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Tém tit: Muc tiéu cta nghién ciru nay nhim danh gia kha ning phan huy Chlorpyrifos ethyl (CE)
trong diéu kién c6 va khong ¢ bd sung acid hitu co boi hé vi khuin (VK) ky khi trong dét chuyén
tréng lua tai Phung Hié€p-Héau Giang. Thi nghi€ém duoc b tri trong lo thuy tinh loai 50 mL. Mbi lo
chira 30 mL dung dich khoang t6i thiéu, 10 g miu dit va CE (35 ppm) trong 15 thang & diéu kién
yém khi. Két qua cho thiy tit ca cac nghiém thirc ciia hai hé VK ky hiéu PHO1 va PHO2 déu co
kha niang phan hiy tot CE. Sau 2 thang 1, ham luong CE con lai trong cac nghiém thirc dao dong
tir 3-82% so v6i ham lugng thudc ban dau. Sau khi bd sung CE thoi diém 11 thang, toc do phan
huy thude da duge gia ting. Ham lugng thude con lai sau 11 thang 20 ngay & cac nghiém thirc bién
dong tir 4-57% so voi ham luong thu6c ban dau. Hé VK ky hi¢u PHO2 c6 toc d6 phén huy CE cao
hon hé VK PHOI trong cung diéu kién c6 bd sung acid hiru co. Trong khi d6 tbc do phan huy gitra
cac h¢ VK thir nghiém la nhu nhau trong diéu kién khong b6 sung acid hitu co. San phdm trung
gian sinh ra trong tién trinh phan hiy CE bai hé VK dat duoc xac dinh la: 0,0-dietyl-3, 6-dichlo-2
pyridil photphorothioat, 3,5,6 trichloro-2 pyridinol (TCP) va O,0-diethyl-O (3,5,6-trichloro-2-
pyridyl) phosphate (Chlorpyrifos oxon). Két qua thuc hién phan ung PCR va dién di bién tinh
DGGE d6i v6i mau dt PHO1 dé phén tich gene 16S rRNA cua nhom VK Chloroflexi cho thiy sy
da dang vé ciu tric ciia hé VK giira cic nghiém thirc bo sung, khong bd sung acid hitu co va
nghiém thirc d6i chimg (khong bé sung CE) c6 do twong ddng cao, khoang 90-96%.

Tir khéa: Chlorpyrifos ethyl, Vi khuan ky khi, DGGE, sic ki 1ong cao ap, sic ki khi.

Dirk Springeal®

1. Mé déu nhu: cay lay hat, cdy an qua, rau mau,.
két qua diéu tra & Dong bang Song Cuu Long
Chlorpyrifos ethyl (O-diethyl-O (3,5,6- (PBSCL) cta du an RIP (Chuong trinh VLIR)

trichloro-2-pyridyl) phosphorothioate) 1a hoat
chat c6 tac dung diét con tring phd rong thude
nhém 1an hitu co, dugc st dung rong rii dé
phong tri sdu trén nhiéu dbi tugng cdy trong
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hop tac gitta Truong Dai hoc Cin Tho va
Truong Pai hoc Leuven ctia Bi cho biét trong
qua trinh canh tac, néng dan thudng xuyén
phun rai Chlorpyrifos ethyl véi lidu luong quéa
mirc cho phép, c6 noi str dung cao gip 15 lan so
v6i khuyén cao. Day lai 1a hoat chét co tac dong
{rc ché than kinh cao, thudc nhom doc II theo



T.Q. Tat va nnk. / Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Cong nghé, Tap 33, S6 28 (2017) 146-155 147

T6 chic Y té Thé gioi (WHO). Chlorpyrifos
ethyl c6 anh huong dén hé thdng sinh san &
nam gioi va giam can nang ¢ tré so sinh khi
ngudi me ¢ cac déu hiéu ngd doc [1]. Trong
dat, Chlorpyrifos ethyl phan giai cham, DTs,
khoang 60-100 ngay [2]. D6 hip thu vao dat
(Ko) dao dong tir 652 I/kg dbi voi dat it chat
hiru co (1,35% chat hitu co) dén 30.3811/kg vé6i
dat giau hitu co (3,41% carbon hitu co) [3].
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Hinh 1. Cong thirc cAu tao cta Chlorpyrifos ethyl.

Cong thirc phan tir cia Chlorpyrifos ethyl
dic trung boi 3 gbe chlor va 1 gbe 1an trén vong
pyridine. Néu cac gbc chlor hodc gdc 1an bi loai
bo thi doc tinh ciing nhu do bén ban dau cua
Chlorpyrifos ethyl s& thay doi dang ké. Trong
mdi truong yém khi cac hop chit c6 chira chlor
¢6 thé bi khir thong qua qua trinh hd hip ¢ mot
s6 nhom vi khuan khac nhau. Pa co nhiéu
nghién ciru trén thé gidi vé viéc phan lap vi
khudn ky khi phan hay cac hop chét co chira
chlor nhu: Clostridium butyricum, Clostridium
pasteurianum va Citrobacter freundii [4]. O
Ddng Bang Séng Cuu Long, tinh trang ngip
nudc thuong xuyén trén cac mo hinh tham canh
I6a 1a diéu kién thun lgi cho cac loai vi khuan
ky khi tham gia vao chu trinh chuyén hoa va
phan huy cac doc chat hiru co trong dét ciing
nhu trong nuéc ngam. Vi vay, gia thuyét dat ra
1a Chlorpyrifos ethyl van c6 kha ning bi phan
hay t6t nhu cac doc chat hiru co khéc, khi c6
ngudn acid hitu co bd sung. Pay 1a chét cho
dién tir ma vi khuan sir dung dé khir chlor trong
phan tir ctia Chlorpyrifos ethyl. Do d6, nghién ctru
nay dugc thuc hién véi muc ti€u khao sat kha
ning phan hity yém khi Chlorpyrifos ethyl boi cac
hé vi khudn tir dit phén tai Phung Hiép-Hau
Giang trén mo hinh chuyén canh lta. Sy phan huy
sinh hoc Chlorpyrifos ethyl duoc thuc hién theo
hai co ché 13 tao diéu kién dé tang cuong kha
ning vi khuén tdn dung Chlorpyrifos ethyl nhu

nguon carbon duy nhét va khtr chlor trong ho hap
yém khi khi c6 va khong bd sung ngudn carbon
hitu co.

2. Poi twgng va phuwong phap nghién ciru
2.1. Péi twong

Céc hé vi khuan ki khi c6 kha nang phén
huy chlorpyrifos ethyl trong dat phén va dat
phu sa trén m6 hinh chuyén laa ¢ PBSCL.

2.2. Phwong phap

2.2.1. Phuwong phdp thu mau dit

Mau dét sir dung trong b tri thi nghiém la
dét phén thu tai Phung Hiép-Hau Giang: Mau
dat dugc thu & d6 sau 0 - 20 cm & nhiing rudng
chuyén trong lua, trong diéu kién ngdp nudc sau
khi cay lua dugc thu hoach, mdi rudng thu ngau
nhién 5 diém va tron déu thanh 1 mau. Rudng 1
(ki hiéu PHO1): 14y tai x Hoa An, chuyén lta 3
vu; Rudng 2 (ki hi¢u PHO02): léy tai xa Hoa An,
chuyén lta 3 vu. Két qua phén tich mau dét nhu
sau: dat & Phung Hiép thudc loai dat phén hoat
dong trung binh, cac ddm Jarosite xuit hién
trong khoang 60 - 70 cm dudi mat dit. Dat co
sa cau sét, ham lugng hitu co thugc nhém trung
binh va pH & muc chua vira. S6 liéu cu thé
dugc trinh bai trong Bang 1.

2.2.2. Phuong phdp bé tri thi nghiém khdo
sat kha nang phan huy Chlorpyrifos ethyl!

Thi nghiém nham khao sat kha niang phan
hay Chlorpyrifos ethyl dugc thuc hién trén dat
phén (Phung Hiép-Héu Giang) trong didu kién
c6 va khong co6 bo sung nguon acid hiru co. H¢
vi khudn ctia mdi miu dit dugc nudi G trong lo
thay tinh thé tich 50 mL. M&i lo u bd sung
Chlorpyrifos ethyl ham lugng 35 ppm, 10 g dat
va 30 mL dung dich yém khi. Thanh phan dung
dich yém khi bao gém cac khoang da luong,
khoang vi lugng, cac vitamin thiét yéu dé thuc
day hoat dong cua vi khuan khir - C1 yém khi
gdm: D-biotin, folic acid, riboflavin, pyrodoxin
hydrochloride, vitamin B12, nicotiamide... va
hon hop céc acid hitu co dong vai trd nhu chat
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cho dién tir (electron donor) gdm: pyruvic acid
(pyruvate), acetic acid (acetate), butyric acid

(butyrate), lactic acid (lactate) va propionic acid
(propionate) (250 uM modi chat) [5].

Bang 1. Mot sb dic tinh 1y hoa cua dit st dung trong thi nghiém nuéi o yém khi

Sa cu dét

Dia diém
Sét (%)

Phung Hiép, Hau Giang 73

Thit (%)

Ham lugng pH
Cat (%) httu co (%)
27 0,2 4,90 5,06

Céc thanh phan trén sau khi pha phai suc
khi N, trong 30 phiit va hiit chan khong dé loai
bo hoan toan O,. Dung dich khoang da lugng
(thé tich 1 L) dugc bd sung khoéang vi luong
(1 mL), vitamin (0,1 mL) va hon hop acid hitu
co (4 mL). Kiém tra mic do yém khi cua hdn
hop dung dich nay bang cach thém vao 1 mL
thudc thir yém khi Resazurin. Tong thé tich dat
va dung dich yém khi 12 40 mL. Trudc khi cho
d4t vao mdi lo, Chlorpyrifos ethyl dugc bd sung
bang cach hoa tan vao Acetone va cdy san 1én 1
g dat kho nghién min. Dung dich yém khi ding
cho cac nghi€ém thitc (NT) nhu NT3, NTS5
khong bd sung thém ngudn hitu co nao khéac
ngoai Chlorpyrifos ethyl nham thac day kha
ning vi khuan tin dung thudc nhu ngudn
carbon duy nhit. O NT3 khong bd sung thém
thudc ma chi c6 ngudn vi khuan nham lam déi
chimg DNA cho NT5. Dung dich yém khi ding
cho nghiém thirc NT2, NT4 c6 ddy du céac
vitamin thiét yéu va hdn hop acid hitu co nhu
pyruvic, propionic, acetic, butyric acid dong vai
trd 1a chat cho dién tir cho cac hoat dong cua vi
khuén khir chlor yém khi. Trong d6, NT2 khéng
b6 sung thém Chlorpyrifos ethyl ma chi c6 vi
khuan dé lam d6i chimg DNA cho NT4. Hon
hop acid hitu co, mdi loai ham lwong 250 mM
duge bd sung mdi thang cho cac nghiém thirc
khir chlor (NT2, NT4). Ngoai ra, thi nghiém
con bd tri thém nghiém thirc ddi ching tiét
trung (NT1) chi ¢6 Chlorpyrifos ethyl dé khao
sat kha nang phan huy Chlorpyrifos ethyl ¢ cac
NT4 va NT5. Dé tao mdi trudng yém khi, cac
lou déu dugc suc voi khi N, trong 20 phut va
hut chan khéng.

Thi nghiém duoc thuc hién véi hai mau dat
PHO1 va PHO2. Mdi miu dit gdbm 5 NT, mdi

NT c¢6 3 lan lap lai nhu sau: NT1: Déi chung
am, str dung 10 g dat tiét tring, Chlorpyrifos
ethyl (35ppm), vitamin va hdn hop acid hitu co;
NT2: Béi chitng duong, sir dung 10g dat khong
tiét trung, khong bd sung Chlorpyrifos ethyl, bo
sung vitamin va hdn hop acid hiru co; NT3: Dbi
chung duong, sir dung 10 g dit khong tiét tring,
khong bd sung Chlorpyrifos ethyl, khong b sung
vitamin va hon hop acid hiru co; NT4: sir dung 10
g dit khong tiét trung, bd sung Chlorpyrifos ethyl
(35 ppm), bd sung vitamin va hdn hop acid hiru
co; NT5: str dung 10 g dat khong tiét trang, bo
sung Chlorpyrifos ethyl (35 ppm), khong bd sung
vitamin va hdn hop acid hiru co.

Bo6 sung thém thudc sau 11 thang u: Sau 11
thang u, ham lugng chlorpyrifos ethyl & cac
nghiém thtre c6 bd sung vi khudn con lai rat
thap, hau nhu khong dang ké. Do do, cac lo u
dugc bd sung thém thude dé 1am giau mat sb vi
khuén. Dé thém Chlorpyrifos ethyl voi nong do
68 ppm trong 40 mL dung dich nudi yém khi,
ding bom tiém y t¢ 3 mL tiém 1 mL
Chlorpyrifos ethyl ndng d6 2800 ppm vao 40
mL dung dich nudi cho cac NT1, NT4 va NTS5,
khong bd sung thude cho cac nghiém thic doi
ching duong (NT2, NT3).

Chi tiéu theo déi: Liy mau & thoi diém 2
thang, 4 thang, 6 thang, trudc bd sung thém
Chlorpyrifos ethyl, bo sung thém Chlorpyrifos
ethyl, 20 ngay va 4 thang sau khi thém
Chlorpyrifos ethyl dé xac dinh ham luong
Chlorpyrifos ethyl con lai va cic san phim
trung gian dugc tao ra trong qua trinh phan huy
yém khi Chlorpyrifos ethyl.

Cach lf'ly mau: Léc that déu lo u, dung bom
tiém y té tiét tring Iy tir lo & 1 mL cao lo huyét
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thanh 10 mL. Bom tiém phai dugc thdi v6i khi
nito dé day hét O, trude khi lay miu.

Phwong phiap phin tich héa heoc
Chlorpyrifos ethyl: Quy trinh trich miu duoc
thue hién qua 3 14n trich. Lan tht nhit 1dy 1 mL
méu can phan tich tir cac lo 40 mL da bd tri cho
vao lo huyét thanh sau d6 thém 3 mL hdn hop
toluene: acetone (2:1), vortex trong 2 phut va
dit trén may lic ngang trong 24 h voi toc do
250 vong/phit. Sau 24 h, vortex cac 1o pi trong
2 phut roi li tim véi tc d6 3.000 vong trong 2
phat 30 gidy. Dung pipet thty tinh hat hét phan
dung moi bén trén c6 chira Chlorpyrifos ethyl
sang cac lo huyét thanh méi. Lan trich thir 2
thuc hién tuong tu lan ther nhét nhung chi st
dung 2 mL hdn hop dung méi. Lan thtr 3 tuong
tu 1an trich thir 2 nhung chi str dung 1 mL dung
mdi va thyc hién lién ngay sau lan trich thir 2.
Sau khi trich cho mau bay hoi tu nhién trong ti
hat cho dén khi dat thé tich 1 mL dé tiép tuc
quy trinh lgc. Chlorpyrifos ethyl trong dung
dich trich dugc lam sach b?mg cach loc qua cot
alumina. Trudc khi loc alumina dwoc bat hoat
bang cich nung 0 550 °C (it nhat 24 h) sau do
chuyén sang tu sdy 250 °C trong 30 phut. Tiép
tuc chuyén sang binh hut 4m dé lam ngudi sau
d6 bd sung nudc khir khoang (3% luong
alumina) roi lic manh trong 30 phut. Na,SO, va
gon thuy tinh dugc nung & 250°C trong 2h. Qui
trinh loc chi tiét nhu sau: nhdi mét it gon thuy
tinh vao cot, lip cot 1én gia. Dung gidy nhom
can 1 g alumina cho vao cét, thém khoang 1-2
cm Na,SO, 1én bé mat. GO nhe cOt dé alumina
chit lai. Rira cot v6i 1,3 mL hén hop
DCM:Hexan (2:1) sau dé tiép tuc rira ngay
bang 4mL Hexan khi muc dung méi cii vira
cham dén mat trén cuia lop Na,SO,, tranh dé
khé cot. Cho mAu vao dau trén cua cot, sau khi
mau di hét qua cot s& thu dugce phan dung moi
¢6 chira Chlorpyrifos ethyl da loai bo tap chat.
Trang lo pi hai lan v6i Hexan, mdi lan 2 mL.
Dé miu bay hoi tw nhién dén thé tich 1 mL.
Ham luong thubc dwoc xac dinh bing may
HPLC va cac san pham chuyén héa duge xic
dinh bang may GCMS.

Phwong phap xac dinh Chlorpyrifos ethyl
trén HPLC: May HPLC cia hang Shimazu-

LC20A, st dung cot C18 voi chiéu dai 25 cm,
duong kinh trong 4,6 mm, kich thudc hat 5 pm, ty
1€ pha dong Metanol: Nudc 1a 80:20, budc song
230 nm va toc do dong 1a 1 mL.

Phwong phap xic dinh san phim trung
gian trén GC/MS: cac san pham trung gian
ctia Chlorpyrifos ethyl duoc xac dinh bang cach
scan trén may GC/MS QP2010 plus cua hang
Shimazdu, stir dung cot séc ky Rxi 5SiIMS 30 m
x 0,32 mm; film 0,25 pm. Nhiét do buéng bom
mau 250°C, diém giao tiép GC va MS 250 °C,
bd ngudn ion 200 °C. Thé tich miu bom 1 pL
v6i ché do khong chia dong.

2.2.3. Phuong phap phan tich sinh hoc

Dya vao két qua phan hiy yém khi
Chlorpyrifos ethyl gin nhu nhau cua VK trong
hai mau dat PHO1 va PHO2 nén chi chon cac
mau dat caa hé vi khudn ki hiéu PHOL thoi
diém 2 thang u dé phan tich su da dang di
truyén. Theo cac két qua nghién ciru su da dang
di truyén cta cac nhém vi khuan khir Clo yém
khi cho thiy c6 nhidu loai thudc nhoém
Chloroflexi. Nhém vi khuin Chloroflexi —
nhém vi khuan tiém ning khir Clo yém khi cac
hop chat hitu co chira gbc Clo. Cac nhom vi
khudn khac nhau thudc nganh Chloroflexi phé
bién chiém ty 18 cao trong sO cac cong ddng vi
khuan va ching phan bd wu thé khac nhau tuy
theo vi tri dia ly va d6 séu [6]. Mot sd nghién
ctru da cho thay Chloroflexi 1a nhém vi khudn
dai dién, chiém ty 1€ dén 80% cac nhom vi
khuédn duoc xac dinh bang phuong phap khuéch
dai chudi DNA cua gene 16S rRNA cua vi
khuén tir cac mAu trAm tich [7] va chiém ty 1¢
trung binh khoang 17% tong s6 cac trinh ty
gene 16S rRNA cua vi khuén duoc dinh danh
[6]. Céc dong vi khuan trong nganh Chloroflexi
cling rat da dang Ve déc tinh sinh ly hoc [8].
Trong mdi trudng trim tich bién, biang phuong
phap PCR khuéch dai gene 16S rRNA da phat
hién dugc cac nhém cing mét to tién trong
nganh Chloroflexi nhu Chloroflexi “subphylum
I (vi du, Anaerolineae va Caldilineae) [9] hoac
Chloroflexi “subphylum II” (vi du, 16p
Dehalococcoidia, trudéc day duogc goi la lop
“Dehalococcoidetes™) [10]. Su da dang vé cdu
truc hé ciia nhém Chloroflexi dugc phan tich cé
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thé cho thiy su da dang vé ciu trac ciia nhom vi
khuén khtr Clo trong mau u. Do d6, thi nghiém
thyc hién tach chiét DNA vi khuan trong dét
theo qui trinh tich chiét DNA tir dit ciia My
thudc hang PowerSoil™ Isolation. Miu DNA
duoc thyc hién phan ung PCR kép, trudc ti€n
v6i cip mdi ddc hiéu 338F/1101R dé khuéch
dai gene 16S rRNA cta nhom Chloroflexi. Sau
d6, san pham PCR nay dugc khuéch dai 1an thir
hai bang mdi 341F-GC/534R dé nhan doan
gene ngén hon. Tiép tuc thuc hién dién di bién
tinh ting cidp (DGGE) nham phén tich sy da
dang h¢ vi khuan phan huy Chlorpyrifos ethyl.

2.2.4. Phuong phdp thong ké xit li s6 liéu
i S6 liéu thi nghiém dgqc tin}l toan trén phﬁn
mém Excel. Thong ké bang phan mém Minitab
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Thoi gian @ (thang)  (a)
—+—NT1-ddi chimg tiét traing- PHO1
—=—NT4-bb sung acid hitu co-PHO1
—&—NT5-khong bd sung acid hiru co-PHO1

Hinh 2. Kha nang phan huy Chlorpyrifos

Két qua khao sat du lugng Chlorpyrifos
ethyl trén h¢ vi khuan PHO1, PHO2 cho thay
hoat dong phan huy thudc dién ra khd manh.
Ham lugng Chlorpyrifos ethyl sau 2 thang 0 chi
con 0,9-15,01 ppm (twong duong 3-45%).
Riéng véi nghiém thirc khong bo sung acid hiru
co cta hé vi khuin PHO2 chua c6 sy khac biét
so voi dbi chung, ham luong Chlorpyrifos ethyl
con d&én 15,9 ppm (twong dwong 82%). Sau 10
thang u, ham lugng Chlorpyrifos ethyl chi con
0,7-3 ppm (twong duong 3-14%). Trong ca 2 hé
vi khuan, toc d6 phan hity Chlorpyrifos ethyl &
nghiém thtc c6 acid hitu co nhanh hon so voi
tbc do phan huy Chlorpyrifos ethyl & nghiém
thire khong bd sung acid hitu co trong 2 thang
dau nuéi u. Sau khi lam giau mat sé vi khuan

Néng d§ Chlorpyrifos ethyl conlai (ppm)
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dé kiém dinh phan phdi chuin, dong nhat
phuong sai, so sanh trung binh va phan tich
ANOVA. Xt li anh bang phan mém Cluster va
Gel Compare dé so sanh do tuong dong giita
cac hé VK.

3. Két qua va thio luin

3.1. Pdnh gid kha nang phdn hiy yém khi
Chlorpyrifos ethyl

Kha nang phén hiy Chlorpyrifos ethyl cua
2 h¢ vi khuan PHOI va PHO2 qua thoi gian
dugc trinh bai trong Hinh 2.

70 | B4 sung thude

i

0 2 4 6 8 10 12 14 16
Thoi gian i (thang)  (b)

—+—NT1-d6i chiing tit triing- PH02

—8~NT4-b6 sung acid hiru co-PH02

—#—NT5-khéng bd sung acid hiru co-PH02

ethyl ctia hé PHOI (a) va PHO2 (b).

bang cach bd sung Chlorpyrifos ethyl, két qua
phan tich chi tiéu theo ddi vaAn cho thay hai h¢
vi khudn c6 téc d6 phan hity thudc kha nhanh.
Ham lugng Chlorpyrifos ethyl con lai sau 20
ngay 1a 6,9-10,3 ppm (11-15%). Riéng voi hé vi
khuan ki hiéu PH02, & nghiém thic khong co
acid hitu co, thoi diém 11 thang 20 ngay nong
Chlorpyrifos ethyl trong 1o G con 29,1 ppm tuong
dwong 57% va khac biét khong ¢ y nghia thong
ké so v6i thoi diém 11 thang. Dén thoi diém 15
thang, ham lugng Chlorpyrifos ethyl & nghi€ém
thire chi con 0,4-8,3 ppm (1-16%).

Toém lai, sau qua trinh khéo sat cho thiy ca
2 h¢ vi khuan ki hi¢u PHO1 va PHO2 déu c6 kha
nang phan huy tt Chlorpyrifos ethyl trong diéu
kién yém khi. Tinh dén thoi diém 20 ngay dau
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b tri thi nghiém, hé vi khuan ki hiéu PH02 c6
tbc do phan hity thuc nhanh nhét trong nghiém
thirc c6 bo sung acid hitu co. Thoi gian phan
hay sau khi thém Chlorpyrifos ethyl 0 2 hé vi
khuan di duoc rit ngan hon so vé6i lan dau bo
tri thi nghiém, ching to di c6 sy gia ting vé
mat sd vi khuan tham gia phan huay thudc.

3.2. Khaio sdt su chuyén héa ciia Chlorpyrifos ethyl

Bén canh qua trinh khao sat kha nang phan
hay Chlorpyrifos ethyl, thi nghiém ciing quan
tam phan tich san pham trung gian sinh ra trong
qua trinh phan huy Chlorpyrifos ethyl.

Dbi véi nghiém thuc c6 bd sung acid hiru
co nhim thic diy hoat dong phan huy
Chlorpyrifos ethyl khu Clo, c6 nhiéu san pham
chuyen hoa nhu: san phdm phan hiy gbc Clo &
vi tri s6 5 trén vong pyridine: O,0-dietyl-3,6-
dichlo-2 pyridil photphorothioat, san phérn
phan huy gbc lan: 3,5,6 trichloro-2 pyridinol
(TCP). Ngoai ra, qua phéan tich con do tim dugc
su hinh thanh cua O,0-diethyl-O (3,5,6-
trichloro-2-pyridyl) phosphate (Chlorpyrifos
oxon). Tuy nhién, TCP va Chlorpyrifos oxon
dugc phat hién véi ham luong rat thap, xu
huéng phan hiy chii dao van 1a sy hinh thanh
san pham khu chlor. Pi voi nghiém thuc
khong bd sung acid hitu co, hai mau cua hé vi
khuan ki hi¢u PHOl duoc phén tich, trong do,
méu & thoi diém 2 thang c6 cdc san phim trung
gian hoan toan gidng voi nghiém thuc co bd

2 3 4 5
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sung acid hitu co (Hinh 6). Mau thoi diém 11
thang chi co san phdm phan hiy gbc chlor. Két
qua phan tich khong xac dinh dwgc san pham
phan cit mach carbon cua Chlorpyrifos ethyl.
Nhu vay, trong mdi nghiém thirc c6 hay khong
¢6 acid hitu co, vi khuan déu st dung
Chlorpyrifos ethyl v6i vai trd 1a chit nhan dién
tir trong qua trinh hé hip. Riéng véi nghiém
thirc khong bo sung acid hitu co tir két qua phan
tich khong thé két luan duoc c6 hay khong co
kha nang vi khuan sir dung Chlorpyrifos ethyl
nhu nguon carbon duy nhat. Két qua phan tich 2
méiu dbi chimg con cho thay su luu ton cua
Chlorpyrifos ethyl trong mau dat dugc sir dung
dé thi nghiém. Trong dé, c6 1/2 mau c6 su hinh
thanh TCP nhung véi ham lugng rat thip. Dua
vao két qua khiao sat hoat dong phan huy
Chlorpyrifos ethyl va phan tich san phim
chuyén hoa cho thay trong moi truong tu nhién
dd co loai vi khuan ky khi phan hiy duoc
Chlorpyrifos ethyl.

3.3. Pa dang vi khud’n’ ky khi phdn huy
Chlorpyrifos ethyl trong dat

Phén tich da dang di truyén cua cac hé vi
khuan chi dugc thuc hién véi mau dat PHO1
thoi diém 60 ngay. Két qua chay dién di gel
agarose kiém tra san pham PCR bang moi
338F/1101R cho thiy & tit ca cic miu déu co
vach san pham PCR thu dugc twong tng & vi tri
800 bp cua nhém Chloroflexi.

7 8 9 M 10

Hinh 3. Bién di d san phdm PCR cta nhoém vi khuan khir chlor Chloroflexi
trong cac nghiém thirc mau dat PHO1 véi cap mdi 338F/1101R.
Ghi chii: (M: thang chuin; 5: Di chig sng - bd sung acid hitu co; 2, 6, 9: B6 sung acid hitu co;
3,7 Déi chitg sdng - khong bd sung acid hitu co; 4, 8: Khong bd sung acid hitu co; 10: ddi chimg am)
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Hinh 4. Dién di d6 san phim PCR (DGGE) miu d4t PHOI.
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Hinh 5. D6 tuong dong cta hé vi khuén thude nhom Chloroflexi cia mau dét.
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San phim PCR cua mdi 338F/1101R tiép
tuc dugc st dung dé thuc hién phan tmg PCR
v6i moi tong quat 341F-GC/534R. San phim
PCR nay sé dugc chay dién di bién tinh
(DGGE) d thiy dugc sy da dang cua hé vi
khuan tham gia phan hity thudc. Mdi bang trén
gel DGGE thé hién cho mot loai vi khuan khac
nhau. Pé xac dinh nhom vi khudn kht chlor
trong thi nghiém, c6 thé dua vao cac vach DNA
méi xudt hién trong miu c6 bd sung
Chlorpyrifos ethyl so véi nghiém thirc dbi
chung khong bd sung Chlorpyrifos ethyl. Vi
qua thoi gian 4, mat d6 cua vi khuan khir chlor
tang dan s& d?m dén sy hinh thanh cc bing méi
trong cac nghiém thirc. Pién di dd san phdm
PCR (DGGE) duoc trinh bay trong Hinh 4 va
két qua phén tich d6 twong dong giita cac hé vi
khuédn dugc trinh bay trong Hinh 5.

Két qua dién di dd cho thdy c6 nhiéu bing
DNA xuat hién trén cung mdt lan, ching to
trong mau U c6 nhiéu loai vi khuén khac nhau
thudc nhom Chloroflexi. Cac bang dugc danh
du trén dién di do (Hinh 4) 1a cac bang méi
xudt hién va c6 thé 1a nhitng bang cua loai vi
khuén khir chlor trong thi nghiém. Tuy nhién, vi
tri cua cdc bang trén dién di dd cho thiy céu
tric hé vi khuan giita céc nghiém thirc la gin
nhu nhau (Hinh 5). Sy khac biét vé chu tric hé
vi khudn giita tit ca cac nghiém thirc khong
vuot qua 10%. Cu thé 1a d6 tuong ddng vé cau
trac ciia hé vi khuan giita nghiém thirc c6 bd
sung acid hiru co (an sd 4), khong bd sung acid
hitu co (1an s 3) so voi cac nghiém thirc doi
chung (lan s 1 va 2) dén 90%. Ngoai ra, do
tuong ddng gitta hai nghiém thirc doi chimg co6
bd sung va khong bd sung acid hitu co rit cao,
dén 96%.

Két qua phan tich sy da dang coa hé vi
khudn phu hop véi két qua kiém tra san phdm
phu trén GCMS. Do trong dat da c6 sdn ngudn
acid hiru co nén ¢ nghiém thirc c6 bd sung va
khong bd sung acid hitu co, cac san phim phu
xac dinh duge 1a nhu nhau. Diéu d6 chung to,
co ché phan hity thudc giita hai nghiém thirc
chua c6 sy khéac biét. Vi vay, cAu trac hé vi
khudn phan tich duoc kha giéng nhau. O NT2
va NT3 tuy c6 rét it san pham trung gian duoc

phat hi¢n (chi c6 TCP xuét hién & 1/2 mau dugc
phan tich), c6 thé do ham luong qua thip nén
kho do tim, nhung van c6 su hién dién cua
Chlorpyrifos ethyl. Vi vay hoat ddng khir chlor
van c6 kha ning xdy ra va xdy ra O ca hai
nghiém thtrc ¢ va khong c6 ngudn acid hiru co
b6 sung, d6 1a 1i do dan dén sy twong dong & ty
16 cao gira tat ca cac nghiém thirc v6i nhau.

4. Két luan

Hai hé vi khuan déu c6 kha ning phéan huy
t6t Chlorpyrifos ethyl trong diéu kién ky khi.
Thoi gian phan huy thudc di dwogce rat ngin hon
sau 1an bd sung Chlorpyrifos ethyl thtr hai. Da
¢6 su gia ting vé mat do vi khuan tham gia
phan hay thudc. Hoat dong phan huy
Chlorpyrifos ethyl & nghiém thic bd sung va
khong bd sung acid hitu co déu dién ra theo
clng co ché 1a khir chlor trong ho hip yém khi.
O nghiém thirc khong bd sung acid hitu co,
khong thé két luan dugc c6 hay khong kha ning
cac hé vi khuan tan dung Chlorpyrifos ethyl
1am ngudn carbon duy nhat. San phim chuyén
héa chia yéu cua Chlorpyrifos ethyl Ia
0,0-dietyl-3, 6-dichlo-2 pyridil
photphorothioat. Ngoai ra con ¢ sy hién dién
cua 3,5,6 trichloro-2 pyridinol (TCP) va
0,0-diethyl-O (3,5,6-trichloro-2-pyridyl)
phosphate (Chlorpyrifos oxon). Cé su luu ton
Chlorpyrifos ethyl trong mau dét thi nghiém.

Két qua thyc hién phan ing PCR va dién di
bién tinh DGGE d6i v6i miu dit ruéng PHO1
dé phan tich gene 16S rRNA cia nhém vi
khudn Chloroflexi cho thiy su da dang vé cdu
tric ctia hé vi khuan giita cac nghiém thirc bo
sung, khong bd sung acid hitu co va nghiém
thic d6i ching (khong bd sung Chlopyrifos
ethyl) c6 do twong ddng cao, khoang 90-96%.

Loi cam on

Téac gia bai bdo xin chan thanh cdm on cac
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da gitp 4o trong cong tac thu mau dat. Nghién
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Investigation of Chlorpyrifos Ethyl Degradation
by Anaerobic Bacteria Communities
from Paddy Soils in Hau Giang Province

Truong Quoc Tat', Duong Minh Vien', Huynh Thi Cam My', Dirk Springeal®

!College of Agriculture and Apllied Biology, Can Tho University
ZFaculty of Bioscience Engineering, Katholic University of Leuven, Belgium

Abstract: The objective of this study was to estimate the ability Chlorpyrifos ethyl (CE)
decomposition with and without supplementation of organic acids in anaerobic conditions by soil
bacteria on intensive rice fields in the the Hau Giang provinces. The experiment was set up in
microcosms containing mineral minimum (30 ml), soils (10 g) and CE (35ppm) in 15 months days at
anaerobic conditions. The results showed that all treatments were well biodegradable for CE. After 2
months of incubation, the concentration of CE rest of the treatments ranged from 3-82% of the initial



T.Q. Tat va nnk. / Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Cong nghé, Tap 33, S6 28 (2017) 146-155 155

concentration. CE decomposition rate was increased after supplementation CE. After 11,6 months of
incubation, CE concentrations rest of the treatments ranged from 4-57% of the initial concentration.
Bacterial communities (PH02) have higher CE decomposition rate than other bacterial communities
under the same conditions supplemented with organic acid. Meanwhile decay rate among the
microbial communities in the absence of additional organic acids is the same. Intermediate products
generated during the decomposition of CE by soil bacterial communities were determined to include
0,0-dietyl-3, 6-dichlo-2 pyridil photphorothioat, 3,5,6 trichloro-2 pyridinol (TCP) va O,0-diethyl-O
(3,5,6-trichloro-2-pyridyl) phosphate (Chlorpyrifos oxon). PCR-DGGE results showed that the
structure of bacterial community (PHO1) diversity among treatments complements, does not
supplement the organic acid and the control treatment (no additional Chlorpyrifos ethyl) has a high
degree of similarity, 90 -96%.

Keywords: Chlorpyrifos ethyl, Anaerobic Bacteria, DGGE, high performance liquid
chromatography, Gas Chromatography Mass Spectometry.



