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ANH HUONG CUA MQT SO YEU TO MOI TRUONG

LEN MAT SO DONG VI KHUAN PARACOCCUS SP. P23-7 PHAN HUY
HOAT CHAT THUOC TRU SAU PROPOXUR PHAN LAP

TU NEN PAT BAO QUAN HANH TiM TAI VINH CHAU-SOC TRANG

TOM TAT

Nguyén Khéi Nghia'", Tran Thi Anh Thu?
IZ’ ru'dng Pai hoc Can Tho
2Vién Nghién ciru Lita Dong bang Séng Ciru Long

Muc tiéu ctia nghién ctru nay nham tim ra mot s6 yéu té moi truong t6i wu cho phat trién mat sb
dong vi khudn Paracoccus sp. P23-7 ¢ chirc ning phan hity hoat chat propoxur tir nén dét bao
quan hanh tim tai huyén Vinh Chau, tinh Séc Trang. Viéc phan 1ap vi khuan va céac thi nghiém
khao sat yéu t6 moi truong tdi wu cho dong P23-7 g6m pH, nhiét d6 va néng d6 mudi duge thue
hién trong méi trudng khoang t6i thiéu bd sung propoxur. Két qua cho thiy tir nén dit bao quan
hanh tim da phan 1ap duoc dong vi khuan P23- 7 ¢6 kha nang phén huy cao propoxur trong moi
truong khoang tdi thiéu long sau 4 ngay nudi cdy va duoc dinh danh nhu Paracoccus sp. P23-7.
Dong P23-7 nay phat trién mat s6 t6t khi pH moi truong pH=6,5, €06 khd niing chiu nhiét tir 30°C
dén 38°C va kha néng chiu méan lén dén 3% NaCl. Két qua nay cho thay dong P23-7 ¢6 kha ning
thich nghi tot v&i cac diéu kién bat lgi ciia moi trudng va do d6 c6 tiém nang tng dung cao trong
viée xu ly dat 6 nhiém voi propoxur va day duoc xem nhu 1a mgt giai phap sinh hoc an toan nham
giai quyét tinh trang 6 nhiém méi truong dat va nudc voi thude bao vé thuc vat tai huyén Vinh

Chau, tinh S6c Trang.

Tir Khéa: Nhiét dé; nong d NaCl; propoxur; Paracoccus sp.; pH; vi khudn

MO DAU

O nhiém moéi trudng ¢ nude ta cling nhu mot
s nude khac trén thé gigi dang ¢ murc bao
dong va tro thanh van nan toan cau hién nay.
Trong cac hoat dong cua nganh néng nghiép
& nudc ta thi trong trot chiém ty trong rat 1on
hon 70% trong co ciu gia tri cua nganh [1] va
dong gop 18, 1% GDP cho nén kinh té va
22,6% gia tri xuat khau [2]. Tai huyén Vinh
Chau, tinh So6c Triang, hanh tim (Allium
ascalonlcum) la mot trong nhitng cay trong
phd bién va 1a ngudn thu nhap chinh cia da s6
nong dan noi day. Tuy nhién, trong qua trinh
canh tac va bao quan cu hanh tim ndng dan da
st dung luong 16n hoat chit thudc trir sdu
propoxur  (2-  isopropoxuphenyl  methyl
carbamate C;;Hi;sNOs3) c6 d6 ddc cao anh
huong dén sirc khoe con ngudi va 6 nhiém moi
truong. Do do, nguy co vé 6 nhiém propoxur
trong nudc va d4t mit tai noi day rat cao.

Hién tai bién phap xt 1y sinh hoc trong do su
dung vi sinh dé phan giai cac doc chat hitu co
trong mdi truong dat dugc tng dung rong rai.

* Tel: 0932 801727; Email: nknghia@ctu.edu.vn

Trong dat, propoxur ¢ thé bi phan hay boi
mét s vi sinh vat di duoc nghién cau nhu vi
khuan Arthrobacter sp. [9] vi khuan
Pseudomonas sp. [7], vi khuian Neisseria
subflava va Staphylococcus aureus [4], xa
khuan Streptomyces spp. [10]... bang hé
enzyme co san va trong mot diéu klen moi
truong sdng thich hop. Tuy nhién, moi dong
Vi sinh Vat c6 yéu cau vé diéu kién moi
truong séng khac nhau nhu pH, nhiét do, anh
sang, dinh dudng... dé sinh trudng va phat
trién mat s gitip ting cuong hiu qua xu ly
sinh hoc cac doc chét trong dat, dac biét la
cac dong vi sinh vat c6 ngudn gdc ban dia. Do
d6, viéc nghién ciru cac diéu kién moi truong
song thich hgp cho dong vi sinh vat
Paracoccus sp. P23-7 dugc phan lap tir nén
d4t kho bao quan hanh tim tai Vinh Chéau —
Soc Trang sinh truong va phat trién mat sb
cao giup gia tang kha nang phén huy
propoxur trong dét 1a rat can thiét.

VAT LIEU, NOI DUNG VA PHUONG
PHAP NGHIEN CUU

* Vat liéu
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Nguén vi khuan

Dong vi khudn Paracoccus sp. P23-7 phan
hay chuyén biét va rat hiéu qua thude trir sau
Propoxur duoc phan 1ap tir mau dat trong kho
bao quan hanh tim tai khu vuc canh t&c hanh
tim & thi xa& Vinh Chau, tinh Soc Trang [3]
dugce chon 1am ddi twong nghién cuu.

Héa chdt

Hoat chat propoxur (2- isopropoxuphenyl
methyl carbamate) c6 cong thic phan ta la
CuHisNO; dugc mua tor cong ty Dr.
Ehrenstorfer GmbH, Ptrc xem nhu 13 ngudn
carbon duy nhét cho vi khuan Paracoccus sp.
P23-7 sinh truong va phat trién trong moi
truong khoang tbi thiéu.

Méi trieong nudi cdy

Méi truong MSM st dung dé nudi cdy vi
khuan Paracoccus sp. P23-7 c6 thanh phan
bao gom (g/L) 3,75 g K,HPO,, 1 g KH,PO,,
0,25 g NaCl, 0,1 g MgS0,.7H,0 va 0,01 g
CaCl,.H,0. Moi truong MSM duogc tiét trung
& 121°C, 20 phut trong ndi hap tiét tring sau
d6 bd sung 10 ml trace cho 1 lit mdi trudng.
Thanh phan dung dich cic nguyén tb vi luong
(trace element) cho 1 lit nudc khir khoang
gdm: 10 mg Na,M00,.H,0, 25 mg H,BO;, 15
mg ZnCl,, 5 mg CuCl,, 10 mg FeCls;. Dung
dich cac nguyén t6 vi luong loc tiét trung voi
mang loc ti€t trang duong kinh 0,20 um.

* Noi dung nghién ctiu

(1) Phén 1ap vi khuén phan hity hoat chét propoxur
(2) Tuyén chon dong vi khuan c6 kha ning
phan huy hoat chét propoxur cao nhat

(3) Khao sat anh huong cua pH moi truong
nudi cdy lén mat s6 dong vi khuan
Paracoccus sp. P23-7

(4) Khao sat anh huong caa nhiét do 1én mat
s6 dong vi khuan Paracoccus sp. P23-7

(5) Khao sat anh huéng caa cac nong o6 mudi
NaCl khac nhau lén mat s6 dong vi khuan
Paracoccus sp. P23-7

* Phuong phap nghién ciru
Phan ldp vi khudn phdn hiry hoat chat propoxur
86

Can 1 g dat (trong lwong kho kiét) chira vi
khuén cho vao binh tam gidc 100 ml chira 50
ml méi truong MSM chira 30 ppm propoxur
va lic véi tbe d6 90 rpm & diéu kién nhiét do
phong va trong téi. Sau 7-10 ngdy nudi ciy,
hat 1 ml dung dich nudi cay cho vao 50 ml
mdi truong MSM méi va tiép tuc nudi trong
10 ngay. Toan by qui trinh dugc 1ap lai lién
tuc trong 5 1an. Sau 5 l4n nhan nuéi vi khuan
tién hanh phan 1ap va tach rong vi khuén trén
moi truong agar TSB (30 g Tryptose Soya
Broth va 15 g Agar, pH=7,3). Tién hanh khao
sét cac ddc tinh vé hinh thai khuén lac, té bao,
gram va dinh danh vi khuan phan 1ap [3].
Tuyén chon dong vi khudn c6 kha ndng phan
hity propoxur cao nhdt

Tung dong vi khuan duoc bd tri trong binh
tam giac 100 ml chira 50 ml méi trucmg MSM
1ong bd sung 45 ppm propoxur. Mau dugc lic
v6i toe d6 90 rpm, & nhiét o phong, trong tbi
va trong 10 ngay. Xac dinh nong d6 hoat chat
propoxur con lai vao cac thoi diém: 0, 1, 4 va
18 ngay. Tham khao [3] cho phuong phap xac
dinh ndng d6 propoxur.

Kho sdt anh heong ciia pH méi truong nudi cay
Ién mdt s6 dong vi khudn Paracoccus sp. P23-7
Thi nghiém duoc b tri trong binh tam giac
100 ml chira 50 ml méi trudng MSM bo sung
30 ppm propoxur gdm 3 nghiém thirc vé6i 3
muc pH khac nhau 1a 4,5 - 6,5 va 8,5 va 4 lap
lai. Mau duoc lic voi van tdc 90 rpm, trong
t01 va trong diéu kién phong thi nghiém. Mat
s6 vi khudn duoc xac dinh tai cac thoi diém:
0; 1; 3; 5; 8 va 10 ngay bang bang phuong
phép nho giot.

Khdo sat anh huong cua nhiét do lén mat 56
dong vi khudn Paracoccus sp. P23-7

Thi nghiém khao sat anh hudng hai mirc nhiét
d6: 30°C va 38°C lén mat s6 dong Paracoccus
sp. P23-7 duoc thyc hién tuwong ty nhu thi
nghiém vé anh hudéng cua pH méi truong.
Khdo sdat anh huong ciia C&c nong do muodi
NaCl khac nhau mdt so dong vi khudn
Paracoccus sp. P23-7

Thi nghiém duoc thuc hién tuong tu nhu thi
nghiém vé anh hudng ctia pH va nhiét d6 moi
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truong va cd bon nghiém thirc twong tmg véi
0; 0,5; 1,5 va 3,0% NacCl.

Phirong phdp xit Iy s6 liéu

Str dung phan mém Minitab version 17.0 dé
phan tich thong ké va phan mém Microsoft
Office Excel 2013 dé xtr ly sb liéu thd.

KET QUA VA THAO LUAN

Tuyén chon dong vi khuin phén hiiy
propoxur cao nhit

Kha nang phan huy propoxur ctia 5 dong vi
khuén sau 18 ngdy nudi ciy trong mdi truong
MSM cho thiy: Dong P23-7 c¢6 kha ning
phan huy propoxur cao nhét, tiép dén 1a dong
P23-26 va kha nang phan huy propoxur cia
dong P12-24b va dong P23-19 1a thap nhét.
Tir két qua nay, dong vi khudn P23-7 dugc
chon cho cac thi nghiém tiép theo.

Céc nghién ctru trén thé gidi da cho thay co
nhiéu dong vi khuén c6 kha ning phan huy t6t
hoat chat propoxur. Hai dong vi khuan phan
lap tir dat nong nghiép duoc dinh danh thudc
chi Pseudaminobacter SP1 va Nocardioides
SP2 14 hai dong vi khuan phan hity propoxur
dudi dang tro dudng cho nhau trong viéc
phan huy toan bo propoxur khong con du
luong cta cac san pham trung gian [8]. Dong
vi khuan Pseudaminobacter SP1 chuyén hoa
propoxur thanh 2-isopropoxyphenol (2-1PP),
sau do, san pham trung gian nay dugc phan
hiy hoan toan boi dong Nocardioides SP2 va
khi phan tich PCR tac gia da tim ra dugc gen
hydrolase chira trong Pseudaminobacter SP1
duoc ky hiéu cehA, day la gen ma hda cho
enzyme carbaryl hydrolase tham gia vao tién
trinh thuy phan propoxur. Ngoai ra, mot
nghién ctru khac cua [7] cho thdy dong vi
khudn phan 14p dinh danh thudc chi
Pseudomonas sp. phan hiy cao propoxur
thong qua tién trinh thay phén tao ra san
phim m&i 1a  2-isopropoxyphenol va
methylamine, sau d6, hai san pham trung gian
nay s& dugc vi khuan st dung nhu ngudn
carbon. Dong vi khudn ky hiéu P23-7 phan
hiy propoxur cao nhét trong nghién ctru nay

duoc dinh danh thudc chi Paracoccus va
duogc dat tén la Paracoccus sp. P23-7.
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Hinh 1. Kha nang phan hiiy propoxur ciia 5 dong vi
khuan P12-3, P23-7, P23-19 va P23-26 trong moi
truong khodng toi thiéu lodng bo sung 45 ppm

propoxur sau 18 ngay nudi cay (n=4 va sai so chudn)
Anh huéng ciia mét s6 yéu t6 méi truong nudi
cdy lén mdt sé dong vi khuan Paracoccus sp.
P23-7 nuéi cdy trong méi truong khoang 6i
thiéu 108ng chita propoxur pH méi truong

Anh huéng ctia pH 1én mat s vi khudn & cac
nghiém thic c6 xu hudng tang 1én & giai doan
0-5 ngay va sau d6 giam dan theo thoi gian
thi nghiém, ngoai trir nghiém thirc c6 pH 4,5
mat sd vi khuan bi e ché va ludn thap hon
mat sd vi khuan & thoi diém 0 ngay (6,46
logl0 CFU/mL) va thip nhét so véi mat s6 &
cac nghiém thuc khac (Hinh 2). Theo céac
nghién ctru cia [8] va [5] vé pH méi truong
lén sinh truong, phat trién mat sb ciing nhu
kha nang loai mau thuéc nhuém do cua hai
dong vi khuan Paracoccus homiensis sp. va
Paracoccus sp. GSM2. Hai nghién ctru nay
déu cho thay hai dong vi khuan Paracoccus
sinh truéng, phat trién mat sé va loai mau
thudc nhudm ti wu & pH mdi trudng nudi cy
dao dong tir 6-9, pH moi truong nudi ciy <5
anh huéng dén sy séng sot va phat trién mat
s6 vi khuan. Viéc ting mét s6 sau 3 ngay nudi
ciy c6 thé vi khuan da thich nghi véi moi
truong pH thap dé phat trién mat s6 tré lai. O
tht ca céc thoi diém thu miu mat sb vi khuan
& cac nghiém thic khac biét théng ké
(p<0,01) khi so sanh v&i nhau. O nghiém thirc
pH 6,5 mat s6 vi khuan dat cao nhét vao thoi
diém 5 ngay dat 7,92 log10 CFU/mL va c6 xu
huéng giam. Két qua twong ty cho nghiém
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thire co pH 8,5. Viéc giam mat s6 vi khudn
sau 5 ngay nudi cdy co thé giai thich 1a do
luong dinh dudng va ngudn carbon trong moi
truong giam xudng do vi khuan tiéu thy cho
phat trién mat sd va sinh khéi. Tom lai, két
qua nay cho thay dong vi khuan P23-7 sinh
truong tot nhat & moi truong nudi cdy co pH
6,5 va & moi truong acid (pH = 4,5) da trc ché
su phat trién cta dong vi khuan nay.
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Hinh 2. Si phdt trién mdt sé ciia dong vi khudn
P23-7 trong moi truong khodng toi thiéu long co
cac mirc pH khac nhau bo sung 30 ppm propoxur

sau 10 ngay nudi cay (n=4 va do léch chuan)

Nhiét dp ciia moi truwong

Két qua thi nghiém cho thiy mat s6 vi khuan
vao cac thoi diém 3, 5 va 8 ngay thi nghiém
mat s6 vi khuén & nghiém thirc 30°C cao hon
va khac biét y nghia thong ké (p<0,01) so vai
mét sb vi khuan & nghiém thirc 38°C va ¢ 2
nghiém thirc déu c6 mat sb cao hon mat sd vi
khuén & thoi diém ban dau (Hinh 3). Biéu nay
cho théy hai mac nhiét @6 khong uc ché su
phat trién mat s6 dong vi khuan Paracoccus
sp. P23-7. Két qua nay ciing twong tu nhu két
qua nghién ctru cia [5] voi dong vi khuén
Paracoccus sp. GSM2 phan huy thudc nhuom
do cho théy nhiét do tdi wu cho dong vi khuén
nay phat trién va phan hity thudc nhuom do &
day nhiét @6 25-40°C. Tuong tw, mdt nghién

ctu khac cua [8] trén ching vi khudn
Paracoccus homiensis sp. phan lap cho thay
dong vi khuan nay phat trién mat s6 tot nhét &
day nhiét d6 25-30°C. Nhu vay két qua cho
thiy nhiét d thich hop cho dong vi khuan
Paracoccus sp. P23-7 phat trién va nhan mat
s6 t6t & 30°C va dong vi khudn nay con co
kha nang chiu dugc nhiét d6 1én dén 38°C.
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Hinh 3. Sy phdt trién mdt sé ciia dong vi khudn
P23-7 trong moi truong khodng toi thiéu long co
bo sung 30 ppm propoxur sau 8 ngay nuoi cdy
trong diéu kién nhiét do khfic nhau (n=4 va dj
léch chuan)

Néng dp mudi NaCl

Két qua cho thiy mat sé vi khuan P23-7 ting
cao hon S0 véi mat s & thoi diém ban dau
(dat 5,9 logl0 CFU/mL). Diéu nay ching t6
dong vi khuén Paracoccus sp. P23-7 c¢6 kha
nang song sot, chiu duoc néng do min NaCl
1én dén 3% (Hinh 4). Khi so sanh mat sé vi
khuan gifta cac nghiém thirc c6 ndng d6 NaCl
khac nhau cho thidy mat sé vi khuin cua 3
nghiém thirc c6 ndng d6 NaCl 0, 0,5 va 1,5 %
cao hon va khéc biét y nghia théng ké so voi
nghiém thirc c6 nong d6 mubi NaCl 3%. Mot
nghién ctru trude day cua [11] trén dong vi
khuan thudc chi Paracoccus duge dinh danh
nhu Paracoccus saliphilus sp. ¢6 kha nang
phat trién mat s va sinh khdi & diy ndng do
NaCl tir 1-15%, trong d6 ndng d6 NaCl 8% la
nong do t6i wu cho dong vi khuan nay. Trong
khi nghién ctu cua [6] vé cac yéu t& méi
trudng tac dong 1én mat sé dong vi khudn
phén lap thudc chi Paracoccus sp. va dugc
dinh danh nhu Paracoccus cavernae sp. va
két qua cho thiy dong vi khudn nay phat trién
mat s6 tot trong diy nong do NaCl tir 0-4%,
trong d6 néng dd NaCl 1% cho mat sb vi
khuén cao nhat. Nhu vay két qua nay cho thay
dong vi khuan Paracoccus sp. P23-7 phat
trién mat sb tot nhat ¢ ndng do tir 0-1,5% va
khong bi trc ché khi moi truong c6 d6 man l1én
dén 3%.
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Hinh 4. Sy phdt trién mdt sé ciia dong vi khudn
P23-7 trong méi truong khodng toi thiéu loang c6
bé sung 30 ppm Propoxur sau 9 ngay nudi cay
trong diéu kién nong d¢ mudi khac nhau (n=4 va
do léch chuan)

KET LUAN

Nim dong vi khuan di duoc phan lap tir nén
d4t bao quan hanh tim tai Vinh Chau - Séc
Trang. Trong d6, dong vi khuan Paracoccus
sp. P23-7 c6 kha nang phan huy hoan toan
propoxur trong mdi trudng khoang tbi thiéu
¢ bd sung 45 ppm propoxur sau 4 ngay nudi
cdy. Dong vi khudn nay c6 kha ning sinh
truong va phat trién mat s trong méi truong
& pH t6i wu 1a pH=6,5, nhiét d6 30°C va nhiét
d6 t6i da 1én dén 38°C, kha ning chiu min lén
dén 3% NaCl. Dong vi khuan Paracoccus sp.
P23-7 nay c6 kha niang tng dung vao thuc té
ddng rudng dé xur Iy dat nong nghiép 6 nhiém
véi propoxur trong canh tac va bao quan hanh
tim tai Vinh Chau- Soc Trang.
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SUMMARY

THE EFFECT OF ENVIRONMENTAL PARAMETERS ON GROWTH OF
PARACOCCUS SP. P23-7, THE INSECTICIDE PROPOXUR KEY DEGRADER,
ORGINATING FROM SOIL IN SHALLOT STORAGE HOUSE

AT VINH CHAU DISTRIC, SOC TRANG PROVINCE

Nguyen Khoi Nghia'", Tran Thi Anh Thu?
ICollege of Agriculture and Applied Biology - Can Tho University
2 Mekong Rice Resrearch Institute

The aim of this study was to find out some environmental paramters optimizing for the cell growth
of bacterial strain, Paracoccus sp. P23-7, the insecticide propoxur key degrader. This strain was
isolated from the propoxur contaminated soils in a shallot storage house at Vinh Chau District, Soc
Trang Province. The isolation step of bacteria from soil and other experiments regard to
environmental factors optimizing the cell growth of bacteria including pH, temperature and NaCl
concentration were conducted in the minimal salt medium containg propoxur as only carbon
source for bacteria. Resutls showed that from propoxur contaminated soil the best bacterial strain,
P23-7 was obtained and this strain degrading almost 100 % of the initial concentration of propoxur
(45 ppm) in the liquid medium after 4 days of incubation was genetically identified as Paracoccus
sp. P23-7. The best cell growth of this strain appeared to be pH 6.5 of the media and at both 30°C
and 38°C. This strain was able to grow at all tested levels of NaCl, especially at 3% NaCl. In short,
the Paracocus P23-7 strain with the capacity of fast growth and highly propoxur degrading
capacity had a good adaptation with harzarous environmental conditions and potential application
of this strain for bioremediation of pesticide contaminated soil and water at Vinh Chau district,
Soc Trang province is high.
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