0.0010 0.0005 0.0000

Hinh 3.10. So d6 phan nhom di truyén cia 8 MPL
Xanthomonas axonopodis, xay dung theo phuong phap
Maximum Composite Likelihood dya trén trinh ty gene pthA.
Phan trim gia tri bootstrap tir 1000 lan lap lai dugc chi trén
cac nhanh
3.2. Panh gia hoat tinh e ché vi khuin Xanthomonas sp.
ciia hoat chit chiét tir ciy giao trong diéu ki¢n phong thi

nghiém
3.2.1. Két qua tao cao chiét toan phin va cic cao phén
doan tir cAy giao (Euphorbia tirucalli L.)

Mau 6,5 kg bot kho cua ciy giao (E. tirucalli) thu thap
& 3 vung Phan Thiét, Tp. H6 Chi Minh va PiK Noéng c6 do
am tuong Ung 8,73% + 0,74; 8,86% = 0,69; 8,67% + 0,87
dugc chiét v6i ethanol 96% bang phuong phép ngdm dam, ty
1¢ dung méi va nguyén liu 1a 6:1 (v/w). Két qua cho thiy, cay
giao thu nhan & Phan Thiét, Binh Thuan c6 hiéu suét chiét cao
toan phan cao nhit dat 9,48% va thip nhét 1a ciy giao thu
nhén ¢ Tp. HCM (8,67%). Gilta cac cao phan doan, hiéu suét
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chiét cao ethyl acetate tir cdy giao & Binh Thuan 1a cao nhat
(18,64%), khac biét khong dang ké so véi cdy giao thu ¢ Pik
Nong (18,34%).
3.2.2. Panh gia hoat tinh wc ché vi khuin Xanthomonas
axonopodis strain BLKQ1 ciia cic cao chiét phan doan

o} néng d6 5,0 mg/mL, tat ca cac cao chiét phan doan
tir cAy giao thu nhan ¢ ca 3 ving déu c6 kha ning wc ché vi
khudn X. axonopodis. Trong d6, hiéu qua trc ché vi khuén cua
cac cao chiét phan doan tir ciy giao & Binh Thuan > Pik
Noéng > Tp. HCM. O nong d6 7,5 mg/mL, cao chiét phan doan
EA (ethyl acetate) tr cdy giao thu nhan & Binh Thuan c6
duong kinh vong v6 khudn cao nhit (17,67 + 0,57 mm) va gia
tri MIC dat 0,156 mg/mL.
3.2.3. Két qua dinh tinh cac nhém hoat chit cé trong cac
cao chiét phan doan tir ciy giao

Két qua dinh tinh cac nhom hoat chét trong cac cao
chiét phan doan cua ciy giao thu nhan tir Binh Thuan va Pik
Néng 1 nhu nhau. Trong d6, cac cao chiét phan doan tir cay
giao & Binh Thuan va Pik Nong déu co chira nhom flavonoid
va khong c6 sy hién di€n ciia nhém saponin, nhém chét co
chira nhiéu thanh phan c¢6 doc tinh di dugc bao cdo trong cac
nghién ciru trude ddy. Cao chiét phan doan EA (ethyl acetate)
va phan doan Bu (butanol) c6 chira alkaloid va tannin trong
khi phan doan He (n-hexan) c6 chtra flavonoid va terpenoid.
Giita cac cao chiét phan doan & ca hai ving thu nhan, phan
doan EA s hiru nhiéu nhom hoat chat nhit.
3.2.4. Ham luong phenolic tong va flavonoid téng ciia cao
chiét phan doan tir ciy giao (E. tirucalli)

Cay giao thu nhan ¢ hai ving Binh Thuin va Dik
Noéng déu c6 chira phenolic va flavonoid. Trong do, cao chiét
EA (ethyl acetate) tir cay giao thu nhan ¢ Binh Thudn c6 ham
luong phenolic va flavonoid cao nhét twong ung 1a 106,32
mgGAE/g va 450,83 ngQE/g.
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3.2.5. Két qua phan 1ap hop chit

Twr cao phan doan ethyl acetate (cay giao Binh Thuan)
phan 1ap duoc 3 hop chat: gallic acid, scopoletin va piperic
acid.

Tir cao phan doan ethyl acetate (cdy giao DAK Nong)
phan 1ap duoc 3 hop chit: gallic acid, scopoletin va 3,3”,4’-tri-
O-methylellagic acid.

3.2.6. Ham lwong cac hop chit cé trong cao chiét phén
doan c6 hoat tinh trc ché vi khuin X. axonopodis cao nhat

Ham luong scopoletin trong cao toan phan tir cdy giao
cao nhat 1a 21,81 mg/g cao chiét, tiép dén 1a acid gallic va acid
piperic v6i ham lugng tuong tng 13 14,86 mg/g cao chiét va
13,52 mg/g cao chiét.

3.3. Panh gia hiéu qua dbi véi bénh loét do vi khuin X.
axonopodis gy ra ciia cao chiét phan doan tir cdy giao
trong nha lw6i va ngoai dong

3.3.1. Panh gia hiéu qua déi véi bénh loét do vi khuén
Xanthomonas axonopodis cia cao chiét EA tir ciy giao &
cac nong do khac nhau trong nha luéi

Tai thoi diém 21 NSP 1an 3, ndng do cao chiét EA tir
cay giao tir 0,75% trd 1én c6 hi€u qua gidm bénh loét trén cay
chanh 16n hon 50%. Trong d6, cao chiét EA tir cdy giao &
ndng d6 0,75% c6 hiéu qua giam bénh loét trén ciy chanh do
vi khuan X. axonopodis 1a 54,92%, & néng do 1,0% dat hiéu
qua 67,84%.

Xt 1y bang cao chiét EA (1,0%), 21 NSP lan 3, kich
thude trung binh vét bénh nho nhét 0,91 mm, trong khi mau
db6i chung 12 1,9 mm.

3.4.2. Hiéu qua phong trir bénh loét do vi Kkhuén
Xanthomonas gy ra trén ciy chanh ciia cao chiét ethyl
acetate tir cAy giao & cac nong dd khac nhau ngoai dong
3.4.2.1. Hiéu qua phong trir bénh loét trén la chanh cia
cao chiét ethyl acetate & cac nong d9 khac nhau
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Tai thoi diém 7 NSP, ty 1é bénh cao nhat (13,7 %) khi
xtt Iy cao chiét EA 0,5% va thip nhét (8,7%) khi xtr Iy cao
chiét EA 1,25%. cao chiét EA (1,25%) c6 hiéu qua giam bénh
loét trén 14 cao nhit (63,75%), tiép dén 1a cao chiét EA (1,0%)
(46,40%). Cao chiét EA (0,5%) c6 hiéu qua giam thap nhat
(21,50%).
3.4.2.1. Hiéu qua phong trir bénh loét trén 14 chanh cia
cao chiét ethyl acetate & cac nong do khac nhau

Tai thoi diém 7 NSP, ty 1 qua chanh bj bénh chiu anh
hudng rd rét boi nong do cao chiét EA (0,5; 0,75; 1,0 va
1,25%). Ty 1& qua bénh cao nhét (20,1%) khi duoc phun cao
chiét EA 0,5% va thap nhit (15,4%) khi duoc phun cao chiét
EA 1,25%. Cao chiét EA tir 1,0% tré 1én c6 hiéu qua gidm
bénh cao nhét dat trén 50%. Cao chiét EA tir 1,25% c6 hiéu
qua giam bénh cao nhét dat 61,29%.

CHUONG 4: KET LUAN VA PE NGHI

4.1. Két luan

Theo dic diém sinh hoa va giai trinh ty cic ving gen
16S rDNA, hrpW va pthA da xac dinh nguyén nhan gay bénh
loét trén cay chanh khong hat va chanh gidy tai Long An, Viét
Nam 1 do vi khuan Xanthomonas axonopodis pv. citri giy ra.
Trinh tuy 9 MPL vi khuan dd duoc dua vao Genebank véi ma
s6 MT328595 - MT328603.

Trong 3 ving nguyén lidu & Pak Néng, Tp. H6 Chi
Minh va Binh Thuén, hiéu suét cao toan phan ethanol (EtOH)
thu nhan tir ngudn cdy giao & Binh Thuan la cao nhit dat
9,48%. Trong cao chiét phan doan ethyl acetate (EA) co su
hién dién cic nhom hop chit alkaloid, flavonoid, tannin,
terpenoid va khong c6 sy hién dién cia nhom saponin. Ham
luong phenolic tong va flavonoid tong thu dugc trong cao
chiét EA 1a cao nhét, tuong tmg 106,32 mgGAE/g va 450,83
ngQE/g. Cao chiét EA ndng d6 0,75% c6 kha ning wc ché vi
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khuén X. axonopodis pv. citri rat cao véi duong kinh vong vo
khuén 16n 17,67mm. Trong cao phan doan EA c6 sy hién dién
clia cac chat scopoletin, gallic acid va piperic acid v6i ham
luong 1an Iuot 21,81 mg/g; 14,86 mg/g, 13,52 mg/g cao chiét
va déu co6 hoat tinh e ché vi khuin X. axonopodis pv. citri
gdy bénh loét trén cdy chanh. Trong do6, hop chét piperic acid
1a mot chat méi thu dugce trong cao chiét tir cdy giao ¢ Binh
Thuan.

Trong thir nghi€ém nha ludi, hiéu lyc phong trir bénh
loét tai thoi diém 21 NSP lan 3 cta cao chiét EA & nong do
0,75 va 1,0% lan lugt 54,9 va 67,84%, kich thudc vét bénh
giam 0,7 mm so v6i d6i chung (nudc 13).

Trong thir nghiém ngoai dong, tai thoi diém 14 NSP,
hi€u lyc gidm bénh loét trén 1a chanh cua cao chiét EA néng
d6 1,25% dat 63,75%. Tai thoi diém 21 NSP, hiéu lyc giam
bénh loét trén qua chanh cta cao chiét EA néng do 1,0 va
1,25% tuong tng la 50,87 va 61,29%.

4.2. Pé nghi

Tiép tuc danh gia hiéu qua phong trir bénh loét do vi
khuén Xanthomonas axonopodis giy ra trén ciy chanh cia cao
chiét ethyl acetate (EA) & nong do 1,25% va c6 thé ting ndng
d6 khao sat dé tang hiéu qua phong trir bénh ngoai dong.

Tiép tuc nghién ctru co ché tac dong ctia cac hop chat
hién dién trong cao chiét ethyl acetate dén vi khuin
Xanthomonas axonopodis
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