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SUDUNG NGUYEN TO PONG VI PHONG XA PE NGHIEN CUU
KHA NANG PHAN GIAI THUOC TRU SAU LAN
HUU CO (PIMETOAT) CUA VI KHUAN

PHAM THI LE HA, TRAN THI THUY, NGUYEN DUY HANG

Dé nghién citu su phan gidi c4c loai thudc bao
vé thuc vat néi chung va thudc trir sdu néi riéng,
céc loai nguyén to dong vi phong xa thudong dugc
stt dung [1-3]. Cac hop chit bao vé thuc vat,
thuong duogc danh diu & céc vi tri C hoac P,[J tr&
thanh "“C, *P, nho d6 c6 thé nhan biét dugc su
phan giai va vi tri phan giai bdi cac chit cé hoat
tinh sinh hoc nhu vi sinh vat, enzim/[

Thudc dimetoat (Di) 14 loai thudc trir sau lan
hitu co dugc sir dung nhiéu & cac ving trong rau
mau va cay cong nghiép [4-6]. Bén canh hiéu
qua bao vé thuc vat, né con gay 6 nhiém moi
truong, lam giam su da dang sinh hoc. Hon thé
nita, n6 con 1am gidm gié tri thuong phdm cla
san phdm nong nghiép [7-10].

Dé xtir ly thudc Di ton du trong moi trudng,
cc phuong phap vat Iy va héa hoc c6 thé dugc sir
dung, song néu st dung phuong phép sinh hoc thi
hiéu qua bao vé moi truong s€ tot hon [11-15].

O Viét Nam, cling nhu trén th€ gidi, cac
cong trinh nghién ctu st dung nguyén t6 dong
vi phong xa dé nghién citu su phan gidi thude Di
con rat it [3].

Muc dich ctia cong trinh nghién ciiu nay 1a
budc dau st dung thude Di cé nguyén t6 dong vi
phéng xa *P dé nghién citu kha nang phan gii
thudc Di ctia 2 ching vi khuén da dugc phan lap tix
vung dat trong rau tai Da Lat (tinh Lam Dong).

I. PHUONG PHAP NGHIEN CUU

1. Chung vi khuin

Hai ching vi khudn Aerococcus sp.T va
Neiseria sp.C c6 kha nang phan giai thudc Di da
dugc phan 1ap tir dat cta viing trong rau Da Lat,
duoc sir dung dé nghién citu (c4c dic trung sinh
truong, kha nang phan gidi thudc Di cha 2
chung vi khuén nay da dugc xéc dinh) [16].
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Vién nghién citu hat nhdan Pa Lat

2. Thuoc Pi duge danh dau nguyén to dong
vi phéng xa

Thuoéc Di cé6 cong thic héa hoc: o,0-
dimethyl-5-(N-methylcacbamido methyl) dithi-
ophosphate. Thuéc Di dugc dinh dau nguyén to
déng vi & goc phot pho (PP-dimetoat) trén 10
phan tng ctia Vién hat nhan Da Lat, c¢6 do sach
hat nhan > 99,5%, do sach héa phéng xa >
98,8%, do sach héa hoc > 99,4% (theo ban kiém
nghiém cua phong Pong vi phong xa, Vién hat
nhan Da Lat).

3. Panh gia sy phan giai thuoc Pi bang
phuong phap dong vi phong xa

Thuoc Di da duge danh ddu nguyén t6 dong
vi P (P-Di) duoc loc khudn biang mang loc
khuan millipore tru6c khi duoc dua vao cdc binh
c6 nuoi cdy 2 chung vi khuan Aerococcus sp.T
va Neiseria sp.C v6i nong do 1a 15 pg/ml.

Tai cdc thoi diém O h', 24 h, 48 h, 72 h va
120 h, do cdc chi tiéu sau:

- Hoat do phéng xa (HDPX) tong trong mau.

- Hoat do phéng xa ctia thudc **P-bi. Thudc
#P-Di duoc tdch chiét bang cédch cho étil axétat
vao dich nuoi cdy theo ty 1¢ 1: 1; lac trong 30
phiit dé tao thanh 2 16p; tdch 16p hitu co phia
trén chia thusc **P-Di.

- Hoat do phéng xa cta P trong dich nuoi
cay sau khi da loai bod sinh khoi cua vi khudn
bang mang loc khuan millipore (Millex GS), @ =
0,22 pm.

- Hoat do phéng xa ctia P trong sinh khoi
vi khudn.

D6i ching 1a binh chi ¢6 thuoc *P-bi trong
moi trudng nuodi cay, ma khong c6 vi khudn.

Ghi chii: * HDPX cua thuéc *P-Di duoc do



ngay sau khi cho vao maoi truong.

Do nguyén t6 dong vi dugc thuc hién badi hé
may do 3 do TAEA cung cdp. Qua trinh phan
tich duogc thuc hién theo quy trinh 1.

4. Phan tich cac chat hinh thanh sau khi
phan giai
L4y 5 ml dich nuoi cdy 2 chang vi khuén
Aerococcus sp.T va Neiseria sp.C c6 b sung

Vi sinh vat ,\ '/\ 32p_pj
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1-5 ngay

—_—

Po **P vi sinh vat (5)

Vi sinh vat

B

Loc bing
phin loc

2P trong
moi truong

\ i
Do *P trong
moi truong (4)

Bay hoi

\ Bay hoi

Po **P-bi trong moi
trudong cé vi sinh vat (3)

thuoc Di, thém vao 5 ml étil axétat dé chiét, ly
tam trong 30 phut, thu 1ay 4 ml étil axétat vao
ong nghiém, cho thém mot it Na,SO, khan dé
tdch H,O. Tiém 4 pl vao mdy sic ky khoi phé
(GC-MS), détecto khoi phd tit cuc, nhiét do
interface: 240°C; nhiét do nguon ion: 210°C. St
dung thu vién phd, két hop dién tich thu duoc
trén cdc dinh, xdc dinh cdc hgp chit da hinh
thanh va ham lugng clia ching.

Bay hoi
————— Do *Pténg (1)

Etil axétat

*’P-Di

|
VY
=

Vi sinh vat

— N A \
va moi truong

+— Tach loc

Bay hoi

Do *’P-Di (2)

Hinh 1. Quy trinh st dung thudc trir sau dimetoat dugc danh dau nguyén t6 dong vi phéng xa
P (°**P-Di) dé d4nh gi4 kha nang phan giai thudc trir sau Di cha vi khuidn
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IL. KET QUA NGHIEN CUU

1. Panh gia kha nang phan giai thuoc Pi
ciia chung vi khudn Aerococcus sp.T bang
ky thuat danh dau nguyén to dong vi
phong xa

Bang 1 va hinh 2 cho thdy HDPX clia thudc

*P-Di giam dén theo thoi gian nuoi cdy. Sau 24
gio, HPPX con 36,9% va & 72 gio, **P-bi khong
c¢6 mat trong moi truong nudi cdy; nhu vay
ching vi khuin Aerococcus sp.T ¢6 kha nang
phan giai thu6c Di. Su phan giai con dugc thé
hién rd nét qua HDPX clia *P cao trong moi
truong nuodi cdy (tang tr 2% 1én 75% sau 120
gi0 nuoi cay).

Bdng 1

Hoat do phong xa cua thudc trir sau dimetoat (**P-Di) duoc danh d4u nguyén t6 dong vi

phong xa ** P con lai trong dung dich c6 chiing vi khuin Aerococcus sp.T

3 Etil MT VK

Oh 100 95,5 2,2 2,0
24h 96 36,9 37,6 20,5
48 h 93 0,7 82,5 8,7
72 h 89 0 79,1 9,1
120 h 80 0 75,3 4,7

Ghi chii: don vi 1a (%) hoat do phéng xa (HDPX); >.. HDPX trong toan bo mau. HDPX cua thudc trix
sau c6 ddnh dau dong vi phéng xa **P; MT. HDPX clia **P trong moi trudng nuoi cdy; VK. HDPX cla

2P trong vi khudn.
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Hinh 2. Su thay d6i cta hoat do phong xa trong moi trudng
nuoi cdy c¢6 chiing vi khuan Aerococcus sp.T

Hoat do phéng xa clia *P ciing do duogc
trong sinh khéi ctia chliing vi khudn Aerococcus
sp.T, tuy khong cao. Trong sinh khéi cua vi
khuin, HPPX cta P do dugc c6 thé & hai
dang: dang 1 1a **P clia thuéc **P-Di (thudc Di 1a
loai thudc trir sdu noi hap nén cé thé duoc hip
thu mot phan vao bén trong t€ bao vi khuén) va
dang 2 12 *P nhung khong phai 12 ¥P-bi. O giai
doan 24 gio, HDPX trong sinh khdi cao hon cac
giai doan khdc, c6 1€ 1a do 24 gid 1a giai doan
cla pha tiém phat-pha lag clia ching vi khudn
Aerococcus sp.T [14, 16], nén kich thuéc cua t&
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bao tang nhanh, ham lugng ARN ciing tang
nhanh; ching c¢6 kha nang ti€p thu cao d6i véi
mot sO chat, bén canh dé thudc Di 1a loai thude
trlir sau noi hdp va chang vi khuén Aerococcus
sp.T 1a vi khudn c6 kha nang sinh trudng phat
trién kha manh, cho nén da hip thu kha 16n P,
trong d6 chii yéu la **P-Di v mot phan **P tu do
¢6 duoc do qua trinh phan giai boi cdc enzym
ngoai bao clia s6 vi khuin c6 ban ddu. O thoi
diém 48 gid va 72 gid, so lugng t€ bao bat dau
tang lén, c6 1€ **Ptu do & bén ngoai dugc dua tré
lai, 1am chat dinh dudng cho t€ bao, dong thoi



thong qua qud trinh di héa, thusc **P-Di c6
trong t€ bao dugc thai ra moi truong ngoai, cho
nén & giai doan nay, phan tram HPPX clia **P
trong t€ bao giam thip va dat 8,7% va 9,1%
tuong Ung. 0 giai doan 120 gio, 1a pha can
bang, lic nay s6 luong t€ bao sinh ra trong quan
thé & trang thai co dinh dong-s6 t€ bao méi sinh
ra bing s6 t€ bao cii chét di, qua trinh trao doi
chat gitra t€ bao va moi truong giam thap. Doi

v6i chang vi khuan Aerococcus sp.T, giai doan
ndy kha ngan [14, 16]; ¢6 1& do vay ma %
HDPX ctia *°P trong t&€ bao gidm han, chi con
4,7%. Két hop véi két qua cua cac nghién ctu
trudc, chung vi khudn Aerococcus sp.T phan
giai thuoc Di khong bang con dudng hip thu ma
da tao ra cdc enzym ngoai bao phan giai thudc
bi [14, 16], nhu vay ching td ching vi khuidn
nay da phan giai thudc Di.

Bdng 2

Hoat do phong xa cua thudc trir sau dimetoat (**P-Di) duoc danh d4u nguyén t6 dong vi

phong xa **P con lai trong dung dich ¢6 chung vi khuan Neiseria sp.C

3 Etil MT VK
Oh 100 95,5 2,2 2,0
24h 96 28,4 60,6 6,6
48 h 93 1,3 89,1 1,7
72h 89 0 80,2 6,1
120 h 80 0 60,6 11,5
Ghi chii: nhu bang 1.
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Hinh 3. Sy thay déi ctia hoat do phéng xa trong moi trudng nuoi cdy
c6 ching vi khuan Neiseria sp.C

2. Panh gia kha nang phan giai thuoc Pi cua
chung vi khuin Neiseria sp.C bang k§
thuat danh dau nguyén t6 dong vi phong xa

Bang 2 va hinh 3 cho thdy HDPX ctia thuée
2p_pi giam dan theo thdi gian nuoi cdy. O thoi
diém 24 gio, HDPX 1a 28,4% va 72 h sau nu6i
cdy, thuoc *P-Di khong c6 mat trong moi
truong. Nhu vay, ching vi khuén Neiseria sp.C
c6 kha nang phan giai thuéc Di va kha nang
phan giai cao hon so véi ching Aerococcus sp.T
(37,6%). Diéu nay phu hop véi két qua st dung
sic ky khi dé phan tich du luong ctia thuéc i

trong cong trinh nghién ctu truée [14, 16].
Trong sinh khéi clia ching vi khuin Neiseria
sp.C ¢6 P, tuy nhién ty 1¢ ndy la khong déng ké
ma P chl yéu tap trung trong moi trudng nudi
cdy. Trong sinh khoi cha vi khudn, hoat do
phong xa clia *P & giai doan 24 h 12 6,6%, sau
d6 giam dan (6 thoi diém 48 h 1a 1,7%); c6 1&
ciing tuong tu nhu chiing vi khuan Aerococcus
sp.T, do 24 h 1a giai doan ctia pha tiém phét-pha
lag. Tuy nhién, qua trinh sinh truoéng cta chiing
vi khuén Neiseria sp.C khong manh nhu ching
vi khudn Aerococcus sp.T, cho nén ¢6 1& c6 hap
thu thudc *2P-Di nhung khong nhiéu [14, 16]. O
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giai doan 120 h, 1a pha can bang cua chung vi
khuédn Neiseria sp.C, giai doan nay 1a kha dai va
dai hon so vé6i ching vi khuén Aerococcus sp.T
[14, 16]. Do vay, c6 1€ & giai doan nay, trong
moi trudng nuodi cdy chiang vi khuan Aerococcus
sp.T, chat dinh dudng can, doc t6 trong moi
trudng tich liiy cao thi & ching vi khuidn
Neiseria sp.C, chat dinh dudng van con, doc to
chua cao, vin con c6 su trao ddi chét, hoic ciing
6 thé chung vi khuin Neiseria sp.C da su dung
*P trong qué trinh dong héa, do d6 ma %
HDPX cta P trong t€ bao tang va dat 11,5%.
Nhu vay, chung vi khuin Neiseria sp.C c6 kha
nang phan giai thudc Di.

3. Cac hop chat hinh thanh trong qua trinh

phan giai thuoc Di béi vi khuin

Su chuyén héa va phan giai céc hop chét lan
hitu co trong tu nhién tuy nhanh nhung rat phic
tap, doi khi xudt hién nhiéu hop chat trung gian
doc véi con trung va dong vat mdu néng hon
gdp nhiéu 1an dang thudc ban d4u. Phan 16n céc
hop chét doc trung gian nay la san phiam cua
qué trinh oxy hoéa khtr. Thi du trong qué trinh

chuyén hoéa va phan gidi parathion-métil, san
phdm trung gian paraoxon-métil doc hon
parathion-métil gdp 5 Ian; qua trinh chuyén héa
va phan gidi thuéc Di c¢6 san phdm trung gian
PO-Di doc gap 10-11 lan thudc Di. Néu thude
Di dugc phan giai 90%, trong d6 chi can 10% la
dang PO-Di, thi do doc con cao hon so véi ban
dau va sy phan giai xem nhu mat y nghia. Do
vay, viéc phan tich cidc hgp chit hinh thanh
trong qué trinh phan giai béi vi khudn la cin
thiét.

Bang 3 thé hién cdc hgp chit c6 mit trong
dich nuoi cdy c6 thudc Di va hai ching vi khuan
Aerococcus sp.T va Neiseria sp.C. Két qua cho
thdy ham lugng thudc Di trong méi trudng nuodi
cdy c6 vi khudn nhd hon so véi khong cé vi
khudn; dac biét trong trudng hgp c6 chlng vi
khudn Neiseria sp.C, thu6c Di bi phan giai hét.
Cac hop chat c6 mat trong moi truong cd vi
khudn khong khdc ma lai it hon so v6i dung
dich moi truong cé thude i ma khong céd vi
khuan; thém vao d6, s6 luong céc hgp chat hinh
thanh it hon va trong ca 3 trudng hop, déu
khong thdy c6 dang PO-Di.

Bdng 3

Cac hop chat ¢6 mat trong moéi truong nuoi cay co thuoc bi
va hai chiing vi khu4n Aerococcus sp.T va Neiseria sp.C

STT RT | Tén hop chat | Dién tich (m?)
Khong ¢6 vi khuan

1 18.79 Tetradecan 3975.93
2 20.46 Hexadecan

3 20.79 Phocmationg 7117591
4 21.82 Diethyltoluamit 9529.46
5 Hexadecan

6 Heptadecan

7 Hexacizan

8 24.11 Dimetoat 12038.60
9 Eicosan

10 25.38 Polysiloxan 16428.41
11 Dibutylphthalat 16997.36
12 27.19 16003.82
13 27.42

14 27.58 3- Eicosan 12304.44
15 29.29 Polysiloxan 60863.59
16 Hydrocacbon

17 30.04 Xyclo Eicosan 13000.97
13 30.99 Polysiloxan 82617.30
19 32.29 Octasican 8987.71
20 Xyclodecosan

72



21 Hydrocacbon
22 32.56 Polysiloxan 112041.10
23 33.46 Hydrocacbon 16003.82
24 Dimetylphthalat
25 34.23 Polysiloxan 154603.50
26 34.75 Hydrocacbon 2663791
27 36.33 Polysiloxan 229079.86
28 38.14 Hydrocacbon 64017.42
29 39.08 Polysiloxan 220071.16
Vi khuan Aerococcus sp.T
1 18.79 Tetradecan 3975.93
2 20.46 Hexadecan 1734.86
3 20.76 Phocmationg 4388.07
4
5
6 22.05 Heptadecan 4495.25
7 Hydrocacbon
8 24.10 Dimetoat 6430.91
9 25.47 Axit tetradecanoic
10 25.96 Hydrocacbon 10514.16
11 Dibutylphthalat
12 Metil exte clia axit béo 9309.32
13 Hydrocacbon
14 27.21 Hexadecanoic
15 28.32 Hydrocacbon 38663.75
16 Hydrocacbon 6885.35
17 29.46 1-Docosanol
18 30.99 9829.25
19
20
21
22
23 33.44 Diocthylphthlat
24 34.10
25
26 34.72 16285.83
27 36.25 12166.73
28
29
Vi khuan Neiseria sp.C
1 18.78 Tetradecan 5192.35
2 20.46 Hexadecan 2577.69
3 20.76 Phocmationg 540.98
4 21.81 Diethyltoluamit 4818.45
5 22.05 Hydrocacbon no mach thiang
6 6262.78
7 22.79 3123.41
8 23.56 Hydrocacbon no mach thing
9 6453.54
10 23.66 Hydrocacbon mach vong 4244.15
11 24.99 Hydrocacbon no mach thing 7140.88
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12 25.97 Dibutylphthalat 13706.29
13 Metil exte clia axit béo

14 27.22 Axit hexadecanoic 11264.37
15 27.66 Hydrocacbon no mach thiang 3602.15

16 1-Eicosan

17

18 30.22 1714.55

19 31.00 Hydrocacbon 2169.73

20

21

22

23 32.48 2757.57

24 34.11 Diocthylphthlat 15959.82
25

26 34.95 4686.39

27

28 38.36 5411.95

29

Ghi chu: RT (rectention time). thoi gian luu git.
1. KET LUAN

1. Str dung thudc trir sau lan hitu co dimetoat
(Di) dugc danh dau nguyén t6 dong vi phong xa
P (PP-Di), da xdc dinh dugc kha nang phan
gidi thuoc Di ctia 2 chung vi khuin Aerococcus
sp.T va Neiseria sp.C phan lap dugc tir ving dat
trong rau Da Lat.

2. Sau 72 gio nuoi cdy, trong moi truong
nuoi cdy 2 ching vi khuén Aerococcus sp.T va

Neiseria sp.C khong c6 thudc *P-Di.

3. Sau 120 gi® nuoi cdy, hoat do phong xa
ctia P do dugc chi yéu trong moi trudng nuoi
cdy; trong sinh khéi clia vi khuén, **P do duoc
rat thap.

4. Cac hop chat hinh thanh trong qua trinh
phan giai thuoc Di bdi 2 chung vi khuin
Aerococcus sp.T va Neiseria sp.C it hon so vé6i
khong c6 vi khudn va khong hinh thanh cdc hop
chat doc.

25
sazzissensso 27
22 22507086
11204110 29
18
3 assizn
T-zws 15
TV TSe soana5e
28
30.14
21 24 T26 84017.42
4 20 2%
1 T 1617 19 2l
1, o | e PP %
l mlsm s 0 L._. N &gm,
T S R~y "Taoleo | 3zou | 34.00 oo seos T anmo

Hinh 4. K&t quéa phan tich khoi phd méau c6 Di ma khong ¢6 vi khudn
(cac hgp chat danh s6 1, 2,01 ¢6 tén tuong ung v4i tén cac hgp chit trong bang 3)
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Hinh 5. Két qua phan tich khéi phé méu c6 thudc Di va chang vi khuin Aerococcus sp.T
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Hinh 6. K&t quéa phan tich khoi phd méu c6 thudc Di va ching vi khuin Neiseria sp.C
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USING RADIOISOTOPE TO STUDY THE DIMETHOATE
DEGRADATION CAPACITY OF BACTERIA

PHAM THI LE HA, TRAN THI THUY, NGUYEN DUY HANG

SUMMARY

The dimethoate (Di) biodegradation capacity of 2 bacterium strains Aerococcus sp.T and Neiseria sp.C
isolated from agricultural soil of Dalat city was determined by using **P labeled dimethoate (**P-Di). Adding
*2P_Di into the culture medium of these 2 bacterium strains, **P-Di was quickly biodegraded and at 72 hours of
cultivation, **P-Di was not detected. After 120 hours of incubation, the radioactivity of **P was mostly
accumulated in the medium, partly in the biomass of bacteria. Intermediates found in the biotransformation
processes by the strains Aerococcus sp.T and Neiseria sp.C were less than compared to the non
biotransformation process and the poisonous intermediates were not found.

Ngay nhdn bai: 9-5-2005
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