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Tom tat

Nghién ciru ndy dugc thyc hién nham phén lap, tuyén chon va danh gia cac chung vi khuan ban dia c6 kha nang phan
hay sinh hoc hiéu qua nhém thude trir nAm triazole trong dét canh tic nong nghiép tai Pa Lat. Mudi sdu ching vi khuén
¢6 kha ning phat trién trén moéi truong mudi khoang tdi thiéu c6 bd sung ba loai thudc trir ndm thudc nhom triazole 1a
hexaconazole, propiconazole va difenoconazole ¢ nong d6 100mg/L nhu ngudn carbon duy nhét di duoc phan lap tur
mudi miu dét ldy tr cac rudng trong rau va hoa. Trong sb cac chung phén lép, hai chung vi khuidn 5.2 va D9.1 biéu
hién kha ning phat trién manh nhét trén cac méi truong c6 ndng dd hexaconazole, propiconazole va difenoconazole
khac nhau. Hai chung ndy c6 khd ndng phén huy trén 60% ham luong cdc hoat chit hexaconazole, propiconazole va
difenoconazole bé sung vao moi truong nudi ciy sau 15 ngay. Két qua giai ma trinh ty gen 16S rRNA cho thay 2 chiing
vi khudn D5.2 va D9.1 dugc dinh danh 1an lugt 1a Klebsiella spp. va Pseudomonas aeruginosa.

Tir khoa: Hexaconazole; propiconazole; difenoconazole; phan hily sinh hoc; Pa Lat.

Abstract

This study aims to isolate, select and evaluate the capable biodegradation of fungicides triazole groups by native
bacteria strains, which were isolated from ten agricultural soil samples (from vegetable and flower fields) in Da Lat
city. Sixteen bacteria strains capable grew on minimal mineral salt media supplemented with three fungicide types
(hexaconazole, propiconazole and difenoconazole), which belong to the triazole group. The concentration of 100mg/L
of fungicides was supplemented as the sole carbon source. Among the isolates, two strains D5.2 and D9.1 showed the
strongest growth ability on media with different concentrations of hexaconazole, propiconazole and difenoconazole.
These two strains degraded more than 60% of hexaconazole, propiconazole and difenoconazole added to the culture
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medium after 15 days. The results of 16S rRNA gene sequencing showed that two bacterial strains D5.2 and D9.1 were
identified as Klebsiella spp. and Pseudomonas aeruginosa, respectively.

Keywords: Hexaconazole; propiconazole; difenoconazole; biodegradation; Da Lat.

1. Giéi thiéu

Difenoconazole, hexaconazole va propiconazole
1a 3 14 hoat chét trir nAm thudc nhém thude diét
nam triazole. Ching 1a hoat chit noi hap, co
phé tic dong rong phong tri duoc nhiéu loai
nam bénh khéac nhau. Ba hoat chét trir nAm nay
duoc st dung rat nhiéu dé bao quan hat giéng,
tri bénh nhiém trung trén cac loai cy trong nhu
cdy ngil cdc, cdy canh va cdy an qua nham ngin
ngira mat mua va ting ning suit cay trong [1].
Nhom thudc diét nam triazole c6 tac dung trc
ché enzyme lanosterol 14a-demethylase, day la
enzyme can thiét cho qua trinh sinh tong hop
ergosterol, mot thanh phan chinh cua mang té
bao ndm, do d6 uc ché su phat trién ciia ndm
[2]. Tuy nhién, do tinh 6n dinh cao, tinh wa béo
trung binh va c6 thoi gian ban phan huy hoa
hoc va quang héa dai, nhém thubc diét ndm
triazole c6 xu huéng dé dang di chuyén va tich
lily trong méi truong dat va nude. Vi vay,
nhom thudc diét ndm nay dugc coi 1a chit 6
nhiém hiru co kho phan huy [3]. Chiing khong
thé dé& dang bi phan hay trong méi trudng va co
d6 bay hoi kém ngay ca & didu kién nhiét do
twong ddi cao. Nhiéu loai thudc trong sb chiing c¢6
chu ky ban ra kha dai trong mdi truong tu nhién,
giy ra cac van d& sinh thai nghiém trong [4]. Vi
vdy, chiing co thé gy doc cho nhiéu loai sinh vat
khong phai muc ti€u va chiing con tac dong truc
tiép va gian tiép dén hé vi sinh vat trong dat [2].
Hon nita, triazole con c6 thé anh huong dén sirc
khoe con nguoi bang cach 1am rdi loan chirc ning
noi tiét [3].

Tuy nhién, tir dir liéu ban hang cho thay
rang, nhom thudc trir ndm triazol chiém hon
25% doanh s6 ban thudc diét ndm trén toan cau
[1]. O Viét Nam, theo két qua diéu tra vé thuc
trang st dung thubc bao vé thuc vat tai vung

déng bang séng Cuu Long, cho thiy

hexaconazole, propiconazole va difenoconazole
1a 3 loai thubc dwoc ndéng dan st dung nhiéu
nhat, chiém 11,8% [5]. Pa Lat dugc biét dén 1a
mot trong nhiing dia phuwong phét trién nong
nghiép cong nghé cao hang dau ¢ nudc ta, ndi
tiéng v6i nhimg san phim rau va hoa. Tuy
nhién, viéc lam dung thudc bao vé thuc vat
cling nhu t6n du ctia ching trong dit va cac san
pham nong nghiép 14 mot vin dén déng quan
tam hién nay [6]. Do d6, viéc phat trién mot
phuong phap c6 tinh hiéu quéa dé loai bo ton du
thudc diét ndm triazole ra khoi méi truong bi 6
nhiém c6 y nghia rat 1on. Cho dén nay, cac
phuong phap héa 1y nhu hap phuy, hap thy,
khoang hda, quang xuc tac va oxy hoa da dugc
phat trién dé phan hay hodc bién ddi triazole va
cac dan xuit cua noé. Tuy nhién, cac phuong
phap hoéa 1y di duge ching minh 13 tén kém va
¢6 nhitng nhuge diém nhu tao ra nhiéu chit
trung gian doc hai va khé phan hiy hon. Cho
nén, cdc phuong phap sinh hoc da tr¢ thanh
mot giai phép thay thé thuan lgi vi chung c6
hiéu qua cao, c6 tinh chon lgc cao, chi phi thép
va than thién véi moéi truong. Phuong phap nay
dwa trén kha ning trao ddi chat von c6 cia vi
khudn, ndm ma qua d6 céc chéat 6 nhiém co thé
duge chuyén d6i bang enzyme cua vi sinh vt
thanh cac san pham it doc hai hodc vo hai hon
[7]. Hién nay, dd c6 mét sd chung vi sinh nhu
Bacillus, Enterobacteria, Serratia,
Kitasatospora, Streptomyces, Pseudomonas,
Trichoderma va Shinella... dugc bao cao la co
kha ning phan hiy cic dan xuat cua triazole,
chang han nhu propiconazole, triazophos,
tebuconazole va nicotine [4].

Mic du d phéan lap duoc mot s cac loai vi
sinh vt c6 kha ning phan huy thudc trir nAm
trong moi truong, nhung khd nang phan huy
cua cac loai vi sinh vét lai bi anh hudng nhiéu
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boi cac yéu to méi truong (nhu pH, nhiét do, do
4m, ham luong chét dinh dudng trong dat) [6].
Do do, su da dang vé cac loai vi sinh vat ¢6 kha
nang phan hay thudc trir nAm s& 1am ting tinh
kha thi trong viéc phat trién cong nghé tng
dung vi sinh trong xir Iy d4t 6 nhidm thudc trir
nam triazole. Nghién ctiru nay duogc thuc hién
nhim phén 14p ra cac chung vi khuan hiéu khi
ban dia tai Da Lat c6 kha nang phan huy nhém
thudc trr ndm triazole nhanh chéng va hiéu
qua. Viéc phan lap cac ching vi khuan ban dia
dé xtr Iy dat 6 nhiém thudc trir nam triazole s&
rat thuan loi cho viéc Gmg dung chung vao xir 1y
dat nong nghiép bi 6 nhiém héa chat thudc bao
v¢ thyuc vat tai dia phuong.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit liéu

10 mau dat duoc 1ay tir 5 ving canh tac trén
5 nam c6 phun thudc trir ndm & cac phuong
trong nhiéu rau va hoa trén dia ban thanh ph
Pa Lat (Bang 1). Viéc 14y mau dugc thuc hién
theo TCVN 7538-6:2010 [8]. 200g mdi mau dat
dugc 1ay ¢ vi tri tir bé mat t6i 10cm dudi mait
dat. Miu dugc giir trong cac tai nilon sach va
duoc bao quan & 4°C cho dén khi tién hanh
phan lap vi khuan.

Thubc trur nam
propiconazole va difenoconazole) 99,5% duogc
cung cip bai cong ty Fluka (Sigma). Dung dich
stock propiconazole 100mg/mL duogc hoa tan
trong acetone, truéc khi bd sung vao moi

(hexaconazole,

truong nudi cdy dugc loc bang mang loc
Syringe 0,2um ti¢t trung (Sartorius, Buc).

MSM (mineral salt medium - hdng Coleman
Lab) 1ong va MSM - Agar duoc bd sung
hexaconazole, propiconazole va difenoconazole
(nhu ngudn carbon duy nhit) véi cac ndng do
100, 200, 300, 400 va 500mg/mL la moi truong
tuyén chon cac chung vi khuén c6 kha ning
phan hay hexaconazole, propiconazole va
difenoconazole. Mo6i truong TSA (Tryptone
Soya Agar - Merck) lam méi truong ting sinh
va gilt gibng. B6 dung dich nhudm gram (hang
Liofilchem), H20. - Merck (tht nghiém
Catalase), dia sinh hoc Oxidase - Merck (xét
nghiém Oxidase), moi truong TSI (Triple Sugar
Iron) Agar - Merck (thtr nghiém 1én men cac
loai duong, sinh H2S), méi truong Urea Agar -
Merck (thir nghiém phan ung Ureasa), thudc
thr Kovac - Merck (tht nghiém sinh Indol),
moi truong Methyl Red VVoges Proskauer (MR-
VP) - Merck (phan trng MR (methyl Red) va
phan img VP (Voges - Proskauer)), moi truong
Simmon’s Citrate Agar - Merck (phan tng
citrate), moi truong thach mau (Blood Agar) -
Merck (thtr nghiém phan ng tan mau) [9].

Céc hoa chat dung cho phén tich sic ky bao
gom: N-hexane, toluene, acetone, Na;SO4 khan,
than hoat tinh (hing Merck, Dirc); cot chiét pha
rin ENVI-florisil Supelclean (500mg/3 mL,
Sigma Aldrich, My¥); gidy loc soi thuy tinh
(47mm, ¢& 16 1,6pum, Whatman, Anh) [10].

Bang 1: Danh sach cac mau dat ding cho thi nghiém

Thoi gian s

STT K‘m%‘:f“ Dia diém L;’If‘(:lfgay dung thubc
BVTV (ndm)
1 bl Tran Anh Tong, Phuong 8, TP. PBa Lat Hoa cuc 10
2 b2 Tran Anh Téng, Phuong 8, TP. Pa Lat Khoai tay 7
3 b3 T 2, Phuong 7, TP. Pa Lat Bip cai 10
4 b4 T 2, Phuong 7, TP. Pa Lat Hanh paro 8
5 b5 Van Thanh, Phuong 5, TP. ba Lat Hoa héng 10
6 b6 Van Thanh, Phuong 5, TP. ba Lat Hoa Ly 5
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7 b7 Trinh Hoai Pirc, Phuong 11, TP. Pa Lat Hoa Ly 10
8 s Trinh Hoai Pirc, Phuong 11, TP. Pa Lat Xa lach 8
9 b9 Khu Lam Vién, Phuong 9, TP. Pa Lat Hoa clc 9
10 P10 Théai Phién, Phuong 12, TP. Pa Lat Bip cai 6

2.2. Phwong phap nghién ciru
2.2.1. Phdn ldp va tuyén chon ching vi khudn

Phén 14p va tuyén chon cic chung vi khuan
c6 kha nang sinh truong va phan huy nhom
thudc trir nam triazole bang cach cdy chuyén
nhiéu 1an cac chung vi khuan phan 1ap trén moi
truong c6 ndng do hexaconazole, propiconazole
va difenoconazole ting dan. Mau dit sau khi
tron déu, can 10g cho vao chai thuy tinh 250mL
chira 90mL dung dich nuéc mudi sinh 1y va lic
v6i toc @6 130rpm trong 1 gio, dé lang 15 phut
sau d6 chuyén ImL dung dich trén sang binh
tam giac dung tich 100mL chira 24mL MSM c6
bd sung hexaconazole, propiconazole va
difenoconazole nong do 100mg/L. Binh tam
giac trén dugc lic ngang lién tuc trén may lic
v6i toc dd 110 vong/phut, trong tdi & diéu kién
nhiét @6 phong. Khi méi truong tré nén duc thi
lai tién hanh cdy chuyén sang méi truong MSM
c6 bd sung hexaconazole, propiconazole va
difenoconazole dat 100mg/L. S6 1an ciy chuyén
duoc lap lai 5 1an cho mdi t6 hop vi khuén [6].

Sau 5 lan cdy chuyén, ImL huyén phu vi
khuan dugc pha lodng bang dung dich NaCl
9%o dén d6 pha loang 10 - 107. Sau d6 trai
100pL mau cua timg do pha loang 1én cac dia
moéi truong MSM agar ¢6 bd sung 100mg/L
hexaconazole, propiconazole va difenoconazole
va i & 30°C. Sau 3 ngay nudi cay, tuyén chon
nhiing khuén lac roi rac, khac nhau vé hinh thai
dé tao ching thuan bang phwong phap ciy ria
trén moi trudng TSA [11]. Tién hanh sang loc
ching vi khuan c6 kha ning phan hiy nhom
thudc trir ndm triazole hiéu qua bang cach ciy
chuyén nhiéu 1an cac ching phan 1ap duoc trén
MSM c6 bd sung hexaconazole, propiconazole

va difenoconazole (nhu ngudn carbon duy nhét)
v6i cac ndng do tang dan 100, 200, 300, 400 va
500mg/L [9].

2.2.2. Dinh danh khoa hoc cac chung vi khudn
co khd nang phan hiy hiéu qud hexaconazole,
propiconazole va difenoconazole

Phuwong phap sinh hoa: Sau khi xéc dinh
duoc cac chung vi khuan phan huy hiéu qua
hexaconazole, propiconazole va
difenoconazole, tién hanh nhan dién Gram va
x4c dinh hinh thai té, tinh di dong, phan tng
catalase, oxidase, thr nghiém 1én men cac loai
duong, sinh H»S, sinh Indol, Ureasa, phan ng
MR (methyl Red), phan tmng VP (Voges -
Proskauer), phan Ung citrate va hoat dong tan
mau [6, 12, 13].

Phirong phdp sinh hoc phdn tir: Tién hanh
giai trinh ty san pham vai ting moi 27F/1492R
co trinh tu nhu sau: 27F:
AGAGTTTGATCCTGGCTCAG; 1492R:
GGTTACCTTGTTACGACTT riéng biét cho
san pham bang ki thuat giai trinh ty Sanger trén
thiét bi ABI 3500 (Thermofisher). Két qua giai
trinh ty thu dugc dudi dang file .abl s€ dugc so
sanh va do tim trén ngan hang gene NCBI tai
trang web
http://blast.ncbi.nlm.nih.gov/Blast.cgi dé xéc
dinh muc do tuong dong cua cac ching vi
khuan khdo sat v6i céc trinh tu da luu trit trén
NCBI. Nhan dang & cép do loai dugc xac dinh
1a trinh ty rDNA 16S tuong dong > 99% véi
trinh ty chung nguyén mau trong ngin hang
gen; nhan dang & cip do chi dugc xac dinh 1a
trinh ty TDNA 16S tuong tu >97% vdi trinh tu
chiing nguyén mau trong ngan hang gen [6].
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2.2.3. Danh gia kha nang phan huy
hexaconazole, propiconazole va difenoconazole
ciia 2 chiing vi khudn

Chung 1mL dich nudi cay timg loai vi khuan
véi mat do 108 (CFU/ml) vao 99mL méi trudng
MSM c6 bd sung hexaconazole, propiconazole
va difenoconazole ¢ néng d6 100mg/L lam
ngudn cacbon duy nhit. Cac miu dugc nudi
cdy trong tdi va dugc thong khi bang cach lic
vé6i tbe do 110 vong/phut, & nhiét d6 30+0,2°C.
Khdo sat kha ndng phan huay hexaconazole,

Bang 2. Thanh phan méi truong cta thi nghiém

propiconazole va difenoconazole dya trén
luong  hexaconazole, propiconazole va
difenoconazole con lai sau mdi 6 ngay trong
vong 30 ngay bing phuong phap GC-ECD
(Gas Chromatography - Electron Capture
Detector) trén thiét bi GC-2020 plus theo
TCVN 11479:2016 [14]. Mbi nghiém thirc
duoc lap lai 3 1an va mau d6i chimg khong bd
sung chung vi khuan vao méi trudng nudi cy
(Bang 2).

Thanh phin mdi trudng

Nghiém (MSM + Hexaconazole (100mg/L), Mat d9 vi khuén
thire Propiconazole (100mg/L) va Difenoconazole (108 CFU/mL)
(100mg/L), nhiét @9 30£0,2°C, pH 7)
1 99mL moi truong ImL chiing vi khuan D5-2-L1
2 99mL moi truong ImL chung vi khuan D10-3-1.2
3 100mL maéi truong Khong bd sung chiing vi khuan

2.3. Xir Iy 56 ligu

Céc thi nghiém dugc bd tri hoan toan ngau
nhién, it nhat 3 1an lip lai. S6 liéu théng ké
duoc tong hop va xir 1y bang phan mém SPSS
(Version 25.0).

3. Két qua

3.1. Két qud phan ldp va tuyén chon chiing vi
khudn cé kha néng sinh trwéng va phéan hiy
nhém thuéc triv nim triazole

Tir 10 mAu dat thu thap chung toi dd phan
lap duoc 16 ching vi khuan hiéu khi (VKHK)
¢6 kha ning sir dung nhém thubc trir nam
triazole  (hexaconazole, propiconazole va
difenoconazole) 1am nguén carbon duy nhat.
Két qua phan 1ap so bd ban dau dwa trén su
khac nhau vé hinh dang, mau sic, kich thudc
khuan lac, cho thiy: cac khuén lac c6 dang hinh
tron, bo déu hodc khong déu; d6 ndi co cac
dang phang, 16i; mau sic bao gdm mau tring
duc, trang trong, trang sira, vang (Hinh 1).
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bl-1-L1

b6-3-L1

b8-2-I.1

b8-3-L1

D5-2-L2

DP6-1-L1

- Db7-1-L1 D8-1-L1

D9-1-L1 P10-3-L2

Hinh 1. Hinh thai khudn lac 16 ching VKHK phan ldp dugc trén mdi truong MSM agar. D1-1-L1, B1-2-L1: dugc phan
lap tir mau dat B1; D2-1-L1: dugc phéan 1ap tr mau dat B2; D3-1-L2: dwoc phan lap tir mau dat B3; P4-1-L2: duoc
phan lap tir mau dit B4; B5-1-L1, D5-2-L.2: dwoc phan lap tir mau dat B5; D6-1-L1, P6-2-L1, P6-3-L1: dugc phan lap
tir mau dit B6; P7-1-L1: duoc phan 1ap tir mau dit D7; D8-1-L1, P8-2-L1: dugc phan lap tir miu dat B8; P9-1-L1:
dugc phan lap tir mau dat D9; P10-3-L2: dugc phan lap tir mau dat D10.

Céac chung thuan sau khi dwoc phan lap s&
tién hanh sang loc dé tim ra chung ¢ kha ning
phan hily nhom thudc trir ndm triazole hiéu qua.
Két qua da chon ra duoc 2 ching c6 ky higu 1a
D5-2-L1 (thu dugc trén mau dat trong hoa hong
tai Van Thanh, Phuong 5, TP. ba Lat) va B10-
3-L2 (thu dugc tir mau dét trong bap cai tai
Thai Phién, Phuong 12, TP. ba Lat) c6 kha
nang sinh truong rat tot trong moi truong bod
sung 1an luot hexaconazole, propiconazole va
difenoconazole véi ndng d6 1én dén 500mg/L.

3.2. Dic tinh sinh hoc ciia 2 chiing vi khuin
D5-2-L1 va D10-3-L.2

Mot s6 dic tinh sinh hoc cia 2 ching vi
khuan D5-2-L1 va D10-3-L2 dugc md ta &
Bang 3, Hinh 2. Két qua cho théy chiung vi

khuin D5-2-L1 co dang hinh que, Gram am,
khong c6 kha nang di dong, catalase duong
tinh, oxidase &m tinh, sinh indole, 1én men cac
loai duong (glucose, sucrose, lactose) va khong
sinh khi H2S, urease duong tinh, phan tng VP
(Voges - Proskauer) duong tinh, phan ttng MR
(methyl Red) am tinh, phan tGng citrate duong
tinh va khong l1am tan mau; ching vi khuan
D10-3-L2 c6 dang hinh que, Gram am, c6 kha
ndng di dong, catalase duong tinh, oxidase
duong tinh, khong sinh indole, 1én men céc loai
duong (glucose, sucrose) khong 1én men duong
lactose va khong sinh khi HS, urease am tinh,
phan tng VP (Voges - Proskauer) &m tinh,
phan itng MR (methyl Red) am tinh, phan tng
citrate duong tinh va khong lam tan mau.

2 Tk T VLN e eny Ty
T R )
1 ’-‘ ‘q :k’; 't'.‘ t\" }"'

. VTR LY IRV L) TIY
e Baers St N REGg ¢ | o
ORI LR T ACaat R

TTar g Ia el ® sm a
bs5-2-1.2 D10-3-L.2:

Hinh 2. Hinh nhuém Gram ctia cac chung vi khuén, chup dudi kinh hién vi (X100).
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Bang 3. Mot sb dic tinh sinh hoc cua céc chung vi khuén

Dac tinh Chiing vi khuin? ‘
b5-2-L1 P10-3-L.2
Hinh dang té bao que que
Gram - -
Di dong - +
Catalase + +
Oxidase - +
Sinh indole (IND) + -
Lén men Glucose (GLU) + +
Lén men Sucrose (SAC) + +
Lén men Lactose (LAC) + -
H2S - -
Ureasa + +
Phan tmg VP (Voges - Proskauer) + -
Phan ing MR (methyl Red) - -
Phan Umg citrat + +

Phan ng tan mau

2 Dau “-” thé hién 4m tinh, dau “+” thé hién duong tinh.

3.3. Gidi ma trinh tw gen 16S rRNA va xdc
dinh ¢ mikc dg lodi ciia 2 chiing vi khudn D35-
2-L1va D10-3-1.2

Két qua so sanh trinh tu gen cta 2 chung vi
khuan véi gene twong tng trén co so dit liéu
NCBI bang BlastN cho thiy, ching D5-2-L1 ¢6
trinh tu nucleotide cia gene 16S rRNA tuong
dong 99.65% v&i trinh ty gene cua loai
Klebsiella oxytoca ching S1-2-2 (sé dang ky:

Sequences producing significant alignments

selectall 100 sequences selected

Description
v

Klebsiella oxytoca strain $1-2-2 168 ribosomal RNA gene, partial sequence

Klebsiella oxytoca strain M1-3-9 168 ribosomal RNA gene, partial sequence
Klebsiella oxytoca strain G1-2-14 16S ribosomal RNA gene, partial sequence
Klebsiella sp. SPC06 16S ribosomal RNA gene, partial sequence

Klebsiella pneumoniae strain X16 16S rihosomal RNA gene, partial sequence

Klebsiella oxytoca strain D1921 16S ribosomal RNA gene, partial sequence

Klebsiella oxytoca strain T0-19 16S ribosomal RNA gene, partial sequence

Klebsiella michiganensis strain XM5 16S ribosomal RNA gene, partial sequence

MT509939.1) va ching P10-3-L2 c6 trinh tu
nucleotide ciia gene 16S-rRNA twong dong
100% véi gene cua loai Pseudomonas
aeruginosa ching ABI8 (s6 ding ky:
MT598026.1), dong thoi két hop voi nhimng dic
tinh sinh 1y, sinh héa ciia ching vi khuan (Bang
3) nén duoc dinh danh lan luwot 1a loai
Klebsiella oxytoca va loai Pseudomonas
aeruginosa (Hinh 3-4).

Download v Select columns v Show‘ 100 v ’ (2]

GenBank Graphics Distance tree of results ~ MSA Viewer

Max Total Query E Per.

Acc. Len :
Score Score Cover value Ident > Accession
v v v v v

Scientific Name
v

Klebsiella oxytoca 2590 2590 100% 0.0 99.65% 1445 MT509939.1
Klebsiella oxytoca 2590 2590 100% 0.0 99.65% 1437 MT509912.1
Klebsiella oxytoca 2590 2590 100% 0.0 99.65% 1440 MT509881.1
Klebsiella sp. SPCO6 2500 2590 100% 0.0 99.65% 1442 KF945683.1
Klebsiella pneumoniae 2590 2590 100% 0.0 99.65% 1443 MZ389255.1
Klebsiella oxytoca 2590 2590 100% 0.0 99.65% 1433 MW990118.1

Klebsiella oxytoca 2500 2500 100% 0.0 99.65% 1424  MN330093.1

Klebsiella michigane... 2584 2584 100% 0.0 99.58% 1441 MT023382.1

Hinh 3. Két qua phan tich BLAST trong NCBI cua ching D5-2- L2
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Download ¥ Selectcolumns ¥ Show [ 100Y | @
GenBank Graphics Distance tree of results ~ MSA Viewer
ST Max Total Query E Per.  Acc
Sclentdic Name
2 K-, Score Score Cover value Ident Len  Accession
v| vl w |ty v |v

2584 2584 100% 0.0 100.00%

4 2584 100% 00 100.00%
4 2584 100% 00 100.00% 14
100.00% 1439 M

100.00% 1426

Hinh 4. Két qua phan tich BLAST trong NCBI ciia chung D10-3-L2

34. Ddanh gia khd ndng phan  huy
hexaconazole, propiconazole va difenoconazole
ciia 2 chiing vi khuin P5-2-L1 va P10-3-1.2
trong MSM Ilong

Két qua phan tich ham luong hexaconazole,
propiconazole va difenoconazole con lai trong
cac nghiém thirc sau 15 ngay nudi cdy cho thay,
ca 2 chang vi khuan déu c¢6 kha ning phan hay
hexaconazole, propiconazole va difenoconazole
va c6 khac biét thong ké so voi mau ddi ching
(Hinh 5). Cu thé 13, d6i voi hoat chat thudc trir
nam difenoconazole, sau 12 ngay nudi cdy 2
ching vi khuan D5-2-L1 va D10-3-L2 da phan
hay duoc 100% ham lugng difenoconazole bd
sung vao mdi truong nudi cdy, trong khi do
mau d6i chimg chi c6 23,44% ham lugng
difenoconazole trong moi truong bi phan huy;

ddi v&i hoat chit thube trir nAm hexaconazole
sau 15 ngay nudi cdy ching vi khuan P5-2-L1
phan huy dugc 60,06% luong
hexaconazole bd sung vao méi trudng nudi ciy,
chung vi khuan P10-3-L2 phan huy duoc
67,87% ham lugng hexaconazole bo sung vio
moi truong nudi ciy, khong phén tich thy su

ham

phan huy hexaconazole ddi véi mau dbi ching;
d6i v6i hoat chat thude trir nAm propiconazole,
sau 15 ngay nudi cay ching vi khuan D5-2-L1
phan  huy dugc 83,51% luong
propiconazole bd sung vao méi truong nudi
cdy, chung vi khuan D10-3-L2 phéan huy dugc
84,35% ham lugng propiconazole bd sung vao
moi trudng nudi cdy, khong phan tich thiy su
phan huy propiconazole d6i v6i mau ddi ching.
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Hinh 5. Panh gia kha nang phan huy cac hoat chat thudc trir ndm triazole ctia 2 ching vi khuan D5-2-L1 va D10-3-L.2
sau 15 ngay nudi cdy trong moi truong MSM + 100mg/L (hexaconazole, propiconazole va difenoconazole). B5: chung
vi khuén D5-2-L1; P10: ching vi khuin D10-3-L2; DC: ddi chimg (khong bo sung vi khuan vao méi trudng nudi cay).
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Két qua phéan tich Anova cho thdy, Sig. =
(0,03-0,04) < 5%, chung t6 c6 sy khac biét co y
nghia théng k& vé hiéu suit phan hay
hexaconazole, propiconazole va difenoconazole
ciia 2 chung vi khuan B5-2-L1, D10-3-L2 va
mau ddi ching, két qua phan tich sdu anova
mot yéu té (post-hoc One-way Anova) vé hiéu
suat phan huy hexaconazole, propiconazole va
difenoconazole giita 2 chung vi khuan 5-2-L1
va P10-3-L2 cho thay Sig. = (0,65 - 0,97) >
5%, ching t6 khong c6 su khac biét vé& hiéu
suat phan huy giita 2 chung vi khuan, tuy nhién
két qua phan tich con cho thiy c6 su khéac biét
vé hiéu sudt phan huy giira chung vi khuan
D5-2-L1 voi miu ddi chimg va D10-3-L2 voi
mAu d6i chimg, thé hién & két qua Sig. = (0,02 -
0,04) < 5%.

4. Théo luin

Viéc phan 1ap cac loai c6 kha ndng phan huy
triazole va cac dan xuit cia no 1a kha quan
trong dé xay dung chién luoc hiéu qua cho viéc
xtr 1y sinh hoc cac chit gy 6 nhiém triazole
[4]. Mot s6 loai da duoc bao cdo 1a c6 kha ning
phan huy triazole va cac din xuit ctia nd, chang
han nhu: Chung B-3 cua loai Sphingobacterium
multivorum duoc phan 1ap tir dat co thé phan
huy 85,6% ham lugng hexaconazole trong moi
truong nudi cdy & ndong do 50mg/L trong 6
ngay O nhiét do 32,5°C, pH 6,31 [15]; ching
BTKUS cua loai Lysinibacillus sp. c6 kha nang
phan hay 9,1 pg/ml difenoconazole bo sung vao
moi trudng nudi cdy sau ba ngay & 35°C [16];
chung C8-2 cua loai Sphingomonas sp. c6 kha
nang phan huy 100mg/L difenoconazole trong
MSM trong vong 24 gio [17]; ching B2 cta loai
Ensifer sp. dugc phan 1dp tir bun thu dugc tur
mot nha san xuit thudc trir sdu dd san xudt
difenoconazole trong nhiéu niam cé kha ning
phan huy 85% ham lugng difenoconazole bd
sung vao moi truong nudi cdy o ndng dod
100mg/L trong vong 24 gid, & didu kién pH 7,0
va nhiét d6 trong khoang 30-35°C [18]; chung

PS-4 cua loai Pseudomonas aeruginosa cé kha
nang phan huy 8ug/L propiconazole trong moi
truong nudi cay sau 72 gio u & 30°C va pH 7
[19]; chung BBK_9 cua loai Burkholderia sp.
c6 kha nang phan huy 8,89ug/ml propiconazole
bd sung vao madi truong nudi cdy & 30°C va pH
7,0 trong vong 4 ngay [20]. Trong nghién cuu
nay chuang t6i da phan 1ap dugc 2 chung la
chung DB5-2-L1 thudc loai Klebsiella oxytoca
va chung D10-3-L2 va thudc loai Pseudomonas
aeruginosa co kha nang phan huy dong thoi ca
3 hoat chit thudc trr ndm hexaconazole,
propiconazole va difenoconazole bo sung vao
moi truong nudi ciy ¢ ndng dd 100mg/L.

Loai Klebsiella oxytoca 1a mot loai vi khuan
séng tu do thuong dwoc phan lap tir dét, thyuc
vat, dong vat va con nguoi. Cac chung thudc
loai Klebsiella oxytoca c6 thé gay bénh cho
ngudi va dong vat, hodc c6 lgi cho cay trong.
Loai nay thuong c6 vai trd 1a chét kich thich
tang trudng thuc vat va san xuat ra mot sé hop
chat sinh hoéa co gia tri [21]. Ngoai kha ning
phan hay 3 hoat chat thudc trr nam
(hexaconazole, propiconazole va
difenoconazole) trong thi nghiém nay loai
Klebsiella oxytoca con dugc phat hién la ¢6 kha
ning phan huy nhiéu loai thudc diét ndm va
thuc diét co khac nhau nhu: epoxyconazole,
piraclostrobin,  difenoconazole,  fluazinam,
streptomycin va glyphosate [7, 22] thanh mét
dang it doc hon. Ngoai kha nang phan huy
nhiéu loai thudc bao vé thuc vat khac nhau thi
loai Klebsiella oxytoca con c6 kha nang hoa tan
photphat, ¢4 dinh nito, san xuat hormone ting
truong IAA, nén loai nay thudong duoc bd sung
vao cac ché pham phan bén sinh hoc diing trong
san xuat néng nghiép [23, 24, 25, 26, 27].

Pseudomonas la mot chi 16n véi hon mot
tram loai khac nhau. Chi Pseudomonas thudc
phan  16p gamma cia vi  khudn
proteobacteria. Vi khuan proteobacteria c6 thé
phat trién manh trong nhiéu méi truong khac
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nhau, bao gém ca h¢ sinh thai nudc ngot, trén
can va bién. Chung cling c6 mdi lién hé chit
ché voi cac dang song cao hon, va no 1a mot
trong nhimg loai vi khuan dwoc nghién ctru
nhiéu nhit [28]. Con dudng phan huy nhdém
thuéc diét nidm triazole cua Pseudomonas
aeruginosa chii yéu thong qua hoat dong cua
enzyme monooxygenase CYP P450. Cac bao
céo in vitro khac cho thiy ring monooxygenase
CYP P450 la enzyme chinh dé phan hay bat ky
hoat chdt ddc hai ndao. Do d6, Pseudomonas
aeruginosa co thé phan hity nhiéu loai thudc
diét nam triazole khac 1am ngudn thirc an va do
d6 c6 thé tUng dung Pseudomonas
aeruginosa dé lam sach dat bi 6 nhidém [19].
Chi Pseudomonas hién dién phong phu trong
sinh quyén va thuong duoc biét dén véi cac dic
tinh thuc ddy ting truong thuc vat ndi bat cia
chung, chang han nhu san xut ra cac enzyme
va chat chuyén hoa, hoa tan cic chit dinh
dudng trong dat, tong hop axit indole acetic
(IAA) va san xuat siderophore, nhiéu loai
Pseudomonas sp. trong dét hoat dong nhu mot
tac nhan kiém soat sinh hoc va tao ra stc dé
khang chdng lai bénh tat cho ciy trong [28].
Pseudomonas aeruginosa 1a vi khuin dugc
thuong mai dau tién trong viéc tng dung dé san
xuat phan bén vi sinh gitip tao ra sirc dé khang
dé chéng lai cac bénh sinh ra tir dat, gitp ting
sinh khi 14 va duong kinh than trén cdy trong
[13, 29]. Difenoconazole c6 phd tic dung rong
tuy nhién mirc d6 nguy hai cao nhét trong nhoém
thudc triazole do c6 doc dbi véi cac dong vat,
thuc vat thuy sinh va cac loai con trung bt
moi. Pidu nay gdy anh huong dén hé sinh thai.
Pic biét 1a van dé can béng sinh hoc cua vung
dat chira ton du nhiéu. Thoi gian ban rd (DT50)
cua difenoconazole 1a 50 - 150 ngay, do d6 du
lwong ctia nd b thé ton tai dén vu sau, nguy co
du luong kép & mua vu tiép theo 1a rat 16n. Tuy
nhién, theo két qua nghién ctru ciia chiing toi,
lwong Difenoconazole bd sung vao mdi trudng
nudi cdy MSM di dugc phan hiy hoan toan

100% sau 12 ngay, didu nay cho thiy vai tro
sinh thai quan trong cua 2 chung vi khuan da
phan 1ap trén (D5-2-L1 va B10-3-L2).

5. Két luan

Trong nghién ctu nay, chung t6i da phan
lap, tuyén chon va dinh danh dwoc 2 chang vi
khuan S1-2-2 thudc loai Klebsiella oxytoca va
chung AB18 thudéc loai Pseudomonas
aeruginosa tir dat trong hoa mau trén dia ban
thanh ph6 Pa Lat. Hai ching niy c6 kha ning
phan hay trén 60% ham lugng hexaconazole,
propiconazole va dén 100% ham lugng
difenoconazole bo sung vao méi truong nudi
cay (MSM) & néng do 100mg/L, trong 15 ngay
& diéu kién hiéu khi, nhiét do 30 + 0,2°C, pH
7,0. Ngoai ra, 2 ching nay khong biéu hién bat
ky hoat dong tan huyét nao trong méi truong
thach mau, cho thay ching khong c6 kha ning
gay bénh cho nguoi. Hon nira, ngoai kha nang
phan huy thuéc bao vé thuc vat thi voi kha
nang thac day ting truong thyc vat, kiém soat
sinh hoc va tao ra stc dé khang chdng lai bénh
tat cho cdy trong, 2 ching vi khuan D5-2-L1
thuéc loai Klebsiella oxytoca va D10-3-L2
thuoc loai Pseudomonas aeruginosacod thé
dong mot vai tro nhu tmg cur vién sinh hoc quan
trong dé lam sach cac ving dat bi 6 nhiém bai
hoéa chét thudc bao vé thuc vat.

Loi cam on: "Cong trinh dugc sy hd trg vé
kinh phi tir dé tai co s Vién Nghién ctru Hat
nhan. Mi s6 CS/22/01-01"
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