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ABSTRACT

The study was carried out on the basis of isolating and selecting of high activity
bacteria strains for degrading carbosulfan from 3 rice crop soils in Hau Giang province.
Investigating the ability of bacterial isolates to grow on the minimal mineral medium
(MM) supplemented with carbosulfan concentration gradually increasing from 30
mg.L ™ to 60 mg.L* based on colony count method. Quantification of carbosulfan residues
in liquid medium was done by mass chromatography technique. The research results
showed that a total of 31 bacterial strains were isolated from rice-growing soils in Hau
Giang province. Most of bacterial strains were short rods, negative Gram and move
slowly. Sixteen bacterial strains could grow well in liquid MM supplemented with 20
mg.L* carbosulfan. Among them, 8, 6, 7 and 6 bacterial strains showed their well-growing
in liquid culture media supplemented with 30, 40, 50, and 60 mg.L** carbosulfa after
seventy-two hours of incubation, respectively. In particular, two bacterial strains
designated as NBO2 and NBO4 could grow well in the liquid culture media containing 60
mg.L*carbosulfan. They were identified as Stenotrophomonas panacihumi and
Acinetobacter calcoaceticus, respectively. These two strains, in turn, degraded 82.3% and
75.0% of innitial concentration of carbosulfan in the liquid MSM after 7 incubation days
under the laboratory conditions, respectively, with an initial concentration of 60 mg.L*
carbosulfan.

TOM TAT

Nghién citu dugc thuc hign trén cdc mdu ddt liia chuyén canh 3 vy 6 tinh Hau Giang nham
muc tiéu phén Idp va tuyén chon mét s6 dong vi khudn 6 kha ndng phan huy hoat chat
carbosulfan. Khdo sat kha nang tdng truong cua vi khudn trén méi truong khodng t6i
thiéu b6 sung carbosulfan nong dé ting dan tir 30 mg. L™ dén 60 mg. L dyea trén phirong
phdp dém sdng Dinh luong dur lwong carbosulfan trong dich nudi vi khudn bang ky thudt
sdc ky khoi pho. Két qud cho thdy tong cgng 31 dong vi khudn dé dieoc phan ldp. Da 56
cac dong phdn ldp c6 hinh dang que ngan, Gram dm va di chuyen cham. Tong cong 31
dong vi khudn phdt trién tot trong moi trong khodng 16i thiéu long b6 sung 20 mg.L 1
carbosulfan. Ti rong ds, 8, 6, 7 va 6 dong phat trién tot frong moi truong long b6 sung lan
lwot 30, 40, 50 va 60 mg.L” carbosulfan sau 72 gio nudi cay. Trong do, hai dong vi j khudn
ky hiéu NB02 va NBO4 phdt trién mdt sé 10t trong méi treong long chira 60 mg.L*
carbosulfan dwoc nhdn dién lan lwot Id lodi vi khudn Stenotrophomonas panacihumi va
Acinetobacter calcoaceticus. Hai dong vi khudn ndy lan heot phdn hup 82,3% va 75,0%
carbosulfan trong méi triong khodng t6i thiéu long sau 7 ngdy nudi cdy & diéu kién phong
thi nghiém voi nong dé ban dau I 60 mg.LL,

Trich dan: Dwong Gia Linh va Nguyén Hitu Hi¢p, 2020. Phan 1ap va tuyén chon cac dong vi khuan c6 kha
nang phan huy hoat chat carbosulfan tir dat trong ltia chuyén canh ¢ tinh Hau Giang. Tap chi Khoa
hoc Truong Pai hoc Can Tho. 56(6B): 119-127.
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1 GIOI THIEU

Viéc sir dung thudc bao vé thyc vat (BVTV) mic
du mang lai nhiéu lgi ich trong viéc bao vé cay tréng
khoi sy x4m hai ctia con trung va bénh hai nham duy
tri nang suat, nhung viéc st dung qua muc thudc
BVTV c6 thé dan dén viéc mat can bang hé vi sinh
vat dat, gay 6 nhiém moi truong va gay hai cho sic
khoe con nguoi (Kalia and Gosal, 2011; Koéhler and
Triebskorn, 2013). Cac nghién citu cho thiy trong
dat canh tic nong nghiép, thudc BVTV 1a mét trong
nhitng ngudn 6 nhiém 16n trong téng doc chat hién
dién trong dat. Tuy nhién, nhiéu nong dan van chua
nhan thic dugc tac hai cua viéc sir dung lam dung
cac hod chat doc hai trong canh tac, dic biét 1a thudc
BVTV (Boada et al., 2016).

Thudc trir sdu carbamate da duoc sir dung rong
rii ¢ ving Pong Bang Ciru Long (PBSCL) va hoat
chat carbosulfan 1a mét trong nhitng hoat chit thuéc
trir sau thudc nhom carbamate dugc sir dung phd
bién nhét & khu vuc nay. Mot trong nhitng san pham
thuong mai trén thi truong dugc sir dung phé bién
dé phong tri sau hai cdy trong chira hoat chét
carbosulfan & khu viuc PBSCL la thudc trir sau
Sulfaron déy 1a hoat chat gay doc cép tinh cao bang
cach irc ché acetylcholinesterase. Carbosulfan c6 thé
gay doc qua dudng uong, tlep xuc qua da, co thé gay
thiét hai cho cac co quan nhat dinh néu tiép xac véi
hoa chét trong mot thoi gian dai. Ngo déc
carbosulfan co thé gay kho chiu, yéu co, chong mit,
d6 md hoi, dau dau, chay nuéc bot, budn nén, dau
bung va tiéu chay. Ngoai ra, hoat chit nay con co
thé gay wc ché hé than kinh trung wong va phi phoi.
Sy hién dién cua carbofuran trong mach nuéc ngam
c6 thé gay doc cho ngudi va cac sinh vat thuy sinh
(Tomlin, 1995).

Phan tmg quan phén ciia hoat chat nay chi yéu
trong dung dich nudc, thoi gian ban huy dao dong
trong khoang tir 1 — 4 ngay & pH 7. Trong diéu kién
thuc té ddng rudng, carbosulfan dugc chuyén hoa
dau tién thanh carbofuran, sau do dén 3-hydroxy-
carbofuran va cudi cung 14 3-ketocarbofuran thong
qua con duong ddng hoa (Tomlin, 1995). Pay la
truong hop dac biét khac so vai cac hoat chat khac
vi tir mot hoat chét thudc trir sau c6 hoat tinh it doc
(carbosulfan, DL50 250 mg.kg? cho chudt) duoc
chuyén héa thanh dang hoat chat c6 doc tinh cao hon
(carbofuran, DL50 8 mg.kg™? cho chuot) sau khi
duoc phun vao torng dat (Tomlin, 1995). Do dé,
viéc & nhiém hoat chét thudc trir sau carbosulfan
trong dét dwoc dic biét quan tam. Nghién ctru trudc
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day ciing cho thay vi khuin dét c6 vai tro quan trong
trong phan hiy hoat chét carbosulfan trong dat hiéu
qua. Trong do6, vi khuén c6 ky hiéu CISH C-1 duoc
phan 1ap tir dat trong cdy xoai c6 kha nang phan giai
91% carbosulfan c¢6 néng do ban dau 1a 2% sau 28
ngdy nudi cdy trong moi truong khoang tdi thiéu
(Neelima and Bhattacherjee, 2018). Sharif and
Mollick (2013) da phan 1ap mét chang vi khuan
Pseudomonas sp. tir dat canh tac néng nghiép c6 kha
ning lam giam ham lugng carbosulfan trong dat.

Mbi doc chat hitu co trong dat déu dugc mot
nhom vi sinh vat twong (mg phan giai toan bg hay
mot phan. Thong qua qué trinh tién hoa, con duong
phan hiy cac hop chat hitu co cua vi sinh vat ngay
cang hoan thién. Viéc ap dung phun lién tyc c6 tinh
I3p lai hoat chét carbosulfan c6 thé kich thich su phat
trién cua nhom vi sinh vat phan hay hoat chat thudc
trir sdu nay (Sahoo et al., 1998). Nghién clru va ung
dung vi sinh vat trong phan huy cac hoat chét thudc
BVTV doc hai dang thu hut dwoc nhiéu quan tam va
1a huéng di rat phit hop vi tinh hiéu qua va tiét kiém
chi phi trong xtr Iy. Tuy nhién, nghién ctu vé phan
lap va tuyén chon vi khuan phan huy hoat chat
carbosulfan tir dat canh tac la & Viét Nam, dic bié
1a  PBSCL con rat han ché. Do do, nghién ciru nay
duoc thyc hién nham muc tiéu phan lap va tuyén
chon cac dong vi khuan tir dét canh tac lta 3 vu &
tinh Hau Giang c6 kha ning phan huy hoat chat dé
hudng dén viéc xir 1y dét rudng lua nhidm doc voi
hoat chét nay.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vatligu

* Mau dat: Téng cong 21 mau dat mat tir cac
rudng canh tac laa trén 10 nam co sir dung thudc trir
sau chira hoat chét carbosulfan tai 4 khu vuc & tinh
Hau Giang gom: thanh phd Vi Thanh, huyén Vi
Thuy, huyén Phung Hiép va thi xa Nga Bay duoc
thu thap. Tai mdi vi tri thu miu tién hanh chon 1
rudng lua va dat rudng laa duoc thu ¢ 3 vi tri khac
nhau. Trong luong dat tai mdi vi tri thu mau 1a 100
g dat 4m véi do sau 0-10 cm. Mau dit dugc thu vao
thoi diém cudi vu va chuén bi thu hoach laa. Mau
dat dugc bao quan trong cac thi nilon v trung va
mang vé phong thi nghiém cho dén khi tién hanh
phan 1ap vi khuan.

* Hogt chat thudc trir sdu carbosulfan: Thubc
trir sau sulfaron (chira hoat chat carbosulfan ndng do
200 g/L) cta cong ty trach nhiém hiru han Hoa nong
Lua Vang.
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2.2 Phuwong phap nghién ciu

2.2.1 Phan Igp Vi khudn c6 khd ning phan hiy
hogt chat carbosulfan trong méi truong MM long
bé sung carbosulfan

Tién hanh can 10 g dt cia mdi mau dt thu duoc
cho vao binh tam gidc 250 mL chua 90 mL méi
truong MM da khir tring bd sung carbosulfan vai
nong d6 20 mg.L-1. Thanh phan méi trirdmg MM :
4 g/L NaHPO,; 2 g/L KHPOs 0,8 g¢/L
MgSO4.7H20, 0,8 g/L (NH4)2804, 1 mL/L dung
dich vi lugng (Al(OH)s, SnCl,.2H;0, KIl, LiCl,
MnSO4.H20, H3BO3, ZnSO4.7H20, COC|2.6H20 s
NiS04.6H,0, BaCly, (NH4)sM0O70,4.4H,0). Miu
nudi cdy dugc dua 1én may mic voi toe do lic 120
vong/phut trong 7 ngay ¢ 30°C. Sau 7 ngay nudi cay,
tién hanh hit 1 mL dung dich moi truong nudi cay
chtra vi sinh vat trong binh tam giac dé pha lodng
thanh cac day ndng do: 102, 102,103 va 104 Hat 50
pL dung dich miu timg ndng do pha loang trii sang
dia peptri chira moéi trudong MM dic ¢6 bd sung
carbosulfan 20 mg.L-. Cac dia peptri chira mau
dugc 1 6 30°C trong 96 gid dé vi khuén sinh truéng
va phat trién tét. Chon nhitng khuan lac vi khuan roi,
khac biét nhau vé mit hinh thai dé tich rong sang
céc dia petri chita méi truong MM dic c6 bo sung
carbosulfan 20 mg.L-! méi cho t¢i khi quan sat dudi
kinh hién vi cho dén khi chi c6 mot dang té bao vi
khuan trong thi truong cia lam kinh (Cao Ngoc
Diép va Nguyén Hitu Hiép, 2002).

2.2.2 Quan sdt dic diém hinh thai khudn lac,
té bao va nhuém Gram cdc dong vi khudn phan 1gp

Quan sat va mo ta dic diém hinh thai khuan lac
cuia cac dong vi khuan phan lap dugc thuc hién trén
moi truong MM dic c6 bo sung carbosulfan nong
d6 20 mg.L-* ¢ nhiét do 30°C sau 5 ngay nudi cay
dia vao chi tiéu vé&: mau sic, hinh dang, do nbi va
dang bia khuan lac bang mét thuong. Sau do, tién
hanh quan sat hinh thai té bao cua cac dong vi khuan
phan 1ap bang phuong phap giot ép dudi kinh hién
vi quang hoc d6 phong dai 1.000 lan (Cao Ngoc
Piép va Nguyén Hitu Hiép, 2002). Cach thyc hién
nhu sau: tién hanh nhé 20 pl nudc cat vo tring 1én
kinh mang vat (lam), dung kim cay lay mot it khuan
lac trai déu l1én giot nudc trén kinh, ha nhe nhang
kinh day vat (lamel) va nho 1 giot dau 1én lamel va
quan sat mau vat dudi kinh hién vi quang hoc & do
phéng dai 1.000 ldn dé xac dinh mot sb dic tinh nhu
hinh dang, kich thudc va sy chuyén dong cua vi
khuan. Nhuom Gram cic dong vi khuin phan 1ap
bang Crystal violet trong 2 phut, rira lai bang nudc
cit va ngdm trong dung dich Lugol trong 1 phut, rira
lai bang con 70%, nhugm trong Safranin trong 1
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phut va quan st mau trén kinh hién vi quang hoc &
d6 phong dai 1.000 lan.

2.2.3 Khdo sdt kha nang tang truong Cua cac
dong vi khudn trong méi truong nuoi cay long bé
sung carbosulfan ¢ cdc nong dé khdc nhau

* Chudn bi nguon vi khuan: Céac dong vi khuan
phan 1ap dugc nuobi tang sinh trong méi treong dinh
dudng LB trong 24 gi¢. Thanh phan moéi truong LB
gém (g.Lh): 10 g/L Tryptone, 5 g/L Yeast extract va
10 g/L NaCl. Hat 1 mL dich nudi vi khuan cho vao
ong ly tdm 2 mL tiét tring, ly tdm lanh ¢ 8.000
vong/phut trong 10 phut, loai bo phan dich trong ¢
bén trén dé thu sinh khdi vi khuan nam phia dudi
day. Cho 2 mL nudc cét vo trung vao Eppendorf
chira sinh khéi vi khuan, vortex déu mau va day la
nguon vi khuan dé b tri thi nghiém.

* Bo tri thi nghiém: Hut lan lwot 1 mL dich
huyén phu vi khuan da duoc chuan bi & trén cho vao
dng nghiém 20 mL chta 9 mL méi truong MM
khong chira carbosulfan va éng nghiém 20 mL chira
9 mL méi truong MM bo sung carbosulfan & nong
d6 20 mg.L™ ¢ nhiét d6 30°C trén may lic véi toe
d6 120 vong/phut trong 72 gio. M&i dong vi khuan
thur nghiém duoc thuc hién voi 6 lap lai trong tng
v6i 3 ong nghiém cho mdi truong co bd sung
carbosulfan va 3 6ng nghiém cho méi truong khong
bé sung carbosulfan. Thi nghiém dugc kéo dai trong
72 gid. Dya vao kha ning ting truong cua vi khuan
6 modi truong nudi cdy MM long bd sung
carbosulfan 20 mg.L™, tién hanh chon ra cac dong
vi khuan c6 kha ning tang truong tét & ndng do nay
dé thuc hién thi nghiém tuong tu nhung bd sung
carbosulfan & ndng d6 cao hon gom 30, 40, 50 va 60
mg.L . Chi tiéu theo ddi: mat so vi khuan trong moi
truong nubi cay long ¢ thoi diém 0 gio va 72 gio
nuoi ciy duoc thuc hién bing phuong phap dém
Song trén moi truong MM dic bo sung carbosulfan
& nong do twong tng véi moi trudng nudi cdy long
(Cao Ngoc Diép va Nguyén Hitu Hiép, 2002). Kha
ning ting trudng cua vi khuan duoc xac dinh biang
cach 1dy mat s6 vi khuan téng & thoi diém 0 gio trir
cho mat sé vi khuan tong & thoi diém 72 gio. Sau
d6, dwa vao mat s6 vi khuan chénh léch gita 0 va 72
gio nudi cdy dé danh gi4 va so sanh kha niang phat
trlen cua ting dong vi khuén trong méi trudng nudi
Cay chira cac nong do carbosulfan khac nhau dé
tuyén chon hai dong vi khuan c6 kha ning ting
truong tét nhat dé thuc hién thi nghiém twong tu
trong moi truong nudi cdy MM long nhung bé sung
carbosulfan ¢ nong d6 60 mg.L*. Thi nghiém duogc
thuc hién trong 7 ngay va mat s6 vi khuan duoc xac
dinh & cac thoi diém 0, 1, 2, 3, 4, 5, 6 va 7 ngdy sau
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khi nuéi cay bang phuong phap dém séng. Ngoai ra,
dich nu6i vi khuan sau 7 ngay thi nghiém duoc tién
hanh loc qua gidy loc Whatman loai 1, kich thuéc
11 micron dé loai bo sinh khéi vi khuén, thu liy dich
khong chira té bao vi khuan va goi mau dé xac dinh
lugng ham lugng carbosulfan con lai trong moi
truong nudi cdy 16ng bang phuong phéap sic ky ghép
khi phé trén may GC/MS béi Chi nhanh Can Tho
— Trung tdm Dich vy Phan tich Thi nghiém
Tp.HCM. Mau phan tich trén hé thong sic ky khi
ph6 GCMS: Cot TG-5Ms  Capillary
(30mx0.25mmx0.25pum); khi mang Helium (He),
Véi chuong trinh nhiét: 50°C gitt 1 phut, ting 1én
180°C giir 1 phut (30°C/phut), tang 1én 280°C giir 10
phiit (15°C/phit). Téc d6 bom mau 1pL/5 phit, thoi
gian luu mau 13,64 phit.
2.2.4 Nhdn dién vi khuan bang ky thugt sinh

hoc phdn tir

Dua vao két qua khao sat dinh tinh kha ning
phan hay hoat chit carbosulfan cua cac dong vi
khuan trong méi treong nudi cdy MM long & muc
2.2.3, tién hanh chon hai dong vi khuan thé hién kha
ning phan huy carbosulfan tot nhat dé giai trinh tu
gen 16S rRNA. Trich DNA theo quy trinh cua
Rogers and Bendich (1988). Khuéch dai ving 16S
rRNA bang ky thuat PCR,sir dung doan moi 16S
rRNA (Lane, 1991) duoc thiét ké vai trinh ty sau:

1492R 5’-TACGGTTACCTTGTTACGACT-3’

27F 5°-AGAGTTTGATCCTGGCTC-3".

Céc san pham DNA sau khi da duoc khuéch dai
bang phan tng PCR luu trit ¢ 4°C va s& dugc phan
tich bang dién di trén gel agarose 1,5%. Guri mau
giai trinh tu gen 16S rRNA dugc khuéch dai, so sanh
két qua giai trinh tur Vi dir liéu trén ngan hang gene
NCBI thé gisi két hop dic diém té bao dé nhan dién
vi khuan.
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2.2.5 X Iy thong ké

S ligu thu thap dugc sau mdi thi nghiém duoc
téng hop bang chuong trinh Microsoft excel 2016
va dugc phan tich théng ké bang chwong trinh
Minitab 18.1 theo m6 hinh one-way ANOVA. So
sanh trung binh su khac biét theo kiém dinh Fisher
véi do tin cay 95%.

3 KET QUA VA THAO LUAN

3.1 Kétqua phan I4p vi khuan tir dit rugng
Iua c6 kha nang phan hiy hoat chat carbosulfan

Qua céc giai doan phan 14p vi khuan tir 21 mau
dat trong laa 3 vu ¢ tinh Hau Giang trong méi trudng
MM bd sung 20 mg.L! carbosulfan di phéan 1ap
dugc 31 dong vi khuan. Trong do, cic mau dat thu
tir cac rudng & khu vyc thanh phé Vi Thanh, huyén
Vi Thuy, huyén Phung Hiép va thi xa Nga Bay co
lan Iugt 11 dong (chiém 35,5%), 8 dong (chiém
25,8%), 7 dong (chiém 22,6%) va 5 (chiém 15,6%)
dong vi khuén dwoc phan lap, cac dong vi khuin
phéan 1ap nay c6 dac tinh chung 1a sinh truong va
phat trién dwoc trong moéi truong MM léng chira
carbosulfan ndng d6 20 mg.L™! sau 48-96 gio nubi
cy.

3.2 Pic tinh hinh thai khuin lac va té bao
cic dong vi khuin phén 1ap

Céc dong vi khuan phén 1ap c6 kha niang phan
hity hoat chat carbosulfan da s6 co tbc do phat trién
vé sinh khdi va kich thudc khuan lac cham, khuan
lac quan sat 3 chi sau 3-5 ngay u ¢ nhiét d 30°C
(Hinh 1). Pa s6 khuan lac ciia 31 dong vi khuan
phan 1ap tir dét trong Ita 3 vu c6 cac dic diém nhu
sau: hinh tron hodc khong déu, tring trong, bia
nguyén, dé n6i mo va c6 kich thudc trung binh (1 <x
< 5mm).

Hinh 1: Hai dang khuin lac dién hinh phat trién trén méi trlro’ng MM bé sung carbosulfan trong tong
s6 cac dong vi khuin phéan lap

A: Dong vi khudn NB3: khudn lac khéng déu, tring trong, d néi lai va nguyén; B: Dong vi khudn VT08: khudn lac

dang tron, vang duc, dé néi mé va nguyén
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Ké'g qua quan Sét‘vé hinh thai té bao cua cac dong
vi khuén phan 1ap bang kinh hién vi quang hoc ¢ d6
phong dai 1000 ChO thay da sd hinh tha1 té bao cua
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31 dong vi khuan phan 1ap tir dét trong lta 3 vu c6
cac ddc diém nhu sau: dang hinh que ngan, Gram
am va chuyén dong cham (Hinh 2).

-

‘.-'

Hinh 2: H1nh thai té bao dién hinh ciia cic dong vi khuén phan 1ap (hinh chup & d phéng dai
1.000 lan)

A: Dong vi khudn PHOI: que dai va Gram dm; B: Dong vi khudn VT08: que dai va Gram dwong

3.3 Kha niing ting truong vé mat sé caa 31
dong vi khuan phan 1ap trong méi truong nudi
cay léng ¢6 bo sung 20 mg.L*carbosulfan

Bang 1: Mat s6 vi khuin ting 1én cta 16 trong
téng s6 31 dong vi khuin phén lap dwoc
thir nghiém sau 72 gio' nudi ciy trong
mdi trwong MM léng bd sung
carbosulfan nong d9 20 mg.L*

STT Dong vi Mat s6 vi khuin ting 1én
khuan (log CFU/mL)

1 NBO05 4,022+ 0,26
2 NBO3 1,442+ 0,16
3  NBO1 1,27+ 0,04
4  NBO4 0,93%+ 0,06
5 VT11 0,71%+ 0,11
6 VTO03 0,66%+ 0,05
7  PHO04 0,58%f+ 0,12
8 VT08 0,57%+ 0,06
9 VT09 0,56%f9+ 0,21
10 PHO1 0,49¢fa+ 0,07
11 VTO07 0,40¢f9h + 0,09
12 VTUO02 0,25+ 0,09
13 VTO01 0,199+ 0,12
14 NBO02 0,18"+ 0,10
15 VTUO03 0,16"+ 0,08
16  VTUO8 0,10+ 0,04
CV (%) 28,02

*Ghi chii: Mt sé Vi khudn tang lén sau 72 gic nudi cdy;
Cac gia tri trung binh co chit theo sau trong cung mot
cot giong nhau thi khac biét khéng c6 y nghia thong ké
theo kiém dinh Fisher véi dg tin cdy 95%

Ké’g qua khao sat vé mat sb tang 1én cua 31 dong
vi khuan phén 1ap sau 72 gi¢ trong moi trudng nudi

cdy long bd sung 20 mg.L! carbosulfan dugc trinh
bay trong Bang 1. Két qua cho thay 16 trong tong s6
31 dong vi khuan phan lap c6 mat s6 ting 1én sau 72
gio nudi cdy va chiém 51,6% tong cac dong thir
nghiém. Ching t6 vi khuan c6 thé da sir dung hoat
chat carbosulfan nhu ngudn carbon dé sinh truong
va phat trién. Con lai 15 dong trong tong s6 31 dong
vi khuin c6 mat sb giam sau 72 gio nuodi cdy va
chiém ty 1¢ 48,4% cac dong thir nghiém. Két qua nay
¢6 thé 1a do cac dong vi khuén nay khong c6 kha
nang chdng chiu, hay néi cach khac, cac dong vi
khuan nay khong thé ding carbon tir hoat chat
carbosulfan dé 1am ngudn ning lwong dé nhan mat
s6 1én trong modi trudng nudi cay long MM co bd
sung 20 mg.LY, nén ching khong thé sinh truong
va phat trién t6t. Do d6, 16 dong vi khuan thé hién
su ting mat s6 sau 72 gio nudi cay nay dugc chon
dé tiép tuc khao sat kha ning ting mat s6 trong moi
truong nudi cdy long c6 ndng do carbosulfan ting
cao hon.

3.4 Kha ning ting trwéng vé mat sb cia 16
dong vi khuin tuyén chon trong méi truong
MM léng c6 bd sung carbosulfan & néng dé 30
mg.L?

Két qua khao sat vé mat s tang 1én cuia 16 dong
vi khuan tuyén chon sau 72 gio trong méi trudng
nudi ciy long bé sung 30 mg.L! carbosulfan duoc
trinh bay trong Bang 2. Két qua cho thiy co 8 trong
t6ng s6 16 dong vi khuan thir nghiém (chiém 50%)
c6 mat sb ting sau 72 gio nudi cdy trong moi trudng
MM long chira carbosulfan véi nong do 30 mg.L™.
Trong sb cac dong vi khuan phat trién tét vé mat s6
& nong d6 nay, dong vi khuan ky hiéu NB03 c¢6 mat
s6 dat 4,34 log CFU/mL 1a dong vi khuan c6 kha
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nang sinh truéng va phat trién tt nhit trong diéu
kién moi truong nay. Ké tiép 1a cac dong VTUO02,
NBO5, VTO1 va NB02 c6 mat sb lan luot dat 3,54
log CFU/mL, 3,41 log CFU/mL, 2,67 log CFU/mL
va 2,46 log CFU/mL. Hai dong vi khuan ky hiéu
NB04 va VT03 c6 mat s6 vi khuan dat lan luot 0,17
log CFU/mL) va 0,05 log CFU/mL sau 72 gi¢ nudi
Cay két qua nay cho thay hai dong vi khuan nay phat
trién kém trong modi truong nudi cay long chua
carbosulfan véi nong d6 30 mg.L"! va duoc thé hién
qua mat s6 vi khuan tang 1én thap nhat.

Bang 2: Mat s vi khuin ting 1én ciia 8 trong téng
s6 16 dong vi khuin tuyén chon sau 72
gio' nudi cay trong mai truong MM léng
bd sung carbosulfan nong d9 30 mg.L™*

STT Dong vi Mat s vi khuén ting
khuan 1én (log CFU/mL)

1 NBO03 4,342+ 0,39
2 VTUO02 3,54+ 0,02
3 NBO05 3,41+ 0,14
4 VT01 2,67°£0,18
5 NBO02 2,46°+ 0,20
6 VT08 1,149+ 0,32
7 NB04 0,17¢+0,12
8 VT03 0,05%+ 0,08
CV (%) 34,52

*Ghi chii: Mt sé Vi khudn ting Ién sau 72 gic nudi cdy;
Cdc gia tri trung binh co chir theo sau trong cung mgt
cot gidng nhau thi khdc biét khong cé ¥ nghia thong ké
theo kiém dinh Fisher véi dg tin cdy 95%

3.5 Kha niing ting truéng vé mat sé caa 16
dong vi khuin tuyén chon trong méi truong
MM léng c6 bd sung carbosulfan & nong dé 40
mg.L?

Két qua khao sat vé mat sb tang 1én caa 16 dong
vi khuan tuyén chon sau 72 gio trong méi trudng
nudi ciy long b sung 40 mg.L! carbosulfan dugc
trinh bay trong Bang 3. Két qua cho thay co 6 trong
t6ng s6 16 dong vi khuan thir nghiém (chiém 37,5%)
c6 mat s6 vi khuan ting 1én sau 72 gio nudi & trong
moi truong MM nudi cdy long chua carbosulfan
nong d6 40 mg.L™. Hau hét cac dong vi khuan thur
nghiém ¢ sirc sinh trudng va phat trién kém & nong
d6 nay, chi duy nhat dong NBO3 1a dong vi khuin
c6 mat sb tang cao (3,41 log CFU/mL) va khéc biét
¢6 y nghia thong ké khi so sanh véi cac dong vi
khuan khac. Chung t6 dong NBO3 c6 kha ning thich
nghi, sinh truéng va phat trién tot nhat trong diéu
Kién moi trudng nudi cdy nay. Ké tiép, ba dong vi
khuan ky hidu PHO4, NBO1 va NB02 c6 mat s Vi
khuan tang 1én lan luot dat 0,89 log CFU/mL, 0,88
log CFU/mL va 0,85 log CFU/mL. Hai dong vi
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khuan ky hiéu VTO1 va NBO5 c6 méat sb vi khuin
tang 1én thap phét va 1an luot dat 0,34 log CFU/mL
va 0,18 log CFU/mL trong moéi truong chua
carbosulfan nong d6 40 mg.L™.

Bing 3: Mat sé vi khuén ting 1én cia 6 trong téng
s6 16 dong vi khuin tuyén chon sau 72
gio’ nudi cdy trong méi treong MM léng
bd sung carbosulfan néng dd 40 mg.L*

STT Dong vi Mat s6 vi khuén ting
khuan 1én (log CFU/mL)

1 NBO3 3,413+ 0,12

2 PHO4 0,89°+ 0,14

3 NBO1 0,88+ 0,07
4 NB02 0,85+ 0,20

5 VTO01 0,34+ 0,15

6 NBO05 0,18+ 0,12
CV (%) 27,30

*Ghi chii: Mdt sé vi khudn tang lén sau 72 gic nudi cdy;
Cdc gia tri trung binh co chir theo sau trong cung mot
ot gidng nhau thi khac biét khong c6 y nghia thong ké
theo kiém dinh Fisher véi dg tin cdy 95%

3.6 Kha ning tang truong vé mat sb ciia 16
dong vi khuin tuyen chon trong mdi trudng
MM léng cé bd sung carbosulfan & ndng dé 50
mg.L?

Bang 4: Mat sé vi khuén ting 1én cia 7 trong téng
s6 16 dong vi khuin tuyén chon sau 72
gio' nudi cdy trong méi truong MM léng
bd sung carbosulfan néng d9 50 mg.L*

STT Dong vi Mat s6 vi khuan ting 1én
khuan (log CFU/mL)

1 NBO4 4,100+ 0,16
2  NBO02 2,72+ 0,04
3 NBO3 1,75+ 0,07
4  PHO4 0,949+ 0,10
5 NBO1 0,60+ 0,13
6 VTO01 0,55%+ 0,11
7 NBO05 0,41°+ 0,09
CV (%) 11,55

*Ghi chii: Mdt sé vi khudn tang lén sau 72 gic nudi cdy;
Cac gia tri trung binh co chit theo sau trong cung mot
cot ging nhau thi khac biét khong c6 y nghia thong ké
theo kiém dinh Fisher voi dg tin cdy 95%

Két qua khao sat vé mat sb tang 1én cua 16 dong

vi khuan tuyén chon sau 72 gio trong méi trudng
nudi ciy long bo sung 50 mg.L! carbosulfan dugc
trinh bay trong Bang 4. Két qua cho thay co 7 trong
tong s616 dong vi khudn tuyén chon (chiém
42,75%) c6 mét s6 vi khuén ting 1én sau 72 gio nudi
ciy O trong moi truong MM nudi cdy long chua
carbosulfan ndng d6 50 mg.LL. Trong d6, dong vi
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khuan ky hiéu NB04 c6 mat s6 vi khuan ting 1én 1a
4,10 log CFU/mL, thé hién kha ning sinh truong va
phat trién mat s6 t6t nhét trong diéu kién méi trudng
nudi cdy nay. Ké tiép, cac dong vi khuan ky hiéu
NB02, NB03 va PH04 c¢6 mat s6 vi khuan ting 1én
lan luot dat 2,72 log CFU/mL, 1,75 log CFU/mL va
0,94 log CFU/mL. Thém vao do, ba dong vi khuan
ky hiéu NBO1, VTO1 va NBO5 c6 mat s6 vi khuan
tang 1én thap nhit va dat lan lugt 0,60 log CFU/mL,
0,55 log CFU/mL va 0,41 log CFU/mL, thé hién kha
nang phat trién kém trong moi trudng nudi cay long
chua carbosulfan & nong d6 50 mg.L™.

3.7 Kha niing ting truong vé mat sé caa 16
dong vi khuan tuyén chon trong mdi truong
MM léng c6 bd sung carbosulfan ¢ nong dé 60
mg.L*?

Két qua khao sat vé mat s6 tang 1én cua 16 dong
vi khuan tuyén chon sau 72 gio trong méi truong
nudi cdy long bé sung 60 mg.L! carbosulfan
duoc trinh bay trong Bang 5. Két qua cho thiy co 6
trong tong s616 dong vi khuan tuyén chon (chiém
37,5%) c6 mat s6 vi khuan tang 1én sau 72 gio nudi
cdy & trong mdi truong MM nudi cdy léng chira
carbosulfan nong d6 60 mg.Lt. Cu thé dong vi
khuan ky hiéu NB04 ting 4,38 log CFU/mL mat s6
sau 72 gid nudi cdy, thé hién kha ning sinh
truong va phat trién t6t nhat trong diéu kién moi
truong nay. Ké tiép, 3 dong vi khuéan ky hiéu NB02,
NBO5 va NB03 ¢6 mat s6 vi khuan tang 1én lan luot
dat 3,62 log CFU/mL, 3,35 log CFU/mL va 3,04 log
CFU/mL. Ngoai ra, hai dong vi khuan ky hiéu NBO1
va PHO4 co mét s vi khuan ting 1én thap nhét va
dat lan luot 0,80 log CFU/mL va 0,57 log CFU/mL,
cho thidy kha ning phat cua ching trién kém
trong moi trudng chia carbosulfan voi nong do 60
mg.L.
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Bang 5: Mat sé vi khuin ting 1én ciia 6 trong téng
s6 16 dong vi khuin tuyén chon sau 72
gio' nudi cdy trong méi treong MM léng
bd sung carbosulfan nong d 60 mg.L™*

STT Dong vi Mat s6 vi khuin ting
khuan 1én (log CFU/mL)
1 NBO4 4,382+ 0,12
2 NBO02 3,62°+0,19
3 NBO05 3,35°+ 0,04
4  NBO3 3,04°+ 0,04
5 NBO1 0,809+ 0,08
6 PHO04 0,579+ 0,11
CV (%) 6,49

*Ghi chii: Mdt s6 vi khudn tang lén sau 72 gio nudi cdy;
Cdc gia tri trung binh co chir theo sau trong cung mgt
cot gidng nhau thi khéc biét khéng cé ¥ nghia thong ké
theo kiém dinh Fisher véi dg tin cdy 95%

3.8 Kha ning ting trwéng vé mat sé cia hai
dong vi khuan NB02 va NB04 tuyén chen trong
mdi treong MM léng cé bd sung carbosulfan &
nong d9 60 mg.L*!

Két qua khao sat kha niang ting mat sb cua 16
dong vi khudn tuyén chon trong moéi truong MM
long c6 bd sung carbosulfan & ndng do khac nhau
cho thay hai dong vi khuan ky hiéu NB02 va NB04
sinh truong va phat trién tot thong qua viéc gia tang
mat sb trong moi truong nudi cdy MM long co bod
sung hoat chat carbosulfan ¢ nong do cao. Do do,
hai dong nay duoc tuyén chon nhu 1a 2 dong vi
khuan tot nhat dé khao sat viéc ting mat sé cua
chiing trong 7 ngay thi nghiém. Két qua khao sat kha
nang sinh trudng va phat trién cua hai dong vi khuén
tuyén chon NB02 va NB04 trong mdi truong MM
long bd sung carbosulfan véi ndng d6 60 mg.L sau
7 ngay thi nghiém dugc trinh bay ¢ Hinh 3.
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Hinh 3: Kha néng ting truéng cia dong vi khuin NB02 va NB04 trong mdi truong MM Iéng b sung
carbosulfan nong d6 60 mg.L trong 7 ngay nudi cay
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Nhin chung, mat sé cita hai dong vi khudn NB02 ~ NBO4 tuyén chen trong méi truong MM léng bo

va NB04 tang Ién sau 7 ngay nuoi cay trong moi sung 60 mg.L* carbosulfan
truong MM long bo sung carbosulfan nong d¢ 60 Két qua khao sat khd nang phan gidi hoat chét
mg.L™ 0 v6i mat so hai dong vi khuan ¢ ngay 0. carbosulfan trong méi truong MM long ¢6 bd sung

Dong vi khuan NB02 c6 mit so tang tir 5 (log 60 mg.L carbosulfan sau 7 ngay thi nghiém duoc
CFU/mL) & ngay 0 1én dén 8,57 (log CFUIML) & yinh bay trong Bang 6. Két qua cho thay néng do
ngay thir 7. Nhu vy mat s6 vi khuan dong NBO2  ¢arhosuifan trong dich nui ching dong vi khuan
tang Ién 3,57 (log CFU/mL) sau 7 ngay nudi céy. NBO2 giam tir 60 mg.Lt con 10,57 mg.LL, chiing to
Trong khi d6, dong vi khudn NB04 c6 mat s6 tang dong vi khudn nay da phan hay hét 82,3% luong
tir 5,53 (log CFU/mL) & ngay 0 va ting lén cao nhét hoat chit carbosulfan trong 7 ngay thi nghiém.
0 ngdy 3 (8,24 log CFU/mL) sau d6 c¢6 xu huéng  Trong khi d¢, dich nudi ching dong vi khuan NBO4
giam dan theo thoi gian thi nghiém thong qua mét ¢6 bd sung carbosulfan ndng dé ban dau 1a 60 mg.L-
$0 vi khuan ¢ ngay 4, 5, 6 va 7 lan luot giam xuong 1, sau 7 ngay thi nghiém, nong do carbosulfan con
con 8,22 log CFU/mL, 8,12 log CFU/mL, 8,19 log lai 1a 15,07 mg.L'l. K&t qua nay cho théy dong vi
CFU/mL va 7,8 log CFU/mL. Chung t6 day Ia hai khuAn NBO4 da phan giai hét 75% hoat chét

dong vi khuan nay c6 kha nang phan  giai carbosulfan ban dau. Nghién ciru cua Garg Neelima
carbosulfan hi¢u qua va vi khuén c6 thé da su dung and Bhattacherjee nim 2018, cho thdy dong vi
dugc hoat Cha'g thudc trir sdu nay nhu nguon carbon khuan c6 ky hiéu CISH C-1duoc phan 1ap tir dét
dé nhan mat so. trong cay xoai c6 khd ndng phan gidi 91%
3.9 Kha niing phan huy hoat chat carbosulfan c6 ndng do ban dau la 2% sau 28 ngay
carbosulfan ciia hai dong vi khuin NB02 va nudi cdy trong mdi truong khoang t6i thiéu long.

Bang 6: Kha ning phan hiiy hoat chat carbosulfan ciia hai dong vi khuin NB02 va NB04 trong mdi
treong MM léng bo sung 60 mg.L carbosulfan trong 7 ngay nudi cay

Dong vi khuin Luwgng carblt;siu(li;lg.cl_(?ll; L:f;fgci?i’?(r):g.llf_?g Phén trim phan giai (%)

NBO2 10,57 49,43 82,3

NBO4 15,07 44,93 75,0
3.10 Nhan dién hai dong vi khuin NB02 va khuan Stenotrophomonas  panacihumi. Két qua
NBO04 phan giai hoat chat carbosulfan tét nhit nghién ciru khac cling cho thay dong nay da oxy hoa

hoan toan 500 puM arsenite thanh arsenate trong

Két qua giai trinh tw gen 16S rRNA va nhan dién vong 12 gio sau khi u trong méi truong tdi thiéu
hai dong vi khuan tuyén chon NB02 va NB04 the (Bahar et al., 2012).

hién kha ning phan giai hoat chit carbosulfan t6t

nhat dugc trinh bay trong Bang 7. Két qua cho thay Bén canh do, dong vi khuan ky hiéu NBO04 chira
dong vi khuin ky hiéu NB02 c6 tdng cong 921 926 nucleic va twong dong voi trinh tr gen 16S
nucleic tuong ddng véi trinh tu gen 16S rRNA ciia rRNA cua dong Acinetobacter calcoaceticus

dong Stenotrophomonas panacihumi PA3-2 & do NA232 véi do dong hinh 98,65% va co s6 dang ky
ddng hinh 97,71%, voi s6 ding ky trén ngan hang ~ {rén ngan hang gen quoc te la MN006198.1 (Bang
gen quéc té 1a KX371621.1. Bén canh dé, dua vao 7). Dua vao két qua khao sat ve hinh thai khuan |e;IC
két qua khao sat vé hinh thai khuan lac va té bao cua va té bao cua dong vi khuan ky hiéu NBO4 cho thay
dong vi khuén ky hiéu NBO2 cho thdy day la dong day la dong vi khuan thugc nhém Gram ém,h‘inh cau
vi khuan thuoc nhém Gram am, hinh que, chuyén don va chuyen dong cham. Cac ket qua nghién ciu
dong va c6 do tuong dong 97,71% voi loai trude d@y cho thay dong vi khuan nay c6 kha nang
Stenotrophomonas panacihumi PA3-2 tim thdy trén phén gidi hoat chat Bifenthrin (BF) (Tingting et al.,
ngan hang gene thé giéi NCBL Pay la chung vi 2012). .Theov nghién clu cua Zhao et al. (2014),
khuan phan hity chuyén biét hoat chét polypropylen. dong vi khuan Acmeto_b~acter calcoaceticus phan 13p
Ngoai ra, nghién ctru con cho thay, dong vi khuan tur ré ctia cay he bi _nr_uém thuoc trir su chlopyrlfos
nay phéan huiy sinh hoc ca hoat chat polypropylen c6 kha nang phén giai 60% hoat chat chlopyrifos c6
phan tir thip va polypropylen phan ti cao (Jeon and n@gg d6 ban dau la 1.00 mg/L trong 4 ngé‘}j va phan
Kim, 2016). Mot loai vi khuén oxy héa arsenite giai 60,2% chlorpyrifos trong dat bi nhiém thuoc
duoc nhan dién duya trén trinh ty gen 16S rRNA cho khu trung sau 18 ngay thi nghiém. Ngoai ra, nghién
thdy dong nay c6 méi lién hé chat ch& voi dong vi ctru ciing cho thiy dong vi khudn nay con ¢ chirc

nang hoa tan 1an kho tan, tbng hop hormoen thuc vat
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(indole 3 acid acetic) va san Xqét siderophore. Nhu nang phan giai hoat chit hudc trir sau va thac day

vay dong vi khuan nay c6 thé c6 dong thoi chac ting trudng thuc vat.

Bang 7: Két qua dinh danh hai dong vi khuin phan giai tét hoat chit carbosulfan NB02 va NB04 dua
vao thong tin BLAST trén NCBI

Loai twong dong S6 Nucleotide  Mikc d§ twong dong(%)  Accession

Stenotrophomonas panacihumiPA3-2 1504 97,71 KX371621.1

Acinetobacter calcoaceticus NA232 1568 98,65 MN006198.1
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