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SU'PHAN HUY CHLOROANILINE BOI VIKHUAN
ACINETOBECTER BAUMANNII GFJ1 TRONG MOI TRUONG NHIEM MAN

DEGRADATION OF CHLOROANILINE BY ACINETOBECTER BAUMANNII
GFJ1 IN SALINE MEDIUM

Ha Danh Dire
Truong Pai hoc Pong Thap; hadanhduc@gmail.com

Tém tat - Chloroaniline 1a san pham phan hly tr mét sé loai
thudc trir cd va nhidu chat héa hoc khac.Chloroaniline 1a nhirng
hop chéat hiru co doc hai gay 6 nhiém méi trwéng, nhét 1a ngudn
nwéc. Acinetobecter baumannii GFJ1 1a dong vi khuan cé thé st
dung mét sb loai chloroaniline nhw ngudn dinh duéng duy nhét.
Trong méi trwdng 16ng, GFJ1 c6 thé sinh trwdng & néng do 3,6
mM 4-chloroaniline va 1,0 mM 3,4-chloroaniline. Nghién ctru &nh
huéng ciia NaCl dbi v6i si sinh tredng cla vi khuan trong moi
trwong co bo sung chloroaniline thay rang, sw sinh trwdng ty lé
nghich v&i ndng dd mubi. A. baumannii GFJ1 c6 thé sinh trwdng
trong moi trwong 1dng cé chra 0,1 mM 4-chloroaniline va 4,5%
NaCl, hay0,1 mM 3,4-dichloroaniline va 3,5% NaCl. Téc dé phan
hdy céc chét nay gidm xudng khi tang ndng do NaCl.

T khoéa - Acinetobecter baumannii GFJ1; chloroaniline; sinh
trwdng; phan hdy; NaCl.

1. Dit van dé

Thudc diét co 1a hoa chit doc hai, anh hudng rat 16n
dén sirc khoe con nguoi ciing nhu nhiéu sinh vat khéc.
Ngay nay, thudc diét co hoa hoc duge st dung phd bién &
nudc ta ciing nhu nhidu nuéce khac trén thé gioi. Cac loai
thubc diét co phd bién ¢ thanh phin chira propanil hay
diuron va chung thuong bién doi thanh cic san pham
trung gian, nhat 1a 4-chloroaniline va 3,4-dichloroaniline
[1, 2]. Ché’ing han 3,4-dichloroaniline duoc phat hién
trong nudc & rudng lia sau khi sir dung thude trir sau co
thanh phan propanil v&i ndng do tir 1,0 d&én 567,5 ug/l [3].

Ngoai ra, chloroaniline 1a nguyén liéu chinh dé san xuat
pham nhudém azo, sir dung trong cong nghiép ché bién cao
su, san xuét vecni, thudc chita bénh va cac san phém khac
[4]. Cac loai chloroaniline déu ¢ thé gy anh huong dén
strc khoe con nguoi di v6i ndng do thip, ching giy ung
thu va cac bénh khéac. Vi doc tinh cao va khé phan huy,
chloroaniline dugc 1iét ké trong nhom cac hop chét doc hai
& chau Au va trong danh sach cac chit gay 6 nhiém quan
trong cia Co quan Béo vé€ Mai truong Hoa Ky [5]. Su ton
du cta cac chat nay lam 6 nhiém ngudn nudc nudi thuy
san, co thé lam chét c4, tom va cac loai thay sinh khac. Cac
nghién ctru vé tdn du cac chét nay va sir dung vi sinh vat dé
loai bé cac hop chit nay di duoc tién hanh trén thé gidi,
nhung chua dugc nghién ctru & nudc ta.

Chloroaniline ¢6 thé ton tai trong nudc ngot, nudc lg
va nudc man. Trong bai nay, ching t6i khao sat kha nang
phan huy cua vi khuin 4. baumannii GFJ1 dbi véi 4-
chloroaniline va 3,4-dichloroaniline, 13 san phidm phéan
giai chu yéu tir thudc trir c6 propanil hay diuron trong cac
moi truong cd d6 man khac nhau.
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2. Phwong tién va phwong phap nghién ciru
2.1. Vi khudn phén hiiy chloroaniline

Acinetobecter baumannii GFJ1 1a vi khuin Gram am,
hiéu khi, c6 kha ning phan hay nhiéu loai chloroaniline
va st dung chung nhu 14 ngudn dinh dudng hitu co duy
nhéit. 4. baumannii GFJ1 13 vi khudn duoc phan lap tir dat
c6 tién st st dung nhidu thudc diét co (dit co thé da bi
nhiém chloroaniline — 1a san phdm phan hay tir thude diét
c0), tai phong thi nghiém vi sinh Truong Pai hoc
Chulalongkorn (Bing Cdc, Thai Lan).

2.2. Méi trwong nudi vi khuin

Vi khudn dugc nudi cdy trong dung dich khoang chét
c6 cac thanh phén nhu sau: 1.419,6 mg/l NaHPOs,
1.360,9 mg/l KH,PO4, 98,5 mg/l MgSOs4, 5,88 mg/l
CaCl,. 2H,0, 1,16 mg/l H;BO4, 2,78 mg/l FeS04.7H,0,
1,15 mg/l ZnS04.7H,0, 1,69 mg/l MnSO4.H,0, 0,38 mg/1
CuS04.5H,0, 0,24 mg/l CoCl,.6H>0O va 0,10 mg/l MoOs3
[6]. pH duoc didu chinh trong khoang 7,0 + 0,1. Mbi
truong duoc khur trung ¢ nhiét d§ 121°C trong thoi gian
15 phut, dugc dé ngudi dén nhiét ¢ phong trude khi nuoi
ciy vi khuan.

2.3. Kiém tra khd nang sinh trwéng va phén hiiy aniline
chloroaniline ciia vi khuin

Su sinh trudng cia vi khuan duogc thuc hién trong moi
truong khoang dugc bd sung chat chiét ndm men,
(NH4)2S0s va axit succinic (1,0 g/l mdi loai).
4-chloroaniline va 3,4-dichloroaniline dugc st dung & cac
ndng do khac nhau.

Vi khuin dwoc nudi trong 1,01 moi truong khoang,
dugc b sung thém chat dinh dudng ndi trén dé kich thich
sy sinh truong ciia ching. Sau 10 gio, vi khuan duoc ly tam
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5.000 vong/phut trong thoi gian 20 phut. Mau vi khuén
dwoc rira lai 2 1an bang nudc chung cht da khir tring, sau
do chuyen vao moi truong nuodi cdy moi ¢ mirc do co dac
vi khuan (3,5x10° vi khuan/ml) va st dung dé phan hay
4-chloroaniline va 3,4-dichloroaniline & néng do 0,1 mM.
Tat ca cac thi nghiém dugc tién hanh voi toc do lic
150 vong/phut va & nhiét &6 phong. Mau dugc 13y theo chu
ki 3 gio 1 1an (mdi 1an 1,0 ml) va dugc bao quan & 4°C cho
dén khi phan tich. Cac thi nghiém dugc tién hanh it nhat
3 lan 1p lai, tai Truong Pai hoc Chulalongkorn (Thai Lan).

2.4. Phwong phdp phan tich

Néng dd chloroaniline trong dung dich dugc xac dinh
bang phwong phép sdc ky long hiéu ning cao (HPLC -
High Performance Liquid Chromatography), vd&i cot
(5 pm, 250 mmx4,6 mm; Hyperclone, Phenomenex,
USA) va dau do quang phd tir ngoai 240 nm. Pha dong la
hdn hop acetonitrile (70%) va nudc tinh khiét (30%).

Su sinh truéng cua vi khuin trong méi trudng long
duoc thuc hién bﬁng cach do d9 duc tan xa anh sang
quang phd ké (spectrophotometer) & budc song 600 nm.
Su sinh truong thap phan cua vi khudn dwoc tinh theo
phuong phap cua Zeyer [7]. Ham lugng protein trich chiét
tir vi khuan dugc xac dinh theo phwong phap Lowry [8],
ding albumin huyét thanh bo (BSA) lam chat chuan va
duogc do & budc song 730 nm.

Su tre ché phan hity chloroaniline cua vi k,huén duoc
tinh toan dua trén phuong phap Amor [9]. T6c d6 phan
huy chroaniline (r) phu thudc vao nong d6 mubi (S). Hé
s0 trc ché (K;) duoc tinh toan dya trén phuong trinh:

1 1 S
-—=—+
r r Ik

max max i

Trong do6 rmax 12 n0Ong d6 muoi toi da.

3. Két qua va binh ludn
3.1. Anh  hwéng ciia néng dp 4-chloroaniline va
3,4-dichloroaniline dén sw sinh trwong ciia vi khuin

Thi nghiém déanh gi4 kha ning sinh truéng cta vi khuén
trong mdi trudng 16ng dugc thuc hién nhim xac dinh kha
ning ng dung ctia vi khuan trong véi nong do 4-
chloroaniline va 3,4-dichloroaniline khac nhau. Thi nghi¢m
cho thdy rang, 4. baumannii GFJ1 ¢ thé sinh truong &
néng dd cao nhit 1a 3,6 mM 4-chloroaniline va 1,0 mM
3,4-dichloroaniline (Hinh 1). 34DCA c¢6 doc tinh cao hon
nén vi khudn c6 kha ning sinh truéng & ndng do thip hon.
Nghién ctru tru6e diy cho thdy, A. baumannii CA2,
P. putida CA16 va Klebsiella sp. CA17 ¢ thé sinh truéng
trong méi truong co ndng dd 4-chloroaniline cao nhit 1a
1,2 mM [10]. Biéu nay cho thiy 4. baumannii GFJ1 ¢ thé
sinh truong trong méi trudng cd ndng dd chloroaniline cao.
Trong mdi trudng nudi vi khudn, sy sinh truéng ctia ching
co né)ng dd 4-chloroaniline va 3,4-dichloroaniline tur
0,05 dén 0,4 mM, cao hon trong méi truong khong co
chloroaniline, boi vi chloroaniline 1a ngudn thtrc n gitp vi
khuan sinh truong t6t hon. Sy sinh truong nhanh nhét trong
moi truong co nbng d6 0,1 mM chloroaniline, tirc 1a nong
db thich hop nhit ddi véi vi khuan. Tuy nhién, khi ndng do
chloroaniline cao, sy sinh truéng cta vi khuan thip hon do
doc tinh cia chung. Ngoai 4-chloroaniline va
3,4-dichloroaniline, sy sinh truéng cua vi khuin véi su ¢co
mdt cua cac chloroaniline khéc cting dugc thuc hién. Ché“ing
han, A. baumannii GFJ1 c6 thé sinh truéng trong moi
truong chira t6i da 2,8 mM 3-chloroaniline, nhung chi sinh
truong trong mdi  trudng c6 i da 0,3 mM
2,4,6-trichloroaniline. 2,4,6-trichloroaniline ¢6 ddc tinh cao
hon céac loai chloroaniline ké trén, nén chung trc ché su
sinh truong vi khun & ndng d6 thap hon.

Moi truong khong co chloroaniline
BIM6i truong b sung 3,4-dichloroaniline
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Hinh 1. Sy sinh truéng ciia vi khudn ¢ méi truong khong c6 chloroaniline va ¢é cdc nong dp 4-chloroaniline
va 3,4-dichloroaniline khac nhau

3.2. Anh hwong ciia noAng d¢ muéi dén phin hiy
4-chloroaniline va 3,4-dichloroaniline

Chloroaniline c6 thé ton tai trong ving nudc lo hay
nudc man, anh hudng dén sinh vat thuy sinh nu6i trong ao
nhu tdm hay anh hudng dén hé sinh thai cia méi trudng
bién hay ven bién. Ngoai ra, trong nudce thai cong nghiép
chira chloroaniline ¢6 thé chita ndng d6 mudi cao. Su

khao sat kha ning phan hiy chloroaniline ¢ cac ndng do
mudi khac nhau c6 vai trd quan trong trong viéc danh gia
kha nang ing dung cua A. baumannii GFJ1.

Trong mdi trudng 16ng cd ndng do 4-chloroaniline va
3,4-dichloroaniline 1a 0,1 mM, A. baumannii GFJ1 c6 thé
sinh truong ¢ nong d6 mudi tuong tmg 13 4,5% va 3,5%
NaCl (Hinh 2). O ndng d6 0,5% NaCl, tc do sinh truong
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ciia vi khudn trong méi trudng c6 4-chloroaniline va
3.,4-dichloroaniline chénh léch khong dang ké, nhung khi
ndng d6 mudi cang cao thi sy sinh truéng trong méi trudng
cO 4-chloroaniline cao hon. 3,4-dichloroaniline doc hon
nén vi khuan c6 thé sinh truong & ndng d6 mudi thép hon.

Myroides odoratimimus LWDO09 ¢6 thé phan hay
3,4-dichloroaniline & néng do mudi cao nhét 1a 5%, nhung
khong c6 béo cdo vé sy anh hudng cia NaCl d&én sy phan
hty 4-chloroaniline [10]. Hai dong vi khudn phan huy
4-chloroaniline 1a A. denitrificans PA2 va Cellulomonas sp.
PAI c6 thé sinh truong cao nhat 1a 5% NaCl, nhung khong

5 0.13 - ¢6 bao cao vé anh huong ciia mubi dén sy phan huy
S %’n chloroaniline [11]. Nhiing s0 trén day cho thay
28 009 A. baumannii GFJ1 ¢6 thé chiu dung dugc nong d6 mudi
- vura phai, va cé thé ing dung dé lam sach nudc lg hay nude
.5 i man. Trong céc thi ngiém trén day, cac doi chirng khong co6
="z 0.04 . 2 - , . . o
£ 5 E vi khuan, khong c6 sy phan huy chloroaniline nao xay ra.
& 0.00 ‘ h =] _ 100
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B Moi truong bo sung 3,4-dichloroaniline 2 40
Hinh 2. Sy sinh truong ciia vi khudn trong méi truong cé cdc E 20
nong do 0,1 mM 4—cigloroaniling va 3,4-dichloroaniline §
va cac nong do muoi khdac nhau e 0 T
=
Khao sat qua trinh phan huy 4-chloroaniline va 3 0 12 24 36 48
3,4-dichloroaniline thay rang, nong d6 mudi cang cao thi Thoi gian (gio)

su phan huy cang cham lai (Hinh 3). O néng d6 mudi cao,
su chénh 1éch ap sudt thim thau tang lén da wc ché su
hoat dong cta vi khuén. O ndng d6 0,5% NaCl, vi khuin
gin nhu phan hiy toan bd 4-chloroaniline trong vong
30 gio, va 3,4-dichloroaniline trong vong 24 gio. O cac
ndng d6 0,5%, 1,5% va 2,5% NaCl, vi khuan phan huy
chloroaniline ma khong c6 pha lag. Trong lic do, ¢ ndng
dd 3,5% NaCl, ching can 6 gio pha lag va téc do phan
hiy chdm hon. Véi ndng d6 mudi cao, vi khudn can co
thoi gian dé thich nghi trudc khi sir dung chloroaniline
nhu 14 ngudn thirc an.

Téc @6 phan huy cu thé cua vi khuin dbi voi
4-chloroaniline va 3,4-dichloroaniline (tinh theo uM/hr va
uM/(mg protein. glor)) 1a twong duong nhau va ty 1€ nghich
voi nong do mu01 (Bang 1). Ham luong protem trong céc
nghiém thirc gin nhu bang nhau, nhung khi tc d¢ phan
hay chdm hon, dan dén téc do phan huy tinh theo don vi
protein thap hon. Nghién ciu trudc diy thdy rang,
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Hinh 3. Su phan hiy 4-chloroaniline va 3,4-dichloroaniline
trong moi truong co cdc nong do 4-chloroaniline va 3,4-
dichloroaniline la 0,1 mM va cdac néng dé muoi khac nhau

Bing 1. Toc do phan hiy thé ciia 4-chloroaniline va 3,4-dichloroaniline trong méi truong c¢6 nong dé mudi khac nhau

3,4-dichloroaniline

4-chloroaniline

Néng d6 mudi

NaCl (%) Khd ndng phan huy Kha ning phan hiy co chit  Kha ndng phan huy  Kha néng phan huy co chat
co chat (uM/gio) [uM/(mg protein.gio)] co chat (uM/gio) [uM/(mg protein.gio)]
0 6,65 + 0,67 0,037 £ 0,007 7,40 + 0,40 0,042 + 0,003
0,5 53740,23 0,026 + 0,002 4,03+0,32 0,020 + 0,001
1,5 3,40 + 0,05 0,017 £ 0,001 2,61 £0,51 0,014 £ 0,002
2.5 2,91 +0,09 0,015 + 0,001 2,59 +0,04 0,012 + 0,000
3.5 2,53 +0,25 0,013 +0,001 2124022 0,010 + 0,001

Su tc ché cua mudi duge tinh toan dé phén tich anh
huwong cia méi truong nhiém mian dén kha ning phan hay
chloroaniline. Két qua cho thiy, hé sb trc ché cua NaCl la
2,66% va 2,76%. He s6 nay thé hién ngudng nong do
mubi ma chang e ché sy phan hay, 1a mirc 1/2 cua ndng
d6 mudi trc ché hoan toan su phan hiy co chat.

4. Két luan

A. baumannii GFJ1 c6 thé sinh truong trong moi
trudng co néng dd chloroaniline khac nhau, phu thudc
vao doc tinh ciia ching. Vi khudn c6 thé sinh truong &
néng do6 3,6 mM 4- chloroaniline, 1,0 mM
3,4-dichloroaniline. Sy phan huy chloroaniline va sy sinh
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truéng cua vi khudn phu thude vao néng d6 mubi trong
moi truong. Vi khuan co thé sinh truong tbi da 4,5% va
3,5% NaCl trong trong mdi trudng tuong ung c6 chua
0,1 mM 4-chloroaniline va 0,1 mM 3,4-dichloroaniline. O
cung ndng d6 mudi, tdc do phan giai 4-chloroaniline va
3,4-dichloroaniline twong tu nhau. Sy khao sat kha nang
phan hity chloroaniline & cic nong d6 mudi khac nhau
cho thiy A. baumannii GFJ1 ¢6 tiém ning tng dung dé
xir Iy cac ngudn nude khac nhau.
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