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Téng hop va thir hoat tinh in vifro khang nam, khng khudn |
cia hop cht dong (IT) xitrat, dinh hwgng lam ché pham phong hénh trén cay trong
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Tom tit:

Trong bai bao nay, dong (II) xitrat Cu,(CH,0,), da duoc tong hop thanh coéng trong dung mdi nugc. Cac yeu
té cho qua trinh tong hop la nhiét do va ty le mol clia cac chét phén {ng di dugc nghién ciu. Dac diém céu tric,
tinh chat, thanh phan cia cac nguyén to duge khdo sat va danh gia bang mau nhiu xa tia X (XRD), quang
pho hﬁng ngoai bién d6i Fourier (FTIR), kinh hién vi di¢n tir quét (SEM), két hop diu do tian xa ning lwgng tia X
(EDX) va phé hap thu phan tir UV- Vis. Hi¢u suit ciia dong (II) xitrat trong phén tung la 82,46% vai ty 1€ s0 mol ciia
CuSO,/CHNa 0, 1a 1,5/1 tai 70°C. Két qua thir nghlem in vitro cho thiy, hgp chit dong (II) xitrat tai nong dd 1000 ppm
uc che su phat trlen cua sgi nim Sclerotium rolfsu va Fusarium oxysporum v6i hi¢u lyc 19-53% sau 2 ngay nudi cay Bén
canh do, hop chét nay con irc ché manh cac mam bénh vi khuén thwe vat nhw Xanthomonas axonopodis (gay bénh thoi
nhiin trén ciy c¢6 mui), Ralstonia solanacearum (giy bénh héo ca chua) va Clavibacter michiganensis subsp. michiganensis
(giy bénh héo xanh va thoi nhiin trén ca chua). Nhirng két qua nay cho thiy, dong (II) xitrat cé thé dwoc sit dung nhw
mot loai thudc diét naim/diét khuin c6 trién vong dé kiém soat cic bénh do nim va vi khuin trén ciy cé miii va ca chua.

Tir khéa: ciy c6 mii, ddng cacboxylat, dong (II) xitrat, thudc diét khuén, thudc diét nam.

Chi s6 phén loai: 2.4

Md dau

Thubc bao vé thyc vat (BVTV) doéng vai tro quan trong
trong viéc ngan chan, khéng ché sy phat sinh, phat trién
ctia cac ddi twong gay hai, gop phan tang nang sudt va chét
luong néng san. Tuy nhién, lugng thuéc BVTV héa hoc du
thura trong qua trinh canh tac chinh 1a nguyén nhén gdy ra
nhiéu tac hai nghiém trong khac nhu: 6 nhiém moéi trudng
dét, dac biét 1a moi truong nudc do sy rua tréi. Du luong cta
thubc BVTV con gy doc cho ngudi va gia sic, anh huong
tryc tiép dén strc khoe ngudi tiéu dung. Tac dong tiéu cuc
ctia thuéc BVTV cang tré nén nghiém trong khi con nguoi
sir dung khong dang cach va qua lam dyng. Didu nay khong
chi lam suy giam tinh da dang sinh hoc, gay t6n hai dén
quén thé thién dich ma con 1am phat sinh tinh khang thudc
cua sinh vat hai, tang chi phi phong trtr, gy anh huong 16n
dén con ngudi va moi truong. Chinh vi thé, tim kiém mot
loai thudc BVTV hiéu qua va an toan hon cho nguoi va moi
truong sinh thai 1a van dé hét sirc cip thiét nham xay dung
nén ndéng nghiép bén ving.

O nudc ta cling nhu trén thé gisi, thude trir bénh gbc
ddng dang dugc st dung rong rdi trong san xuat nong
nghiép, voi phd tac dung rong, c6 thé phong trir duoc nhidu
loai cay tréng khac nhau [1-5]. Co ché tac dong cua thudc
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gbc dong 1a kha ning xam nhap vao té bao vi sinh vat, tc
ché cac phan ung sinh hoc trong té bao, 1am chét vi sinh vat
[6, 7]. Hién nay, thuc BVTV hoat chit gdc dong chii yéu 1a
cac hop chat vo co, da duoc dang ky sir dung trén nhiéu loai
cay tré)ng [1, 2, 6], chu yéu gém 4 nhom chinh: (i) Copper
Oxychloride (mot s6 san phdm: COC 85WP, ddong cloruloxi
30WP, Epolists 85WP, Vidoc 30WP, 50SC, 80WP...);
(i) Copper hydroxide (Map - Jaho 77WP, Champion
37.5FL, 57.6DP, 77WP, Ajily 77WP, Funguran - OH
50WP...); (iii) Copper sulfate (Tribasic) (d6ng Hocmon
24,5% crystal, BordoCop Super 12,5WP, 25WP, Cuproxat
345SC...); va (iv) Copper sulfate nguyén chat hay Sulfat
dong (thuoc Bodc-do 1a Ca(OH) va CuSO) Tuy nhién,
céc thude BVTV chira hoat cht goc ddng hién nay hau hét
1a cac loai hop chit vo co, thuoc nhom doc I, mot s6 thude
nhém nay cham phan huy trong méi trudng; twong dbi doc,
dic biét dé bi rira troi sau khi phun nén lidu lugng dung
lon [1, 7]. Trong xu thé huong téi nén nong nghlep hitu co,
nong nghiép bén vimng, mot s6 nude phat trién ¢ chau Au sé
cam cac thude vo co goc dong va thay thé bang cac thude
gbc dong dang hitu co [8, 9]. O Viét Nam cac ché pham
BVTV dang ddng hitu co phong trir mot s6 bénh trén cay
trong hau nhu 1a chua c6 va chua duge dé cap téi.
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Abstract:

In this paper, copper (II) citrate Cu,(CH,0,), was
successfully synthesised in an aqueous solution. The
factors for the synthesis process such as temperature
and molar ratio of the reactants were investigated. The
structural, properties and composition characteristics
of the elements were investigated and evaluated by
X-ray diffraction pattern (XRD), Fourier-transform
infrared spectroscopy (FTIR), energy-dispersive X-ray
spectroscopy (EDX), and UV-Vis spectroscopy. The yield
of the copper (II) citrate in the reaction was 82.46%
at the molar ratio of the CuSO,/C HNa O, of 1.5/1 at
70°C. The in vitro results showed that copper (II) citrate
at a concentration of 1,000 ppm inhibits the mycelial
growth of Sclerotium rolfsii and Fusarium oxysporum
with control values ranging from 19 to 53% after 2 days
of incubation. Besides, it strongly suppressed the plant
bacterial pathogens Xanthomonas axonopodis (bacterial
strain causing citrus canker), Ralstonia solanacearum
(bacterial wilt of tomato), and Clavibacter michiganensis
subsp. michiganensis (cause of bacterial wilt and canker
of tomato). These results suggested that copper (II)
citrate can be used as a promising fungicide/bactericide
to control fungal and bacterial diseases on citrus and
tomato plants.

Keywords: bactericide, citrus, copper carboxylate,
copper (II) citrate, fungicide.
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Trong nghién ctru nay, chiing t6i str dung phan ung trao
d6i ion dé tong hop mudi dong (II) xitrat. Bang cach thay
d6i nhiét d6 va ty 1& phan ung cia cac chat tham gia phan
mg da tim ra diéu kién t6i wu dé dat hiéu qua téng hop cao
nhat. Hoat tinh khang ndm va khang khuan trén mot s6 nim
va vi khuan d3 duoc nghién curu dé danh gia hoat lyc cta nd.

Vat liéu va phuong phap nghién ciu

Héa chit

Céc hoa chat dugc str dung trong thi nghiém dé tong hop
mudi dong (II) xitrat ciia Hang Sigma-Aldrich bao gom:
dong sunfat pentahydrat (CuSO - YH,0, 99%, trinatri Xitrat
dihydrat (C,H,Na,0..2H,0, 95%). Nudgc khir ion da duge
sir dung trong tat ca cac thi nghiém.

Tong hop dong (II) xitrat Cu (C,H.0),
’ C1‘13(CGI‘—ISO7)2 duogc tong hop bang phu’ong phép trao doi
ion gilta dong (II) sunfat pentahydrat va natri xitrat (hinh 1).

3CuSO,(aq) + 2Na,(C,H,0,)(aq) — Cu,(CH,0O,)(s) +
3Na,SO,(aq)

a (g) CuSO,5H,0 + b (g) C;H:Na,0,.2H,0
+20ml dungmdi H,O

Khudy bang diia thity tinh/siéu am

+ cho dung dich phan irmg hoan toan

Dung dich chuyén mau xanh
dam (t6i hon)

Sau 48 gio

L&p chat ran mong xuét hién
d day coe

Sau 7 ngay

v

Chit ran két tinh miic ti da
bam chat va déy coc

Rira san pham bang

Gan bo phén nwoe S N
nweée eat (3 lan)

Chit ran két tinh
mau xanh Iyc

Say chan khong 6 70°C

Tinh thé méau
xanh duong

Hinh 1. Quy trinh tdng hep va tinh ché déng (1l) xitrat.

Trong nghién ctru nay, yéu td nhiét do va ty 18 mol cua
céc tién chat di dugc nghién ciru. Cu thé, nhiét do phan tng
duoc khao sat & 50, 70 va 90°C véi ky hiéu mau tuong tmg
la TN1, TN2 va TN3, trong khi d6 cac tién chat dugc dung
voi cac ty 1€ mol tuong ing ¢ bang 1.
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Bang 1. Ty Ié mol cac tién chat tham gia phan ng.

Ky hi¢u miu CuSO, (mmol) CH/Na,O, (mmol) CuSO,/CHNNa,0,
TN-1/1 9 9 1/1

TN-1,5/1 9 6 1,5/1

TN-1,25/1 13,5 6 2,25/1

Phuwong phap phdn tich dac trung cdu triic va thanh
phan

Hop chét dong (IT) xitrat sau khi tong hop duoc phan
tich dac trung cAu trac bang phép do phd hong ngoai FT-
IR trén thiét bi Nicolet iS10 (Thermo Scientific - M¥), phd
UV-Vis ctia cac mau duge ghi trén may quang phd Libra S80
Libra (Biochrom - Anh). Hinh thai va thanh phan nguyén
t trong san pham dugc xac dinh biang phuong phap hién
vi dién tir quét (SEM) va dau do tan xa ning lugng tia X
(EDX, Oxford Instruments - Anh) trén thiét bi JSM-6510LV
(Jeol - Nhat Ban).

Phwong phap danh gia hoat tinh sinh hoc

Hoat tinh khang ndam: Phuong phap kiém tra kha ning
rc ché mycelia dugc st dung trong nghién ciru véi cac
chung ndm Sclerotium rolfsii (SR-BV) gy bénh héo rii gbc
mdc tring va Fusarium oxysporum (FOAH) gy bénh héo
vang, héo ri, chét vang, thdi kho cu. Hoat tinh khang nam
duoc tht trén cac dia thach petri voi moi truong PDA tai
pH 6,8-7,0.

Nam duge phan 1ap va lam thuan, dung dung cu duc 15
c¢6 duong kinh 4 mm tién hanh duc vanh ngoai duong kinh
tan ndm sau d6 dat 1én moi truong PDA da tron véi mau
thir. Mau thtr hop chat dng (IT) xitrat hoa tan bang Tween
80 v&i nong d 0,05% va dimethyl sulfoxide (DMSO) 2% &
céc ndong khac nhau (1000 va 500 ppm), sau d6 tron vao moi
truong PDA noéng chay ¢ 50°C da khir tring va dé ngudi.
Moi néng d6 khac nhau dugc thi 1dp lai 3 lan. Theo ddi su
phat trién ctia ndm va xac dinh tinh hiéu luc cua ting loai
dwa vao viéc do dudng kinh tan nim sau cac thoi gian khac
nhau tuy theo tung loai nam. Hiéu qua uc ché duoc tinh theo
cong thic sau [10]:

DKdéi chimg ~

(PK

dbi chimg ~ 4)

mau

Hiéu qua trc ché = x 100%

trong d6: DK 1a duong kinh.

Hoat tinh khang khuan: Vi khuan X. axopopdis st dung
trong nghién ctru nay dugc phan 1ap tir qua cam bi bénh loét
trén gidng cam Vinh trong & Nghé An. Ngoai ra, con co cac
vi khuan R. solanacearum va C. michiganensis giy bénh
cy trong khéc.

Hoat tinh khang vi khuan dugc thir trong moi trudong
Tryptic soy agar (TSA), Tryptic soy broth (TSB) pH 6,8-7,0.
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Vi khuén duge hoat héa lai trén moi truong TSA trong 24
gid dé quan sat khuan lac nham phat hién tap nhiém trong
qué trinh giit gidng va nuéi cay. Lay mot khudn lac cay
chuyén sang cac binh TSB nuéi lic ¢ nhiét do 37°C cho
dén khi dat gia tri OD=0,5. Phuong phap xac dinh hoat tinh
khang khuan bang vong vo khuan dugc sir dung nhu sau:

- Str dung dia petri da chtra 15 ml moi trudong TSA vo
trung da kho 6n dinh. Ldy 1 ml dich vi khuan c6 gia tri
OD=0,5 tring déu 1én bé mit moi truong, dé yén khoang
1-2 gio cho dich vi khuan dwoc 6n dinh trén bé mat. Moi
dia petri dugc duc 5 16 thach, trong d6 gﬁ”)m: 416 thach chura
35 ul dich chira chat pha ¢ nong d¢ 1.000 ppm trong dung
méi DMSO. DBbi v6i mdi mét 16 thach dbi ching chira 35 pl
dung dich DMSO v6 trung.

- Céc dia dugc u ¢ 37°C trong vong 24-36 gio. Buong
kinh vung e ché duoc do bang thudce do don vi mm.

" R -
Ket qua va han luan

Anh hwéng ciia ty 1é tién chdt va nhi¢t dé dén toc dp va
hiéu sudt phan irng

Khao sat so bd cho théy phéan ung xay ra cham, sy tao
thanh tinh thé san phim dién ra trong thoi gian dai. Trong cac
thi nghiém tiép theo, phan tng s& dugc tién hanh & khoang
nhiét d6 50, 70 va 90°C, ty 1& mol céc tién chat Cu(Il)/xitrat
la 1/1, 1,5/1 va 2,25/1. Trong phan ung tuong tac véi kim
loai, phdi tir xitrat ¢6 kha nang thé hién cac dung luong phdi
tri khac nhau, c6 thé tao ciu ndi dé tao thanh phuc da nhan.
Mat khac, du dong 1a diéu khéng mong mudn, ngoai anh
huong xau dén moéi truong va cay trong thi co thé tao ra san
pham két tia dong dang bazo cacbonat, xitrat khéng mong
mubn. Do d6 trong nghién ctru ndy, chiing t6i ciing chon cac
diém thyc nghiém voi ty 18 tién chat khac nhau, xung quanh
ty 18 ing v6i hé sé cua phan tng thé phdi tir (1) & trén, trong
do ty 1é tién chat Cu(Il)/xitrat (9:4) 1a 16n nhat. O nhiét do
50°C véi ty 18 mol cac tién chat 1/1 thi sau khi phdi tron hai
dung dich, hdn hop dung dich chuyén mau sang xanh t6i
nhanh hon so véi ¢ nhiét do phong, tuy nhién két tia chi
bét dau hinh thanh sau 7 gio. Sau 60 gid lwong chit ran két
tinh dat muc tdi da, dung dich nhat mau. Tién hanh rira mau
thu duoc san phém tinh thé mau xanh luc, it tan trong nudc.
San pham tiép tuc duoc loc chan khong va siy kho ¢ 40°C
thu dugc tinh thé mudi dong (I1) xitrat & dang ngdm nudc cd
mau xanh 14. Tiép tuc sdy kho trong diéu kién chan khong &
70°C tinh thé dong (II) xitrat mat nudc thanh nhing tinh thé
ddng (IT) xitrat khan c6 mau xanh nudc bién (hinh 2D). Khi
tang ty 1 mol phan tmg 1én 1,5/1 va 2,25/1 thi thoi gian bat
dau két tinh va thoi gian két tinh hoan toan dugc rut ngin
hon déng ké (hinh 2A).
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d6 c6 su khép vong chelat tao ra  Hinh 2. D6 thi anh hwéng nhigt d6 va ty 1& mol tién chét dén toc do va hiéu suét phan ng

san pham két tinh voi kiéu phdi
tri cau noi bidentat [11, 12], phu

téng hop mubi ddng (ll) xitrat (A-C) va hinh anh san pham thu dwoc & cac giai doan (D).

hop vai két qua thu duoc tir phd 80 ' '
hdng ngoai FTIR. Qta trinh khép 7o) e
vong tao san pham keét tinh cham

vé mit dong hoc phan tng. Do
d6, nhiét do6 dong vai tro quan
trong dé ting toc do phan ung
cho sy khép vong chelat.
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cua phan ng khong anh huong Hinh 3. Phd FTIR déng (1l) xitrat (A) va phé UV-Vis ctia dung dich cia muéi CuSO4 va déng

nhiéu dén hiéu suat. Ty 1& Cu?* (Il) xitrat (B).

va nhiét d6 cang cao thi thoi gian

két tinh ctia san phdm cang ngin hay mudi dong (II) xitrat
nhanh két tinh hon. Tur cac két qua nghién ctru trén, chung
t6i dura ra diéu kién t6i wu dé tong hop mudi dong (II) xitrat
1a & 70°C va ty 1¢ mol phan tmg 14 1,5/1, san pham thu duoc
s& duoc phan tich didc trung cdu trac, thanh phan va tinh chat
cua vat liéu.

Diic trung cdu triic va thanh phan hop chit

San pham tinh thé thu dugc sau khi két tinh hoan toan
¢6 mau xanh luc, it tan trong nudc, siy chan khong & 40°C
thu duoc tinh thé & dang ngdm nudc c6 mau xanh la. Tiép
tuc sy chan khong & 70°C tinh thé ddng (I1) xitrat mét nudc
thanh nhiing tinh thé dong (II) xitrat khan c6 mau xanh nudc
bién (hinh 2D).
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Hinh 3A chi ra phd hdng ngoai ciia mau mubi dong (II)
xitrat téng hop tai diéu kién ty 1€ mol 1,5/1. Két qua cho
thy, pho hong ngoai ¢ cac dai hap thy dic trung cua cac
dao ddng hoa tri ctia cac nhoém: -OH ¢ 3433,76 cm!, nhém
ete -O- ¢ 1088,04 cm!, C=0 & 1582,09 cm!. M6t dinh &
1690,08 cm™ da dugc quan sat trén phé IR cua chit tao
thanh dugc gan cho dao dong hoa tri ctia carboxylate (COO")
trong natri xitrat. Cac dao dong hoa tri khong déi ximg va
dbi xtrng cua cac nhom carboxylate (VCOO’ L Va Veoo, ) lan
luot xuat hién ¢ 1582 va 1429 cm™.

Mot sé nghién ctru cho thdy, cac vi tri cua dao dong
héa tri khong dbi xtmg (v,) va ddi ximg (v) cua cac

nhom carboxylat (Avi,, = Voo o = Voo, o) €0 thé duoc st

M
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dung dé phan biét kiéu cu tric phirc carboxylat-kim loai
dong (II) [12, 13]. Gia tri cua AVCOO trong pham vi 150-
180 cm! twong tng véi mot cau phodi tri bidentat Cu(Il),
trong khi Av.,>200 cm” duoc cho la cdc phirc chat voi
nhom carboxyhc monodentat. Trong phd IR 6 hinh 3A,
Voo, s 1582 cm® !trong khi Veoo.s =1429 cm™, cho gia tri cua

~153 cm’'. Gia tri ndy tuong ung voi kleu phdi tri cau

AVCOO
nbi bidentat trong mubi dong (II) xitrat.

Nhing s6 liéu phd IR néu trén chimg to san phim déng
(IT) xitrat 3 duoc tao thanh, phu hop véi xac nhan tir phd
hap thu UV-Vis. Tir hinh 3B cho thdy, dinh hp thu cuc dai
da co sy dich chuyén tr bude song 818 nm dbi voi dung
dich mudi dong vo co vé 675 nm ddi voi dung dich dong
xitrat, img véi bude chuyén d- d tr °E —°T, , twong tmg vdi
su dich chuyén mau xanh lam vé dung d1ch mau xanh luc do
su twong tac cua nhom xitrat véi ion Cu®* [14-16].

60000 q (A)

50000 4

40000

o

10 2‘0 3‘0 4‘0 50
2theta (dé)

30000 q

20000

Cwong do (d.v.t.y)

10000

Hinh 4. Gian db nhiéu xa tia X cia mau dai dién TN2-1,5/1 (A)
va phd EDX tai vuing lwa chon (B).

Nhleu xa tia X duoc thuc hién voi mau dong (IT) xitrat
sau khi tong hop dugc dé so sanh véi co sé dir lidu cdu trac
chuan cua hop chat. Hinh 4A la gian dd nhidu xa tia X cua
cac mau nghién ctru va dit liéu cau tric chuan (hinh nho).
Két qua cho thiy, co su tuong ddng vé céu trac cia hop
chat khao sat véi phd chuan cua copper (IT) xitrat hydroxide
sesquihydrate. Dang tinh thé cua hop chat tong hop duoc
1a tinh thé don ta (monoclinic) [17]. Nhu vy, c6 thé khing
dinh rang hop chat dong (II) xitrat da duoc tong hop thanh
cong. Phan tich phé EDX da dugc thuc hién dé xac dinh
su phan bd cta cac nguyén t trén bé mat ciia miu phic.
Hinh 4B la phé EDX ctia mau dai dién TN2-1,5/1, cho théy
cacbon, 6xy va dong chiém thanh phin chu yéu trong vat
lidu, trong d6 2 nguyén tir cacbon va 6xy la thanh phan
chinh ctia gbc mudi hiru co xitrat. Sy c6 mit cia nguyén tir
dong voi ham lugng cao cho thdy phan Umg trao doi da xay
ra, hop chat dong da duoc tao thanh. Ket qua nay phu hop
voi phan tram khéi lugng cic nguyén t trong cong thirc
muoi thu duogc.

Thir hoat tinh khdng ném va vi khudn

Hoat tinh khding ndam: Pdng (II) xitrat thé hién kha
ning trc ché dbi v6i ca 2 chung nim Sclerotium rolfsii va
Fusarium oxysporum tai ndng do 1.000 ppm. Day 1a 2 loai
nam kho bi trc ché, vi vay kha nang phong trir trén thyc té
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ton nhiéu cong stc va cac loai thuéc manh dé kiém soat
bénh trén cdy. Sau thoi gian nudi cdy 1-2 ngay ddi véi nim
Sclerotium rolfsii ddng (I1) xitrat e ché lan luot 58 va 53%
Ongay 1 va 2, day cling la hi¢u lyc manh nhit dugc quan sat
khi so sanh gitra 2 nam (bang 2 va hinh 5). Qua thi nghi¢m
in vitro, nAm Fusarium oxysporum co dé khang t6t hon véi
dong (I1) xitrat, hi¢u lyc khang nam giadm manh con 9% sau
4 ngay nubi céy. Hién tugng giam hiéu lyc theo thoi gian cho
thdy kha nang khang lai hoat cht thir nghiém cua nam nay.

Bang 2. Hoat tinh khang nam Sclerotium rolfsii va Fusarium
oxysporum cua dong (ll) xitrat: nuéi cay 1, 2 va 4 ngay.

Hiéu qua trc ché & ndng do 1000 ppm (%)

Tén chit S. rolfsii FE oxysporum
1 ngay 2 ngay 2 ngay 4 ngay
Ddng (II) xitrat (%) 58 53 19 9

Fusarium oxy sporum

N2-1000ppm

N2-1000ppm Control Control

Hinh 5. Kha nang trc ché ctia ddng (Il) xitrat déi véi Sclerotium
rolfsii ya‘ Fusarium oxysporum tai th&i diém 1, 2 va 4 ngay
nudi cay.

Hoat tinh khdng khudn gdy bénh hai cdy trong: Cac hop
chit chtra dong (IT) dugc biét t6i co kha ning e ché va gay
doc véi té bao vi khuan do twong tac tinh dién ciia ion Cu?* trén
bé mit té bao tich dién tich (-) tir nhom carboxylic ciia cac 16p
lipoprotein trén bé mat vi khuan va cua 16p peptidoglycans
trong thanh té bao. Trong té bao, Cu?* bi khir thanh Cu* gy doc
vai té bao bang cach lién két vi cac enzyme chira cac nhom
sulhydryl, hydroxyl, amino va carboxyl thanh céc phirc va lam
bat hoat cic enzyme niy trong qua trinh trao ddi chat trong
té bao dan dén gy chét té bao vi sinh vat. Ngoai ra, Cu’ ciing
1am té bao vi khuén sinh ra céc gdc tu do bén trong té bao dan
t6i gy chét té bao. Trong nghién ciru nay, cic quan sat tir két
qua thir nghiém v6i vi khuén trén dia thach cho thdy, dong (IT)
xitrat ¢ hoat tinh khang lai cd 3 loai vi khuén X. axonopodis,
Ralstonia solanacearum va Clavibacter michiganensis
subsp. michiganensis véi hoat lyc kha manh tai 1000 ppm.
X, axonopodis va Clavibacter. michiganensis subsp.
michiganensis 14 cac vi khuan gram dwong, do vdy kha ning
khang vi khuan manh nhat 1a véi vi khuan C. michiganensis
subsp. michiganensis, voi duong kinh khang khuén 1én ti 20
mm (bang 3 va hinh 6).
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Bang 3. Kha ning trc ché cia dong (Il) xitrat doi v&i cac vikhuan
X. axopopdis, R. solanacearum va C. michiganensis subsp.
michiganensis (quan sat vong vo khuan sau 1 ngay nudi cay).

Loai vi khuén Nongdomgml  Dudng kinh vong khang khuin (mm)
X_ axonopodis 1 7

R. solanacearum 1 15

C. michiganensis subsp. michi s 1 20

1000 ppm

N2 - 1000 ppm 2012-001 | N2 - 1000 ppm 2012-002 |N2 - 2012-003

Hinh 6. Vong khang khudn véi vi khudn X. axonopodis (A),
R. solanacearum (B) va C. michiganensis subsp. michiganensis (C).

Hoat tinh khang nam va vi khudn cia dong (II) xitrat
quan sat dugc kha an tuong do pho tac dung rong cua chat.
Dic biét, mau chat c6 tac dong manh 1én cac vi khuan gay
bénh cay nhu R. solanacearum va C. michiganensis subsp.
michiganensis; ddy 1a nhitng loai vi khuan giy bénh héo
xanh va thdi loét qua rat kho chira trén cdy ca chua.

Trong nghién clru nay, phan tng tong hop dong (1)
xitrat tir cac chét dau dong (I1) sulfate va natri xitrat & diéu
kién t6i wu v6i nhiét d6 70°C va ty 1¢ mol 1,5/1 thu dugce san
pham Cu J(CH,0,), v6i higu sudt phan mg dat 81,3%. St
dung cac phuong phap phén tich xac dinh duoc hop chét tao
thanh la hop chat dong (IT) xitrat. Két qua thir hoat tinh sinh
hoc cho thay, ddng (IT) xitrat c6 hoat tinh trc ché dbi voi ca2
chung nam Sclerotium rolfsii (SR-BV) gy bénh heo ru gbe
mdc tring va Fusarium oxysporum (FOAH) gy bénh héo
vang, héo rii, chét vang, thdi kho cu va 3 ching vi khuan:
X. axonopodis, R. solanacearum va C. michiganensis subsp.
michiganensis. Vi hoat tinh ndy, c6 thé nghién ciru sir dung
ddng (IT) xitrat & 1am hoat chit BVTV chéng mot sé bénh
kho chira trén cdy ca chua gy ra do cac chung ndm va vi
khuan da khao st & trén.

Loi cam on
Cong trinh nay duoc thuc hién voi sy hd tro kinh phi cua

dé tai ma sé 01/2020/HD-NCKHNA. Céc tac gia xin trin
trong cam on.
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