Luwong Thi Thim, Nguyén Tién Pat... | Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 06(43) (2020) 35-45 35

TAP CHI KHOA HOC & CONG NGHE DAL HQC DUY TAN TRUONG PAI HOC DUY TAN
DTU Journal of Science and Technology 06(43) (2020) 35-45 DUYTAN UNIVERSITY

Khao sat kha nang phan huy chlorpyrifos cua 3 dong vi khuan
hieu khi phan lap tai Ba Lat

Investigation of chlorpyrifos degradation by 3 aerobic bacteria strains isolated in Da Lat city

Luong Thi Tham?, Nguyén Tién Pat®, Nguyén Thi Hong Tham?, Nguyén Thuy Huong Trang?,
Ta Thi Tuyét Nhung?, Bang Trung Tin? Lé Thanh D6P¢, H6 Thanh Tam®¢”

Luong Thi Tham? Nguyen Tien Dat?, Nguyen Thi Hong Tham?, Nguyen Thuy Huong Trang?,
Ta Thi Tuyet Nhung?, Dang Trung Tin?, Le Thanh Do"¢, Ho Thanh Tam®<"

aV/ign Nghién cizu Hat nhdn, Pa Lat, Lam Pong, Viét Nam
@Da Lat Nuclear Research Institute, Lam Dong, Viet Nam
bVi¢n Sang kién Sirc khoe Toan cau, Trueong Pai hoc Duy Tan, Pa Nang, Viét Nam
bInstitute for Global Health Innovations, Duy Tan University, Da Nang, 550000, Viet Nam
*Khoa Duge, Trwong Pai hoc Duy Tan, Pa Nang, Viét Nam
°Faculty of Pharmacy, Duy Tan University, Da Nang, 550000, Viet Nam

(Ngay nhdn bai: 16/11/2020, ngay phdn bién xong: 17/11/2020, ngay chép nhdn ding: 14/12/2020)

Tom tat

Nghién ciru ndy trinh bay két qua khao sat didu kién nudi cdy t6i wu nham kich thich su sinh truéng va kha ning phan
hay thude trir sdu chlorpyrifos cua cac dong vi khuan hiéu khi ban dia tai Pa Lat. Thi nghiém khao sat anh huong cia
nhiét do, pH, ndng do thudc trir sau chlorpyrifos 1én kha ning sinh truong va tc do phan huy chlorpyrifos ciia 3 ching
vi khuén B2 (Acinetobacter calcoaceticus), T1 (Bacillus megaterium) va W3 (Sphingomonas pseudosanguims) duoc
tién hanh trong moi trudng muoi khoang t6i thiéu MSM (minimal salt medium) 1ong c& bd sung chlorpyrifos 1am ngudn
cacbon duy nhét. Céc thi nghiém duoc thyc hién trong diéu kién nudi cay long lic, toc do 110 vong/phut, & nhiét do
phong trong didu kién khong c6 anh sang. Két qua nghién ctru cho thiy kha ning sinh truéng va phan huy chlorpyrifos
ctia 3 dong vi khudn dat gia tri t6i wu khi dugc nuéi cdy ¢ nhiét d6 30°C, pH = 7, ndng d6 chlorpyrifos bd sung vao
trong moi trudng nudi cdy trong khoang 10 - 40 mg/L. Két qua nay thé hién tiém ning sir dung cac dong vi khuén hiéu
khi trong viée xtr 1y ton du ctia chlorpyrifos trong dat néng nghiép.

Tir khéa: Moi truong MSM; phan huy chlorpyrifos; vi khuan hiéu khi.
Abstract

This study presents the results of surveying optimal culture conditions to stimulate the growth and decomposition
ability of chlorpyrifos of indigenous aerobic bacteria strains in Da Lat. The experiment surveyed the effects of the
temperature, pH, and chlorpyrifos concentration on the growth and decomposition of chlorpyrifos of 3 bacteria strains
B2 (Acinetobacter calcoaceticus), T1 (Bacillus megaterium) and W3 (Sphingomonas pseudosanguims) in minimal salt
medium (MSM) supplemented with chlorpyrifos as the sole carbon source. The experiments were carried out on a
shaker at 110 rpm, room temperature, and in the dark condition. The results showed that the optimization culture
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condition for 3 bacteria strain growth and decomposition of chlorpyrifos when cultured at 30°C, pH = 7, and ranged of
chlorpyrifos in the culture medium from 10 - 40 mg/L. The results suggested a potential of using aerobic bacteria strains
in the treatment of residues of chlorpyrifos in agricultural soils.

Keywords: MSM medium, chlorpyrifos degradation, Aerobic bacteria.

1. Giéi thi¢u

Thanh phd Da Lat nam trén d6 cao 1500 mét
so véi mat nude bién, c¢6 dién tich tu nhién
khoang 393,29 km?, trong d6 c6 khoang 10.000
ha dét nong nghiép. Nganh nong nghiép tai Pa
Lat duoc xem la thé manh va ndi tiéng ca nudc.
Tuy nhién, do ngdy cang xuit hién nhiéu loai
dich hai trén cdy trong, nén phan 16n ngudi dan
wu tién st dung cac nhom thude bao vé thuc vt
(BVTV) c6 doc td cao véi lidu lugng ting gip
1,5 - 2 1an so v6i khuyén céo lam cho du luong
thudc BVTV bi rira tréi vao nudc mit hay thim
vao dat, khong nhitng gdy 6 nhiém ngudn nudc,
dat ma con tryc tiép hodc gian tiép anh huong
dén strc khoé méi truong va cong dong [1].

Luong ton du thubc BVTV trong dit nong
nghiép tai Pa Lat chu yéu thudc hai nhom:
nhom carbamate va nhém 1an hitu co. Trong s6
nhitng ca nhidm doc hoa chat BVTV gay ra do
lao dong nong nghiép, sb liéu bao cao tai Trung
tm Chéng doc (Bénh vién Bach Mai) cho thay
nhom lan hiru co (Organophosphate Insecticide
- OP) chiém ty 1¢ cao nhat so véi cac loai hoa
chat BVTV khéc [2].

Chlorpyrifos (O, O-diethyl 0-3,5,6-
trichloropyridin-2-yl phosphorothioate) 1a mét
loai thudc trir sdu phé rong thudc nhom lan hiru
co, dugc noéng dan thudng xuyén st dung dé
tiéu diét nhiéu loai con trung. Loai thude trur
sau nay dugc xép vao nhom doc loai II va duoc
dé cap dén nhiéu nhét do tac hai cua no dén suc
khoe ngudi nong dan bi phoi nhiém khi pha
trén, van chuyén va phun rdi chlorpyrifos
[3.4,5]. Vi vay thubc d bi cdm sir dung & nhiéu
nuée trén thé gidi. Tai Viét Nam, theo quyét
dinh 501/QD-BNN-BVTV nim 2019, thudc chi
duoc phép budn ban va str dung dén hét ngay
12 thang 2 nam 2021.

Vi¢c tng dung kha nang phan huy sinh hoc
thudc BVTV cua vi sinh vat (VSV) d3 va dang
tr& thanh mot trong nhitng giai phéap t6t dé xur
1y ton du thudc BVTV trong dit. Theo Singh
Va ¢s. (2006), chlorpyrifos co thé bi phan giai
boi mot s6 loai vi khuan va nim co trong dat
[6]. Vi sinh vat co thé phan huy chlorpyrifos
tao cac san phém trung gian nhu 3,5,6-
trichloro-2-pyridinol (TCP) hoac/va
diethylthiophosphoric (DETP) acid [7]. Tuy
nhién, viéc tmg dung VSV vao muc dich nay
van con nhitng han ché nhét dinh do khé khin
trong viéc tuyén chon cac ching VSV c6 kha
nang phan hiry thubc BVTV nhanh va xac dinh
duoc diéu kién tbi uu cho qua trinh phan huy dé
su dung trong phuc hdi sinh hoc hé sinh thai dat
trong mot cach hidu qua. Nghién ciru nay dugc
thuc hién nham tim ra duoc diéu kién nudi ciy
t6i uu cho sy sinh trudong va kha nang phan huy
chlorpyrifos ctia 3 dong vi khudn B2
(Acinetobacter calcoaceticus), T1 (Bacillus
megaterium) va W3 (Sphingomonas
pseudosanguims) phan lap dugc trong dat canh
tac nong nghiép tai Ba Lat. Day cling la nhiing
dong vi khuan da c6 nhiéu nghién ciru trong
viéc phan huy ton du thuéc BVTV trong dat
nong nghiép [6,7].

2. Vat liéu va phwong phap nghién ctru
2.1. Vit li¢u

Ngudén vi khuan: 3 chung vi khuin B2
(Acinetobacter calcoaceticus), T1 (Bacillus
megaterium) va W3 (Sphingomonas
pseudosanguims) phan lap dugc trong dat canh
tac nong nghiép tai Pa Lat va duoc luu tai ngan
hang gidng ctia Trung tim phan tich, Vién
Nghién ctru Hat nhan, Pa Lat.
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Moi truong mudi khoang tdi thiéu (MSM)
c6 thanh phan (g/L): KNOs (2 g); MgS04.7H,0
(0.2 g); CaCl,. 2H,0 (0.1 g); NaCl (0.1 g);
FeCl3.6H20 (0.01 g). Dung dich mudi khoang 1
mL nudc cat vira da 1000 mL; pH 7.0. Dung
dich mudi khoang c6 thanh phan (g/L): MnCla.
4H20 (100 mg); CoCl, (20 mg); CuSOs (10
mg); NazMoO4 (10 mg); ZnCl2 (20 mg); LiCl
(5 mg); SnCl2.2H20 (5 mg); HsBOs (10 mg);
KBr (20 mg); BaCl, (5mg); EDTA-Na-Fe®* (8
mg). Cac hoa chat dugc cung cip bai Cong ty
Merk, Dirc.

Thudc trir sdu chlorpyrifos 99,5% duogc cung
cAp boi Cong ty Fluka (Sigma, USA). Dung
dich stock chlorpyrifos 20 mg/mL dugc hoa tan
trong ethyl acetate, truéc khi bd sung vao méi
truong nudi cdy dugc loc bang mang loc
Millipore (Millex, Phap).

2.2. Phwong phap nghién ciru

Nghién ciru nay dugc thyc hién nham thi
nghiém anh huong cua nhiét do (25, 30 va
37°C), pH (4, 5, 6 va 7) va néng do thube trix
sau chlorpyrifos (10, 40 va 160 mg/L) 1én kha
ndng sinh trudng va phan hay chlorpyrifos cta
3 dong vi khuan B2, T1 va W3. Chung 100puL
dich nuéi cay timg loai vi khuan vao 5 mL mdi
truong MSM ¢6 bd sung chlorpyrifos lam
ngudn cacbon duy nhat. Cac miu nudi ciy
dugc thong khi bang cach lic vai toc do 110
vong/phtit & nhiét d6 phong. Mat d6 vi khuan
trong moi truong nudi cdy dugc xac dinh bang
phuong phap dém khuan lac vao thoi diém ban
dau va sau 5 ngay nudi ciy. Sau 14 ngay nudi
cdy, mau nudi dugc trich va phan tich dé xac
dinh ham luong chlorpyrifos con lai. Ham
luong thudc chlorpyrifos con lai trong moi
truong nudi duge ly trich bang dung mai ethyl
acetate va phan tich ham luong chlorpyrifos
trén thiét bi GC-2020 plus.

2.3. Xir Iy s0 ligu
MJi dong vi khuan dugc bd tri trong 6ng
nghiém theo thé thirc hoan toan ngau nhién véi

3 nghiém thirc, 3 1an 1ap lai. S6 liéu théng ké
duoc tong hop va xir Iy bang phan mém thong
ké mo ta SPSS (Version 16.0).

3. Két qua va thio luin

3.1. Anh hwéng nhiét dé dén sw gia ting mat
do va kha nang phan huy chlorpyrifos cua 3
dong vi khudn hiéu khi (B2, T1 va W3)

Két qua thi nghiém khao sat anh huong cua
3 loai nhiét o (nhiét do phong (25°C), 30°C va
37°C) 1én sinh truéng cua 3 chung vi khuan T1,
B2 va W3 cho thay, ca 3 dong vi khuan déu
phat trién tot & khoang nhiét do tir 25 - 30°C.
Mat d6 vi khudn ting cao nhit va c¢6 y nghia
thong ké & 30°C véi gia tri trung binh lan luot
la T1 (5,92), B2 (6,04) va W3 (5,96) (gia tri
Log (CFU/mL)) sau 5 ngay nudi cay (p < 0,05)
(Hinh 1).

O nhiét @6 37°C tuy sy gia ting mat do té
bao cta 3 dong vi khuan khong bang ¢ khoang
nhiét do tir 25 - 30°C nhung 2 dong vi khuan
T1 va B2 van c6 kha nang phat trién tot T1
(4,56), B2 (5,57) (gia tri Log (CFU/mL)), con
dong vi khuan W3 & nhiét do 37°C chang gan
nhu bi tc ché su phat trién vi két qua cho thay
mat d6 cua dong W3 da giam hon rat nhiéu so
mat do ban dau sau 5 ngay nudi u ¢ 37°C, W3
(2,28) (gia tri Log (CFU/mL)) (Hinh 1).

Két qua nghién ctru ctia ching t6i cho thiy
ca 3 dong vi khuan kha bao thii vé kha ning
thich nghi véi diéu kién nhiét d6 khac nhau, cac
dong chi c6 kha nang sinh truéng trong khoang
nhi¢t d¢ 25 - 30°C. Khi nhiét d6 tang lén 37°C
thi 3 dong vi khuan nay sinh truong yéu hoic
khong sinh truong duoc. Két qua nghién ciu
phtt hop véi cac cong bd trude do, nhu nghién
ctru ctia Cai va cs. (2011) cho rang nhiét do tbi
wu cho sy phét trién cta ching Acinetobacter
calcoaceticus 1la ¢ nhiét do 30°C, ching
Bacillus megaterium phét trién tt ¢ nhiét do
30°C va diéu kién toi wu cho su phat trién cua
chung Sphingomonas sp. HYJ 1a ¢ khoang nhiét
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d6 30 - 35°C [8, 9, 10]. Tir két qua trén cho
thiy nhiét do c6 vai trd quan trong d6i v6i qua
trinh sinh truéng cua 3 dong vi khuin. Tuy
nhién, khi nhiét do qua cao s& lam bién tinh
mang sinh chét trong t& bao vi khuan lam tc
ché qua trinh sinh truong. Khi nhiét do thap thi

B 70
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Log mat d6 té bao vi khuan (CFU/ml)

1.0

mang sinh chét ciia té bao vi khuan b két dong
lai va enzyme cling ngung hoat dong. Vi vay,
néu nhiét do méi truong nudi céy cta vi khuin
vuot ra khdi ngudng nhi¢t d§ cho phép cua vi
khuan thi qua trinh sinh truéng cia ching sé& bi
trc ché va tham chi ngimg han [11, 12].

OBD @25 @30 @37°C

Hinh 1. Anh huong cuia nhiét do dén mat d6 té bao vi khuén. (A) Hinh thai va sy phat trién ctia 3 dong vi khuan ¢ nhiét
d6 30 va 37°C; (B) Su gia tang mat do té bao cﬁg 3 dong vi khuan trong cac di€u kién nhiét d6 khac nhau. BD: Mat d6

vi khuan ban dau b6 sung vao moéi trudng nuodi cay.

Anh huong caa nhiét do dén kha nang phan
hity chlorpyrifos ciia 3 dong vi khuan duogc thé
hién & Hinh 2. Két qua cho thay, ca 3 dong vi
khuan déu thé hién kha ning phan huy
chlorpyrifos tét & khoang nhiét do 25 - 30°C,
tuy nhién hiéu qua phan huy cao nhat va co y
nghia théng ké 1a ¢ nhiét @6 30°C (p < 0,05).
Cu thé, dong T1 di phan huay dugc 68%, dong
B2 phan huy duoc 78% va dong W3 phan huay
dugc 66% ham luong chlorpyrifos khi nuéi cay
trong mdi trudng MSM bd sung 20 mg/L
chlorpyrifos, sau 14 ngay nuéi cay.

Két qua cho thiy c6 mdi quan hé giira sy gia
ting mat do té bao va hiéu suat phan huy
chlorpyrifos trong méi trudng nudi cay. Mat do
té bao cang nhiéu thi tc do phan hay
chlorpyrifos dién ra cang nhanh. Theo Mallick

va cs. (1999) nguyén nhan c6 thé la do
chlorpyrifos da dugc cac chang vi khuan nay sir
dung dé 1am chat nén cho sy phat trién dé gia
tang mat do té bao [13]. Ngoai ra su gia ting
nhiét do ciing lam ting tdc do phan hiy cua
chlorpyrifos [14,15]. P4 c6 nhiéu béo cdo vé
vai trd ctia nhiét do d6i v6i qua trinh phan hiy
cua chlorpyrifos, nhu bao cao ctia Yang va cs.
(2005) cho biét dong Alcaligenes faecalis phan
huy chlorpyrifos nhanh nhat & nhiét do 30°C
[16]. Liu va cs. (2012) chi ra rang Bacillus
cereus phan huay chlorpyrifos nhanh nhit &
30°C, va su phan huy chlorpyrifos bdi enzyme
cta vi khuan nay s€ bi han ché & nhiét do < 5°C
[17]. Hay nghién ctru ctia Yang va cs. (20006)
cho rang dong vi khuan Stenotrophomonas c6
kha nang phan huy chlorpyrifos trong khoang
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nhiét d6 15 - 37°C nhung téc d6 phan hiy
chlorpyrifos nhanh nhit ¢ nhiét do 30°C [18].
Edwards (1964) két luan rang nhiét do ting lam
tang tbc do phan huy thudc trir sdu [19]. Khi
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nhiét do ting 1én, tbc do phan Ung cia cac
enzyme trong té bao vi khuan ciing ting 1én 1am
cho céc hoat dong trao ddi chat trong té bao vi
khuan dién ra nhanh hon [11].
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Hinh 2. Anh huéng cua nhiét do den hiéu suit phan hay chlopyriofs cua cac dong vi khuan. % chlorpyrifos da bi phan
huy: Ham luong chlorpyrifos da mét di sau 14 ngay nuéi cdy so voi ddi ching (khong thém ching vi khudn vao moi

truong nudi cdy).

3.2. Anh hwong pH dén sw gia ting mdt dé va
kha nang phan huy chlorpyrifos cua 3 dong vi
khudn hiéu khi (B2, T1 va W3)

Khao sat sy phat trién cia 3 dong vi khuan
W3, T1 va B2 ¢ cac diéu kién pH méi truong
khac nhau (pH = 4, 5, 6 va 7) cho thay ca 3 dong
déu sinh trudng va phat trién manh & pH tir 6 -
7, trong d6 su gia ting mat d6 cao nhét va khac
biét c6 ¥ nghia thong ké (p < 0,05) cua 3 chang
la & pH = 7 véi gia tri trung binh lan luot 1a T1
(5,88), B2 (6,01) va W3 (5,92) (gia tri Log
(CFU/mL)) (Hinh 3). Béi véi gia tri pH = 4, mat
do té bao cua cac dong vi khuan khong ting
hoac tang it T1 (2,53), B2 (4,63) va W3 (3,99)
(gia tri Log (CFU/mL)). Tir két qua nghién ciru
trén cho thiy pH = 7 1a pH méi truong t6i wu
cho su phat trién ctia 3 dong vi khuan. Két qua
nghién cuu trung hop vdi cac nghién cuu cua

Cai va cs. (2011), Zhu va cs. (2011), Yu va cs.
(2017), ho ciing chi ra rang méi trudng pH = 7 1a
diéu kién t6i wu cho qua trinh séng va phan hiy
chlorpyrifos ctia 3 dong vi khuan Acinetobacter
calcoaceticus, Bacillus  megaterium  va
Sphingomonas pseudosanguims [8, 9, 10].
Nghién ctru cua Xin va cs. (2012) cling chi ra
rang dong vi khuan Bacillus cereus bi trc ché sy
phat trién trong méi truong pH < 6 hodc pH > 8
[20]. Céac nghién ctru trude day cua Singh va cs.
(2006) ciing dd chimg minh ring méi truong
kiém c6 lgi cho sy phét trién cta vi khuan phéan
hay chlorpyrifos [6]. Theo Mohd va cs. (2019),
su phat trién cua vi sinh vat duge kiém soat chu
yéu boi pH [21]. Tir d6 cho thiy pH 1a yéu t6
moi truong rat quan trong, né anh hudng truc
tiép dén kha nang sinh truong, phat trién va sinh
tong hop enzyme ctia vi khuan [11, 12].
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Hinh 3. Anh huong cia pH dén sy gia ting mét do té bao vi khun. (A) Hinh thi va sy phat trién cta 3 dong vi khuan
6 pH =4 va 7; (B) Sy gia tang mat d6 t€ bao cua 3 dong vi khuén trong cac di€u kién pH khac nhau. BD: Mat do vi

khuan ban dau bo sung vao moéi treong nudi cay.

Hiéu suat phan huy chlorpyrifos cua 3 dong
vi khuan thé hién tSt nhéat trong méi truong
pH = 7, tuy nhién chdng khéng khac biét co y
nghia thong ké (p > 0,05) so v&i nudi cay trong
diéu kién moi trudng pH = 6. Cuy thé, trong méi
truong MSM bd sung 20 mg/L chlorpyrifos,
sau 14 ngay nubi cdy ¢ nhiét do6 25+2°C,
pH =7, dong T1 da phan huy dugc 49%, dong
B2 phan huy duoc 63.6% va dong W3 phan
huy dugc 58% ham lugng chlorpyrifos c6 trong
moi truong (Hinh 4). Nguoc lai tai diéu kién
moi truong pH = 4 - 5, 3 dong vi khuéan thé
hién hiéu sudt phan hay chlorpyrifos thap nhat
va khac biét c6 ¥ nghia thong ké so voi hiéu
suat phan hity trong diéu kién méi truong pH =
6 - 7. Két qua nghién cau cia dé tai tuong tu
véi cac két qua nghién cau truée d6, nhu
nghién ctu cua Greenhalgh va cs. (1980) da
phat hién thay tbc do phan huay cua cac loai
thudc trir sdu nhom 1an hiru co thuong cao nhit
trong moi truong pH > 7,0 [22, 23]. Theo Lu va
cs. (2013), pH tdi uwu cho sy phan hay

chlorpyrifos béi dong vi khuan Cupriavidus sp.
DT-1 1a ¢ gia tri pH = 7 [24]. Nghién ctu cia
Yu va cs. (2017) da bao céo rang toc do phan
hay chlorpyrifos cua ching Sphingomonas sp.
HJY trong mdi truong MSM cao nhat & diéu
kién mdi truong pH = 6 - 7 va thap nhit trong
diéu kién pH = 4 [10]. Nghién ctru cua Cai va
cs. (2011), nghién ctu cua Zhu va cs. (2019)
ciing chi ra rang pH = 7 1a pH t6i wu cho qua
trinh phan huy chlorpyrifos cua 2 dong vi
khuan Acinetobacter calcoaceticus va Bacillus
megaterium [8, 9]. Theo bao cao cua Yu va cs.
(2017), trong mdi trudng dat c6 pH cao hon ho
da tim thy s6 lugng ban sao cac gen phan giai
chlorpyrifos nhiéu hon trong mdi truong dat c6
pH thip hon [10]. Hon nita, mdi truong kiém
thich hop cho hoat dong ctia nhiéu enzyme
phan giai, din dén téc do phan huy dién ra
nhanh hon, ¢ gia tri pH thap (pH = 4 -5), lam
han ché hodc tc ché qua trinh hoat dong cua
cac enzyme din dén téc d6 phan huy dién ra
cham [25].
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Hinh 4. Anh huéng cua pH den hiéu suat phan huy chlopyriofs cua cac dong vi khuan. % chlorpyrifos da bi phan huy:
Ham luong chlorpyrifos da mét di sau 14 ngay nudi cdy so v6i ddi ching (khong thém ching vi khuan vao méi truong

nudi cay).

3.3. Anh hwéng nong dé chlorpyrifos dén sw
gia tang mdt do va kha nang phdn huy
chlorpyrifos ciia 3 dong vi khudn hiéu khi
(B2, T1 va W3)

Két qua thi nghiém cho thay ca 3 cac dong
vi khuan (B2, T1 va W3) véi mat do ban dau bo
sung vao la B2 (4,63), T1 (4,71) va W3 (4,69)
(gia tri Log (CFU/mL)), thé hién su gia ting
mat do té bao t6t nhat trong moi truong mudi
khoang t6i thiéu (c6 bd sung 10, 40 mg/L
chlorpyrifos) sau 5 ngay nudi cay. Cu thé la, &
ndng do 10 mg/L: T1 (5,79), B2 (6,03) va W3
(5,75); & nong d6 40 mg/L: T1 (5,76), B2
(5,93) va W3 (5,99); ¢ nong do 160 mg/L: T1
(1,09), B2 (5,23) va W3 (4,99) (gi4 tri Log
(CFU/mL)). Mat d6 té bao cua 3 dong vi khuan
sau 5 ngay nudi ciy trong méi truong mudi
khoang tdi thiéu (c6 bd sung 10, 40 mg/L
chlorpyrifos) khong thé hién su khac biét mang
¥ nghia thdng ké (p > 0,05). Voi ndéng do
chlorpyrifos 160 mg/L trong mdi truong da lam
tic ché sy phat trién cia dong vi khuan T1, con
v6i 2 dong vi khuan B2 va W3 chang van co

kha niang phat trién t6t (Hinh 5). Pa c6 nhiéu
nghién ctu chimg minh ring ndéng do
chlorpyrifos c6 anh hudng tryc tiép dén sy phat
trién ctia vi sinh vat trong méi trudng nudi cay.
Nghién ctru cua Singh va cs. (2009) bdo céo
rang s6 lugng Pseudomonas sp. ting khi ting
noéng do chlorpyrifos tir 10 mg/L dén 50 mg/L
trong méi trudng khong cé bat ky ngudn carbon
nao khac [26]. Theo Fulekar va cs. (2008),
dong vi khuan Pseudomonas aeruginosa phat
trién tot trong moi truong bo sung 50 - 70 mg/L
chlorpyrifos, nhung khi nudi cdy trong moi
truong c¢6 nong do chlorpyrifos cao hon s& lam
tic ché sy phét trién cua dong vi khuin nay
[27]. Nguyén nhan c6 thé la do mot trong
nhitng san pham phu duoc tao ra trong qua
trinh ph&n huay chlorpyrifos boi hé vi sinh vat
hiéu khi la TCP (3,5,6-trichloro-2-pyridinol).
TCP la c6 tinh chit khang khuén, ngan chan su
gia ting mat do té bao cua vi sinh vat [28]. Khi
nong do chlorpyrifos trong méi truong cang
cao, thi nong do TCP tao ra trong mdi truong
nudi cdy cang nhiéu, gay trc ché té bao vi khuan
trong moi truong nudi cay [29, 30].
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Hinh 5. Anh huong cua ndng do chlorpyrifos dén sy gia tang mat d¢ té bao vi khuan. (A) Hinh thai va su phat trlén cua
3 dong vi khuan B2, T1 va W3 trong mi truong bo sung 40 va 160 mg/L chlorpyrifos; (B) Su gia tang mat do té bao
ctia 3 dong vi khuan. BD: Mat d6 vi khuan ban déu bd sung vao méi truong nudi céy.

Hiéu suit phan huy cta 3 dong vi khuan sau
14 ngay nudi ciy trong mdi truong bo sung 10
mg/L chlorpyrifos, ca 3 chung gan nhu phan
huy hoan toan lugng chlorpyrifos co trong moi
truong nudi cay: T1 (97,4%), B2 (97,3%), W3
(99,6%); & ndng do 40 mg/L chlorpyrifos trong
moi truong T1 phén huay 25,8%, B2 phan huy
30,4%, W3 phan huy 35,1%; & nong do 160
mg/L chlorpyrifos trong méi truong T1 phén
huy 0,2%, B2 phéan huy 3,7%, W3 phan huy
2,8% (Hinh 6, 7). Khac biét vé hiéu suit phan
hay chlorpyrifos ctia cic dong vi khuédn trong
didu kién moi truong nudi cdy khac nhau vé
ndéng do chlorpyrifos c6 ¥ nghia théng ké (p <
0,05). Tir két qua trén cho thiy tdc d6 phan huy
chlorpyrifos cia vi khuan giam dan khi ting

ndng do chlropyrifos trong méi trudng nudi cay
(Hinh 6). Két qua nghién ciru nay ciing tring
hop véi nghién ctru cia Zhu va cs. (2019) [9].
Nghién ctu cua Liu va cs. (2012) chi ra rang
tdc do phan hay chlorpyrifos cua dong Bacillus
cereus DH giam dan khi ting ndng do
chlorpyrifos tir 100 mg/L dén 150 mg/L trong
moi trudng nudi cdy [17]. Nghién ctru ciia Fogg
va c¢s. (2003) cho thidy néu ndng do
chlorothalonil trong dit < 57 mg/kg s& bi suy
giam nhanh chong bo1 hoat dong cua hé vi sinh
vat trong dat, tuy nhién khi ndng do
chlorothalonil trong dat > 57 mg/kg thi hoat
dong cua h¢ vi sinh véat trong dét bi trc ché, dan
dén tdc d6 phan huy dién ra cham [31].
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Hinh 6. Anh huong cua nong d chlorpyrifos dén hiéu suit phan hiy chlopyriofs cua cac dong vi khuan trong moi
truong nudi cay. % chlorpyrifos da bi phén hiy: Ham luong chlorpyrifos da mét di sau 14 ngay nudi cdy so voi ddi
chimg (khong thém chiing vi khuan vao méi truong nudi ciy).
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Hinh 7. Phd sic ky khi chlorpyrifos trong cac diéu kién méi truong khac nhau. (A) MSM + 40 mg/L chlopyrlofs khong
¢6 vi khuin; (B) MSM + 40 mg/L chlopyriofs bd sung thém ching B2; (C) MSM + 40 mg/L chlopyriofs bd sung thém
ching T1; (D) MSM + 40 mg/L chlopyriofs bo sung thém chung W3.
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4. Két luan

Kha ning sinh trudéng va téc do phan huy
chlorpyrifos ctia 3 dong vi khuan Acinetobacter
calcoaceticus, Bacillus megaterium,
Sphingomonas pseudosanguims dat gia tri cao
nhit khi dugc nudi ciy trong méi trudng MSM
o nhi¢t do 1a 30°C, pH =7, né)ng do chlorpyrifos
bd sung vao trong moi trudng tir 10 mg/L — 40
mg/L. Két qua nay cho thdy tiém ning cao
trong viéc str dung cac ching vi khuan hiéu khi
dé loai bo ton du thube trir sau chlorpyrifos
trong dat néng nghiép. Céc thi nghiém tiép theo
s€ khao sat kha nang phan huy chlorpyrifos cua
céc loai vi khuan Acinetobacter calcoaceticus,
Bacillus megaterium, Sphingomonas
pseudosanguims ngoai dong rudng, dong thoi
nghién ctu cac san pham phan huay
chlorpyrifos, ciing nhu danh gia tdc dong cua
cac dong vi khuan nay dbi voi moi truong va
con ngudi. Tir d6, tng dung dé nghién ctru san
xuat ché pham phan bén vi sinh gitp xur 1y du
luong chlorpyrifos ton du trong dit va kich
thich sy phat trién cua ciy trong.

Thong tin tai trg
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