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VI KHUAN PHAN HUY 2,4-D TRONG PAT LUA O
TIEN GIANG VA SOC TRANG

Nguyén Thi Phi Oanh ', Hira Van U va Dirk Springael *
ABSTRACT

Thirty-two bacterial isolates capable of degrading 2,4-D were isolated from rice fields in
Tien Giang and Soc Trang. Based on Box-PCR genomic fingerprinting, these isolates
represented ten different strains. 16S-rRNA gene sequencing showed that all strains were
p-Proteobacteria, Burkholderiales, Burkholderiaceae and were identified as Cupriavidus
sp. ST1, Burkholderia sp. ST4, Cupriavidus sp. ST7, Cupriavidus sp. ST10, Burkholderia
sp. ST14, Cupriavidus sp. TG2, Cupriavidus sp. TG3, Cupriavidus sp. TG16 Ralstonia
sp. TG26, and Burkholderia sp. TG27. In mineral salt medium supplemented with 2,4-D
(500mg.l’1) as a sole carbon source, HPLC analysis indicated that Cupriavidus sp. TG2
was the most active 2,4-D degrader.

Keywords: 2,4-D, isolation, Box-PCR, 16S-rRNA gene, high performance liquid
chromatography, biodegradation, Cupriavidus, Ralstonia, Burkholderia
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TOM TAT

Ba mwoi hai dong vi khudn c6 kha ndang phan hiy 2,4-D dwoc phén ldp trong dat lia ¢
Tién Giang va Séc Trang. Phé dién di san pham Box-PCR chirng t6 ching thuéc muoi
dong vi khudn khéc nhau. Két qud gidi trinh t gen 16S-rRNA cho thdy cdc dong vi khudn
déu thudc I6p B-Proteobacteria, bé Burkholderiales, ho Burkholderiaceae va duoc dinh
danh lan heot la Cupriavidus sp. STI, Burkholderia sp. ST4, Cupriavidus sp. ST7,
Cupriavidus sp. ST10, Burkholderia sp. ST14, Cupriavidus sp. TG2, Cupriavidus sp.
TG3, Cupriavidus sp. TG16 Ralstonia sp. TG26, va Burkholderia sp. TG27. Trong moi
triueong 10i thiéu cé bé sung 2,4-D (500mg.I") nhir la nguon carbon duy nhat, két qua
phdn tich sdc ky léng cao dp cho thdy dong Cupriavidus sp. TG2 ¢é khd nang phdn hity
2,4-D nhanh nhat.

Tir khoa: 2,4-D, phin lgp, Box-PCR, gen 16S-rRNA, sdc ky Iong cao dp, sw phdan hiiy
sinh hoc, Cupriavidus, Ralstonia, Burkholderia

1 GIOI THIEU

Nong duoc (thude bao vé thuc vat) dong vai trd quan trong trong san xuat nong
nghiép. S6 liéu thdng ké ndm 1996 cho thiy hang nim Viét Nam da sir dung hon
30.000 tan thudc bao vé thuc vat (BVTV) (FAO, 2004). Pong bang song Ciru
Long (PBSCL) duoc xem 1a vya laa 16n nhat nudce, cung cap hon 50% san lugng
lta cho ca nude (Dung va Dung, 1997). Nhiam dép tmg nhu cau lwong thyc va xuét
khau, qua trinh thdm canh ting ning suét ciing din dén gia ting nhu cau st dung
ndng dugc. Bén canh vai tro phong trir sau, bénh va co dai, thubc BVTV cling tryc
tiép hodc gian tiép anh hudng dén méi trudng va sirc khoe con ngudi.
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2,4-Dichlorophenoxyacetic acid (2,4-D) la thudc trir c6 ndi hép, ¢06 chon loc, trir co
hau nay mam. Thoi gian ban huy cua 2,4-D tuong d6i dai: 59,3 ngay trong dt, 66
ngay trong khong khi va 39 ngay trong nuéc (EPA, 1988). Trong dat, 2,4-D co thé
bi phan huy bdi mot s6 vi sinh vat nhu Achromobacter, Burkholderia, Delftia,
Halomonas, Pseudomonas (Huong et al., 2007) va Sphingomonas chungbukensis
(Huong et al., 2008). Hién nay, 2,4-D van duoc nong dan DPBSCL sir dung rong rai
dé trir co 14 rong trén rudng lha. Muc tiéu cla dé tai la phan 13p va dinh danh céc
dong vi khudn c6 kha ning phan hiy 2,4-D trong dét lua & Tién Giang va Soc
Trang dong thoi khio sat kha ning phan hiy 2,4-D clia ching trong diéu kién
phong thi nghiém.

2 PHUONG TIEN VA PHUONG PHAP
2.1 Thu miu dat

Cac mau dat mit (sdu 20 cm) duoc thu tir cac rudng lua & huyén Cai Lay, Tién
Giang (TG) va Phuong 8, Soc Trang (ST). Cac rudng nay da va dang duoc su
dung 2,4-D dé diét co & giai doan 10 dén 15 ngay sau sa hodc 7 dén 10 ngay sau
cdy v6i lidu lugng tir 1,2 dén 2 litha™. Vi tri thu mdu dugc dinh vi bing GPSV,
Garmin, USA véi kinh do twong mg 1a 0624017 va 0610044 va vi d6 tuong Uing
1a: 1146888 va 1062834 theo hé qui chiéu UTM, manh s6 48P.

2.2 Phin lap vi khuin c6 kha ning phén hiy 2,4-D

Vi khuan phan huy 2,4-D duoc phap lap theo phuong phap chon loc trén moi
truong khoang t6i thiéu c6 bo sung ngudn carbon 1a 2,4-D 500mg. I"'. Cho 5g mbi
mau dat vao binh tam giac chira 25 ml méi trudng tbi thiéu cé bd sung 2,4-D. Cac
mau dit duogc lic 125 vong.phut” ¢ nhiét d6 phong trong hai tuan. O lén chon loc
ba, dung dich vi khuan dugc pha lodng, cdy 1én méi truong t6i thiéu dic c6 bo
sung 2,4-D va u ¢ 30°C trong 3 ngay. Chon timg khuén lac va cdy 1én méi truong
c6 va khong bd sung 2,4-D. Budc nay dugc lap lai nhiéu 1an cho dén khi chon
dugc cac khuan lac phat trién trén moi truong c6 bd sung 2,4-D va khong phat
trién trén moi truong khong bo sung 2,4-D.

2.3 Box-PCR

ADN cua cac dong vi khuan ¢ kha niang phan huy 2,4-D dugc khuéch dai bang
phan tmg Box-PCR. Thanh phan ctua mét phan tng Box-PCR 50ul gdm 5ul PCR
buffer 10X, 3ul MgCl, 25mM, 0,8ul BSA1%, 2,5ul ANTPs (2,5mM mdi loai),
0,85ul mdi BoxAIR (0,imM) (CTACGGCAAGGCGACGCTG ACG Koeuth et
al., 2008), 5ul DMSO 100%, 0,5ul Taqg DNA polymerase (SU.pl ") va 15ng ADN.
Chuong trinh nhiét d6 va thoi gian cua phan ng bao gom : bién tinh so khéi &
95°C trong 2 phut; 35 chu ky khuéch dai gdm 94°C trong 3 gidy, 92°C trong 30
gidy, 50°C trong 1 phut, 65°C trong 8 phit; va kéo dai hoan tit & 65°C trong 8 phut
(Breugelmans et al., 2004). San phim Box-PCR duoc phén tich trén gel agarose
1,5% vai dong dién 90V trong 6 gid.

2.4 Pinh danh vi khuin dua trén trinh tw ADN ciia gen 16S-rRNA

St dung cap mdi tong quat GC-63F
(CGCCCGCCGCGCGCGGCGGGCGGGGCGG
GGGCACGGGGGGCAGGCCTAACACATGCAAGTC, El Fantroussi et al.,
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1999; Moreels et al., 2004) va 518R (ATTACCGCGGCT GCTGG, El Fantroussi
et al., 1999; Moreels et al., 2004) d¢ khuéch dai gen 16S-TRNA cua cac dong vi
khuén. Thanh phan ctia mét phan tmg PCR 100ul gom 10ul PCR buffer 10X, 10pul
BSA1%, 8ul dNTPs (2, 5mM mdi loai), 0,511 mdi loai mdi (0,1mM), 0,5ul Taq
DNA polymerase (5U.pl ") va 15ng ADN. Chuong trinh nhiét d6 va thoi gian cua
phan ung bao gom: bién tinh so khoi & 95°C trong 5 phiit; 40 chu ky khuéch dai
g6m 95°C trong 1 phit, 55°C trong 1 phiit, 65°C trong 1 phut; va kéo dai hoan tat &
65°C trong 5 phut (Breugelmans et al., 2004). Gen 16S-rRNA sau khi khuéch dai
dugc kiém tra bang dién di trén gel agarose 0,8% v6i dong dién 90V trong 45 phit.
San phim PCR dugc tinh sach bing PCR Purification Kit, QIAquick®, Qiagen va
giai trinh ty bang 3130 Genetic Analyzer, Applied Biosystem. Trinh ty ADN cua
gen 16S-rRNA dugc phan tich bang Sequence scanner v1.0 va so sanh véi cac
trinh ty nucleotide ctia gen twong tng ctia vi khuan trén co so dir liéu bang BlastN
(http:// www.ncbi.nlm.nih.gov/BLAST).

2.5 Khao sat kha ning phén hity 2,4-D ciia vi khuén bing sic ky 16ng cao ap

Chung mdt khudn lac cua mdi dong vi khuén vao 2ml méi trudng toi thiéu co bd
sung 2,4-D v6i ndong d6 500mg.1" nhu 1a ngudn carbon duy nhit. Sau 24 gid, do
OD cua tirng mau vi khudn & budc séong 600nm va pha lodng céac mau vi khuan dé
ching c6 cung sinh khéi. Ching 30pl timg dich nu6i vi khudn vao 5ml méi truong
t6i thiéu co bd sung 2,4-D. Cac mau nudi cdy duoc thong khi bang cach lic véi toc
do 125 vong. phut ¢ nhiét d6 phong. Kha nang phan huy 2,4-D cua vi khuan dugc
khao sat sau mdi 4 gio. Mau nudi cay duoc ly tam 12.000 vong. phat ' trong 5
phat. Loai bo két tua, 2,4-D trong dung dich duoc do bang sic ky long cao ap &
budc song 228 nm khi duge bom qua cot sac ky Cyg voi toe do dong Iml.phut™ va
thoi gian luu 5 phat. Thanh phan cua pha dong gdm acetonitrile va KH,PO, 50mM
theo ti 1€ 50:50.

3 KET QUA
3.1 Phén lap vi khuin c6é kha niing phén hiiy 2,4-D

Ba muoi hai dong vi khuan c6 kha ning phan hiy 2,4-D dugc phan lap trén dat lta
& Tién Giang va Soc Trang trong do Soc Trang c6 12 dong va Tién Giang c6 20
dong. Khi duoc nudi cdy trén méi truong TSA, cac dong vi khuén c6 khuan lac
tron, bia nguyén, trang duc (24 dong) hoac trang trong (8 dong), kich thudc tir nho
hon 1 mm dén 2 mm sau 2 ngay nudi cdy.

3.2 So sanh cac dong vi khuin bang Box-PCR

IR P10 dién di san pham Box-PCR dé so sanh sy khéac biét di
- 0l truyén vé thanh phan cic doan ADN hién dién giita cac
doan boxA & 32 dong vi khudn cho thiy 12 dong duoc
phan 1ap & Séc Trang thuoc 5 dong khac nhau gom STI,
ST4, ST7, ST10 va ST14. 20 dong duoc phan lap ¢ Tién
Giang thudc 5 dong khac nhau g@)m ST1, ST4, ST7, ST10
va ST14 (Hinh 1).

Hinh 1: Phé dién di sin phadm Box-PCR ciia muoi dong vi khuén

1 va 13: thang chuﬁ’n; 2:8T1; 3:8T4; 4:ST7; 5: ST10; 6: ST14; 8: TG2; 9: TG3; 10:
TGI16, 11: TG26; 12: TG27
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3.3 Pinh danh vi khuin dua trén trinh tw ADN ciia gen 16S-rRNA

Trinh tu nucleotide cia gen 16S-rRNA cho thdy cic dong vi khuan c6 kha ning
phan hily 2,4-D thudc ba gidng Cupriavidus, Burkholderia va Ralstonia trong d6
Soc Trang co6 ba dong thudc gidong Cupriavidus, hai dong thugc giong
Burkholderia va Tién Giang c6 ba dong thugc giong Cupriavidus, mt dong thude
gidng Burkholderia va mot dong thudc giéng Ralstonia. Cac dong vi khuan duoc
dinh danh 1an luot 1a Cupriavidus sp. ST1, Burkholderia sp. ST4, Cupriavidus sp.
ST7, Cupriavidus sp. ST10, Burkholderia sp. ST14, Cupriavidus sp. TG2,
Cupriavidus sp. TG3, Cupriavidus sp. TG16. Ralstonia sp. TG26, va Burkholderia
sp. TG27. Cac dong vi khuin c6 kha ning phan huy 2,4-D déu thudc 16p f-
Proteobacteria, bd Burkholderiales, ho Burkholderiaceae. Két qua nay phu hop
v6i nghién ctru ctia Top ef al. 1995 va Itoh et al. 2004, cac dong vi khuan phan hiy
2,4-D thudc 16p p-Proteobacteria. Hon nita, sy khac nhau vé mat di tmyén trén
phé dién di san phdm Box-PCR cua cac dong vi khuan duoc phén lap trong dat laa
y; Tién Giang va Soéc Trang cho thdy ¢ hai ving dia ly khac nhau hién dién hai
quan thé vi khuan c6 kha ning phan hay 2,4- D khong gidng nhau (Hinh 1). Vi
khuén c6 kha nang phan huy 2,4-D thudc cac gidng Cupriavidus, Burkholderia va
Ralstonia c6 thé dugc phan lap tir cac vung dia ly khac nhau. O Viét Nam, Huong
et al. (2007) da phan lap duoc cac gidng vi khuan c6 kha ning phan hity 2,4-D va
2,4,5-T nhu Sphingomonas, Ralstonia, Burkholderia, Bradyrhizobium, va
Nocardioides trong cac mau dat & mién Bic, Trung dén Péng Nam Bg. Dong
Cupriavidus sp. TFD38 duoc phan 1ap ¢ My va dong Ralstonia eutropha JIMP134
duogc tim thdy ¢ Uc (Baelum et al., 2010).

3.4 Kha ning phan hiiy 2,4-D ciia vi khuén trong diéu kién phong thi nghi¢m

Trong cac dong vi khuin phan lap & Séc Trang, dong Burkholderia sp. ST4 di
phan hily gan nhu hoan toan 500mg.1™" 2,4-D sau 16 gio. Thoi gian phan hity 2,4-D
cua dong Cupriavidus sp. ST1 va Burkholderia sp. ST14 tuong ing 1a 24 gio va 28
gid. Dong Cupriavidus sp. ST7 va Cupriavidus sp. ST10 phan hily gan nhu hoan
toan 2,4-D sau 32 gid nudi cay (Hinh 2a). Trong cic dong vi khuan phan lap &
Tién Giang, dong Cupriavidus sp. TG2 phan hiy gan nhu hoan toan lugng 2,4-D
sau 4 gio. Thoi gian phan huy 2,4-D cia cac dong Cupriavidus sp. TG3,
Cupriavidus sp. TG27 va Ralstonia sp. TG26 lan luot 13 12 gio, 24 gio va 32 gio.
Dong Cupriavidus sp. TG16 chi phan hiy 91,60% luong 2,4-D sau 32 gid nudi
ciy (Hinh 2b). Nhu vay, trong cac dong vi khuan di phan lap trong dat lua & Soc
Trang va Tién Giang, dong Cupriavidus sp. TG2 phan hiy 2,4-D nhanh nhét. Kha
ning phan huy 2.4-D cta cic dong vi khudn con lai giam dan theo thu ty
Cupriavidus sp. TG3, Burkholderia sp. ST4, Burkholderia sp. TG27, Cupriavidus
sp. ST1, Burkholderia sp. ST14, Cupriavidus sp. ST7, Cupriavidus sp. ST10,
Ralstonia sp. TG26 va Cupriavidus sp. TG16.
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Hinh 2: Kha niing phan hity 2,4-D ciia vi khuin theo thoi gian
a. Séc Trang, b. Tién Giang

Theo Ngé Tu Thanh ef al. (2003), dong vi khuin Azotobacter sp. 86.2 duoc phan
lap tir dat trong rau da phan huy 72,3mg.1" 2,4-D sau 24 gid khi dugc nudi trong
mdi trudng Burk c6 bd sung 200mg.1" 2,4-D va 10 g.I'! glucose. Mic dii duoc bd
sung ngudn carbon khac 1a glucose, kha nang phan hay 2,4-D cua dong 86.2 van
thip hon kha ning phan hiy 2,4-D cua cac dong vi khuén chung toi da phén lap
trong dat lta ¢ Tién Giang va Séc Tring. Theo Maltseva et al. (1996), dong vi
khuén I-18 dugc phan 1ap tir nudc bi nhiém chét thai trong qua trinh san xuét 2,4-
D ¢ hd Alkali, tdy nam Oregon, Canada di phan huy 3000mg 2,4-D.I"" trong 72
gio, cao hon rat nhiéu so véi kha nang phan hity 2,4-D cta cic dong vi khuin
chung t6i da phan 1ap. Nhu vay su khac biét vé kha nang phan huy 2,4-D ciia cac
dong vi khuan duogc phan lap tir cac vung dia ly khac nhau c6 1€ tuy thudc vao ap
luc chon loc, nghia la thoi gian, tan sb va luong 2,4-D da dugc tiép xtc ciing nhu
cac yéu t6 moi trudng nhu nhiét d9, pH, thanh phan chat hitu co trong dét,..

4 KET LUAN

Tir cac mau dét lna ¢ Tién Giang va Séc Tring, ching t6i dd phan lap dugc ba
muoi hai dong vi khuan cé kha ning phan hay 2,4-D. Két qua dién di san pham
Box-PCR cho thiy chiing thudc mudi dong khac nhau, trong d6 nim dong duoc
phan 14p ¢ Séc Tring va nim dong duoc phan 1ap ¢ Tién Giang. Cac dong vi
khuin déu thudc lop p-Proteobacteria, b Burkholderiales, ho Burkholderiaceae
va duoc dinh danh lan luot 1a Cupriavidus sp. ST1, Burkholderia sp. ST4,
Cupriavidus sp. ST7, Cupriavidus sp. ST10, Burkholderia sp. ST14, Cupriavidus
sp. TG2, Cupriavidus sp. TG3, Cupriavidus sp. TG16, Ralstonia sp. TG26, va
Burkholderza sp. TG27. Khi nu6i cay trong moi truong t6i thiéu c6 bo sung 2,4-D
(500mg.1"") nhu 14 ngudn carbon duy nhit, dong Cupriavidus sp. TG2 c6 kha ning
phan huy 2,4-D nhanh nhit, ké dén 1a cac dong Cupriavidus sp. TG3,
Burkholderia sp. ST4, Burkholderia sp. TG27, Cupriavidus sp. ST1, Burkholderia
sp. ST14, Cupriavidus sp. ST7, Cupriavidus sp. ST10, Ralstonia sp. TG26 va
Cupriavidus sp. TG16.
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