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Khao sat sy phan huy chloroaniline boi vi
khuan Acinetobacter baumannii GFJ1

e Ha Danh birc
Trudng Dai hoc Dong Thap

( Bai nhdn ngay 25 thang 09 nam 2015, nhdn dang ngay thang nam 2016)

TOM TAT

Chloroaniline la nhitng hop chat hitu co déc
hai gdy 6 nhiém méi triwong, nhat la nguon niede
gdy hai dén sirc khoe con nguoi ciing nhir cdc lodi
thuy sinh vat. Acinetobacter baumannii GFJ1 duoc
phdn ldp tai Thdi Lan la dong vi khudn cé thé sir
dung mot s6 monochloroaniline, dichloroaniline va
trichloroaniline nhw la nguén carbon va nitrogen
duy nhat. Trong sé cdc logi chloroaniline, GFJI ¢6
khd ndang phdn gidi 4-chloroaniline va 3,4-

chloroaniline véi toc dé cao nhdt. Nghién ciru
dong luc hoc ciia phdn tmg phan hiy trong diéu
kién c¢é ddc vi khudn thdy rang sw phdan hiy 4-
chloroaniline va 3,4-chloroaniline cuia A.
GFJl tudn theo phuong trinh
Michaelis-Menten. Toc d¢ phéin hiy t6i da doi véi
4-chloroaniline va 3,4-chloroaniline tuwong iing la
0,23 £ 0,03 va 0,37 + 0,08 uM/(mg protein. gio).

baumannii

Tir khoa: Acinetobecter baumannii GFJI1, chloroaniline, dong luc hoc

MO PAU

Chloroaniline 13 chét hiru co doc hai thudc
nhom amine dugc st dung rong réi trong codng
nghiép. Chloroaniline 12 nguyén liéu chinh dé san
xuat pham nhudém azo, st dung trong cdng nghiép
ché bién cao su, san xut verni, thudc chita bénh va
thudc diét co [1]. Viéc sir dung rong réi trong céc
hop chat dé trong cong nghiép va ndng nghiép gay
anh huéng nghiém trong dén moéi truong dat, nudc
va khong khi.

Thudc diét co hda hoc dugc sir dung phéd bién
& nudc ta ciing nhu nhiéu nudc khac trén thé gioi.
Thudc diét co anh huéng rat 16n dén st khoe con
nguoi ciing nhu nhiéu sinh vat khac. Cac loai thuéc
diét co phd bién ¢ nuodc ta co thanh phan chia
propanyl hay diuron. Céc loai thudc nay khi sir
dung, ching ngdm vao trong dat va nudc rdi bién
ddi thanh cac san pham trung gian, nhat 1a 4-
chloroaniline va 3,4-dichloroaniline [2, 3].

Chloroaniline 1a nhitng héa chat doc hai, gay
ung thu va cac bénh khac. Vi déc tinh cao va khd
phan hiy, chloroaniline dwgc coi la chat gay 6

nhiém moi truong quan trong [4]. N6 duoc liét ké
trong nhém céc hop chit doc hai tai 76/464/CEE
cua chau Au va trong danh sach cac chat gay 6
nhiém quan trong ciia Co quan Bao vé Mbi truong
Hoa Ky [5]. Do déc tinh va dugc phét hién rong réi
trong moi truong, viéc loai bo nhirng chat doc hai
1a can thiét. Mot trong nhitng bién phap hiéu qua
nhét dé loai bo cac chloroaniline tir méi truong la
phéan huy sinh hoc, trong d6 qua trinh loai bé phu
thuoc vao kha niang phan hiy cua cac vi khuan va
cac diéu kién méi truong.

Trén thé gi6i da c6 nhidu nghién ctu vé ton du
cua cac loai chloroaniline trong dét va trong nudc.
Chang han 3-chloroaniline, 4-chloroaniline va 3,4-
chloroaniline dugc phéat hién lan luot véi 83 %,
100 % va 100 % s6 miu & nuéc séng Rhine (mot
con sdng Ién & Chau Au) véi nong d6 tuong tng la
1,8; 0,74 va 1,2 pg/L. Nong do trong nudc thai
cdng nghiép co thé cao hon, ching han ndng do
aniline, 4-chloroaniline, 2,3-dichloroaniline, 2,5-
dichloroaniline va 3,4-dichloroaniline trong nu¢c
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thai tir nha may hoa chat & Anh twong ung la 11, 6,
21,4, 98, 6, 3, 1 va 260 mg/L.

Sy ton du cua cac chat nay lam 6 nhiém
ngudn nudc nudi thiy san, cd thé lam chét c4, tom
va céc loai thity sinh khéac. Cac nghién ctru vé ton
du cac chat nay sir dung vi sinh vat dé loai bo cac
hop chat nay da duogc tién hanh trén thé gigi, tuy
nhién, & nudc ta cho dén nay chua c6 cong trinh
nghién ctru ndo vé van dé nay.

VAT LIEU VA PHUONG PHAP
Vit lidu

Vi khuan dwoc nudi cdy trong dung dich
khoang chét c6 céc thanh phan nhu sau: 1,419,6
mg/L Na,HPO,; 1.360,9 mg/L KH,PO,; 98,5 mg/L
MgSO,; 588 mg/lL CaCl,2H,O; 1,16 mg/L
H3BO4; 2,78 mg/L FeS0,.7H,0; 1,15 mg/L
ZnS0,4.7H,0; 1,69 mg/L MnS04.H,0; 0,38 mg/L
CuS0,.5H,0; 0,24 mg/L CoCl,.6H,0 va 0,10
mg/L MoO; [6]. pH duoc didu chinh trong khoang
7,0 £ 0,1. Méi truong duoc khar trang & nhiét do
120 °C trong thoi gian 15 phit truéc khi nudi cay
vi khuan.

Phwong phap

Vi khudn phan hay chloroaniline

Chung vi khuan phan giai chloroaniline -
Acinetobacter baumannii GFJ1 dugc phéan lap tr
dat c6 tién st su dung nhiéu thudc diét co tai
phong thi nghiém truong DPai hoc Chulalongkorn
(Thai Lan). Acinetobacter baumannii GFJ1 la vi
khuan Gram am, hinh que ngan va c6 kha ning su
dung nhiéu loai chloroaniline nhu 14 ngudn thirc an
cua chung.
Kiém tra kha ndng phdn huy chloroaniline cua vi
khudn

Panh gia kha nang phén huy chloroaniline ctua
vi khuan duoc tién hanh & 2 diéu kién:

Vi khuin duoc nuéi trong mdi truong khoéng,
sir dung aniline va cé&c loai chloroaniline nhu la
ngudn carbon va nitrogen duy nhéat. Luong vi

khuin dwoc dwa vao mdi truong ban dau véi
khoang 3,5x10° CFU /mL.

C6 dac vi khuan: Vi khuan dugc nudi trong 1,0
L moi trudong khoang dugc bd sung thém 1,0 g/L
chat chiét nam men, 1.000 mg/L (NH,),SO, va
1.000 mg/L succinic acid dé kich thich su sinh
truong cua vi khuan.

Qua trinh nudi ciy dugc thuc hién vai toe do
Iic 150 vong/pht va ¢ nhiét do phong. Sau 10 gio,
vi khuan duoc ly tdm 5.000 vong/phut trong thoi
gian 20 phat. Mau vi khuan duoc rira lai 2 1an bang
nu6c chung cit da khur tring, sau do chuyén vao
mdi truong nudi cy méi & mire do ¢ dac vi khuan
(3,5x10° CFU/mL) va st dung dé phan huy 4-
chloroaniline va 3,4-dichloroaniline.

Chloroaniline dwgc pha ché duéi dang stock
trong con tuyét dbi va duoc st dung & cac nong do
khac nhau (tir 0,005-1,0 mM). Thi nghiém phan
hity cua vi khuan duoc tién hanh vai toe do lic 150
vong/phit & nhiét do phong. Mau dugc liy theo
chu ki 3 gio 1 lan (mdi lan 1,0 mL) va duoc bao
quan & 4 °C cho dén khi phan tich.

Phuong phap phéan tich

N6ng d6 chloroaniline con lai trong méoi
truong long dugc xac dinh bang phwong phéap sic
ky long hiéu nang cao (HPLC - High Performance
Liquid Chromatography), véi cot (5 um, 250
mmx4,6 mm; Hyperclone, Phenomenex, USA) va
dau do quang phé tir ngoai 240 nM. Pha dong la
hén hop acetonitrile (70 %) va nudéc tinh khiét (30
%).

Sy sinh truong lily thira cua vi khuan dugc xéc
dinh bang phuong phap do dé duc bang tan xa anh
sang quang phd ké (spectrophotometer) & budc
s6ng 600 NM (ODgqo). Su sinh trudng cua vi khuin
dugce tinh theo phuong phap cua Zeyer [7]. Su
phan hiy co chit cua vi khuan duoc tinh trén don
vi protein trich chiét tir toan bo vi khuan nudi cy
trong moi trudng sau mot khoang thoi gian. Ham
lugng protein dugc xac dinh theo phuong
phép Lowry [8], sit dung albumin huyét thanh bo

Trang 154



TAP CHi PHAT TRIEN KH&CN, TAP 19, SO T6- 2016

(BSA) lam chét chuan va duoc do & budc séng 730
nm.

T4t ca cac thi nghiém duoc tién hanh it nhat 3
lan lap lai, tai truong Pai hoc Chulalongkorn
(BangkoK, Thai Lan).

KET QUA VA THAO LUAN

Kiém tra kha ning phan giai aniline va cac loai
chloroaniline

Danh gia kha nidng phan huy aniline va cac
loai chloroaniline cua vi khuin A. baumannii GFJ1
dugc thuc hién trong méi trudng khoang. Trong thi
nghiém nay, vi khuan sir dung aniline va cac loai
chloroaniline dé sinh truong. Monochloroaniline
va dichloroaniline dwgc s dung ¢ ndng d6 0,1
mM, con 2,4,6-trichloroaniline dugc su dung Véi
nong do 0,05 mM vi chiing doc hon va it hoa tan
trong nuéc hon. Nong do nay ¢ trong pham vi
ndng do chloroaniline dugc phat hién trong mai
truong.

Két qua cho thay A. baumannii GFJ1 c6 kha
ning st dung ca  monochloroaniline,
dichloroaniline va trichloroaniline lam thac an
(Bang 1). Céc nghién ciru trude day cho thay, cac
dong vi khuan s dung monochloroaniline va
dichloroaniline nhu 12 ngudn dinh dudng duy nhét
nhu Delftia tsuruhatensis H1 [9] va Bacillus
megaterium IMT21 [10]. Chi c6 mét bao cao duy
nhat vé sy phan hay c6 chon loc cac
monochloroaniling, dichloroaniline va
trichloroaniline bai mot hdn hop vi khuan [11]. A.

baumannii GFJ1 1a dong vi khuin dau tién duoc
phén 1ap c6 kha ning phan giai aniline va ca ba
loai chloroaniline trén. Vi khuin A. baumannii
GFJ1 phén giai 4-chloroaniline va 3,4-
dichloroaniline cao hon ca nén duogc lya chon cho
thi nghiém tiép theo. Pay la két qua rat thd vi vi
3,4-dichloroaniline 1a san pham phan hay trung
gian cua céac loai thudc trir co quan trong c6 chira
propanyl nhu Prefit 300 EC, Profit 500 EC,
Caranyl 48 SC; hay diuron nhu Karmex 80 WP,
Ansaron.

Su phén hay aniline, 2-chloaniline va 3-
chloaniline c6 téc d6 thip hon 2,3-dichloaniline va
3,4-dichloaniline 1a két qua bit ngo Vi
dichloroaniline doc hon va thuong khé phéan huay
hon aniline va monochloaniline. Biéu ndy chimng to
vi khuan phan hay c6 su chon loc. Sy sinh truong
cua vi khuan véi sy phan hity co chat nhin chung
ty 1€ thuan vai nhau, ngoai trir 2-chloroaniline. Co
nhiéu cach dé thé hién téc do phan huay cua vi
khuan nhu phéan trim co chat bi phan huy hay mM
co chét/gio. Trong thi nghiém nay chdng toi tinh
toan téc do duwa trén ham lwgng protein trich chiét
tir vi khuan. Phuong phap nay thé hién duoc su
phan hay co chét trén mot luong sinh khéi (thé
hién bang lugng protein) nhat dinh cua vi khuan vi
tbc do sinh truong cua vi khuan khéc nhau trong
mdi truong cd co chat khac nhau nén luong vi
khuan sau mot thoi gian nudi cdy ciing khac nhau.

Bang 1. Sy sinh trudng va kha nang phan giai aniline va céac loai chloroaniline cia A. baumannii GFJ1
trong mdi trudng khoang, vi khuan st dung céc co chat nhu 1a ngudn carbon va nitrogen duy nhét

A A Su sinh trudng iy . A 1o £
Co chit (EK;II)g do thira theo gio cua vi IFh&;l(ang phan.huy. o chat
Khudn pM/(mg protein.gid)]
Aniline 0,1 0,0032 + 0,0007 0,747 = 0,009
2-Chloroaniline 0,1 0,0049 + 0,0002 0,307 £ 0,016
3-Chloroaniline 0,1 0,0054 + 0,0004 0,885 + 0,045
4-Chloroaniline 0,1 0,0251 + 0,0001 2,879 £ 0,157
2,3-Dichloroaniline 0,1 0,0131 +0,0017 1,178 £ 0,221
3,4-Dichloroaniline 0,1 0,0225 + 0,0073 2,751+ 0,183
2,4,6-Trichloroaniline 0,05 0,0089 + 0,0008 0,202 + 0,036
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Sy phén huy 2,4,6-trichloroaniline ciing da
dugc tién hanh ¢ nong d6 0,1 mM. Tuy nhién, &
nong d6 nay duong nhu 2.4,6-trichloroaniline
khong hoan toan hoa tan trong diéu kién thi
nghiém nén két qua khong phan anh dung muc
phan hiy va khong dugc trinh bay ¢ day. Trén thyc
té ciing chua c6 nghién ciru nao trén thé gidi vé su
phan hay 2,4,6-trichloroaniline bang bién phap
sinh hoc ¢6 ndng d6 cao hon 0,05 mM.

Kiém tra kha ning phén giai 4-chloroaniline va
3,4-dichloroaniline cita A. baumannii GFJ1
dwgre c6 dac

Su phan hay 4-chloroaniline va 3,4-
dichloroaniline duoc thyc hién trong diéu kién cd
dic vi khuan dé danh gia kha nang Gng dung A.
baumannii GFJ1 ¢ quy m6 cdng nghiép. Trong

didu kién nay, cac chét dinh dudng khéc gdbm chét
chiét nam men, (NH,),SO, va succinic acid dugc
b sung. Téc do phan huay 4-chloroaniline va 3,4-
dichloroaniline phu thuéc vao noéng do
chloroaniline trong médi truong (Hinh 1). G nong
d6 thap, tir 0,01 - 0,3 mM, téc @6 phan hiy dién ra
nhanh hon. O ndng d6 0,1 mM, vi khuan phan hay
hon 80 % ca 4-chloroaniline va 3,4-dichloroaniline
sau 18 gio. Tréi lai, & nong do 1,0 mM, vi khuin
phan hiy véi toec dd cham hon va ching mét 18
gio. O ndng d6 nay, vi khuan mat 48 gio dé phan
hay 31,5 + 8,0 % 4-chloroaniline va 55,9 + 6,2 %
3,4-dichloroaniline. O nong d6 cao hon, méi
truong tré nén doc d6i véi vi khuan nén su phan
hay dién ra cham hon.
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Hinh 1. Su phan huy 4-chloroaniline (A) va 3,4-dichloroaniline (B) ¢ cac ndng khac nhau

Nghién ctru dong luc hoc cua su phan huy co
chat ¢ cac ndng do khac nhau thiy ring quan hé
gitta ndong do va tdc do phan hay ddi voi 4-
chloroaniline va 3,4-dichloroaniline tuan theo
phuong trinh Michaelis-Menten trong trudng hop
vi khuan bj gigi han sinh truong (Hinh 2). Trong
thuc té thi & diéu kién c6 dic, su sinh truong cua vi
khuan 1a khong déng ké [12]. Trong khoang ndng
tir 0,005-1,0 mM, ndng d6 cang cao thi téc do phan
hily theo don vi protein cang cao va ngugc lai.
Tuong tu nhu vay, su phan hay 4-chloroaniline boi
A. baumannii GFJ2 ciing tudn theo phuong trinh
Michaelis-Menten [13]. Viéc tinh toan toc do phan

tram co chat bi phan huy thé hién duoc anh huéng
ctia ndng do chat hoa hoc ddi voi kha ning phan
hity cua vi khuan, véi ndng do co chit khac nhau,
nhung luong sinh khdi cua vi khuan ban dau nhu
nhau. Sy tinh toan dya trén luong protein thé hién
duoc tbe do phan huy cu thé cua ddi véi co chét, vi
cling ty 1& phan trim co chat bi phan huy, sy phan
hily tinh theo pM s& cao hon khi ndng d6 co chat
cao hon. O ndng d6 cang cao thi téc do phan hay
cua vi khuan tinh bang don vi uM/(mg protein.gio)
cao hon mic du ty I& phan trim phan hay thip hon
vi ¢6 ndng do chloroaniline cao va ndng do protein
khong thay d6i dang ké trong diéu kién co dac vi
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khuin. Téc do phan huay tinh theo pM/(mg
protein.gio) 1a cu thé hda sy phan huy co chat dya

trén mot luong vi khuan nhét dinh.
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Hinh 2. Méi quan hé giita tbc d6 phan giai va ndng do 4-chloroaniline (A) va 3,4-dichloroaniline (B)
Bang 2. Danh gia kha nang phan giai 4-chloroaniline va 3,4-dichloroaniline ctia A. baumannii GFJ1

Co chat Téc d6 phan huy t6i da, Ky (WM/(mg protein.gid) Heé s6 bio hoa, K, (MM)
4-Chloroaniline 0,23 +0,03 0,68 £0,18
3,4-Dichloroaniline 0,37 £0,08 115+0,28

Dya trén nhiing sé liéu vé méi tuong quan
gita ndng do co chat va téc do phan huay, téc do
phan huy t6i da (Kma) Va hé s6 hé s bao hoa (Ky)
da dugc tinh toan (Bang 2) dua trén phuong phap
cua Dixon [14]. Téc do ti da thé hién tiém ning
phan huy chloroaniline cua vi khuan. Hé s6 bdo
hoa thé hién &i luc ddi véi co chat. Céc chi s6 nay
noi Ién hiéu qua thuc cua vi khuan trong viéc phan
giai co chit. Ching thé hién dong ning phan huy
va c6 y nghia quan trong trong danh gia kha nang
ap dung chung trong phong thi nghiém cling nhu &
quy m6 cong nghiép.

Céc nghién ciru vé sy phan hay chloroaniline
cua cac dong vi khuin va ndm trudc day thuong
dugc thuc hién & mot ndng d6 co chat nhat dinh va
khong khao sat dong nang cua ching. Duy chi co
nghién ctru trén & A. baumannii GFJ2 khi phan huay
4-chloroaniline va 3,4-dichloroaniline la c6 khao
sat sy phan hiy ¢ nhiéu nong d6 khéc nhau. Két
qua thdy rang téc d6 phan hay téi da 4-
chloroaniline va 3,4-dichloroaniline twong tng la
0,17 va 0,36 puM/(mg protein.gio) [13]. So vai A.
baylyi GFJ2 thi tbc d6 phan huy 4-chloroaniline
cia A. baumannii GFJ1 cao hon va 34-
dichloroaniline thi twong dwong. Tdc do phan hiy

tinh trén don vi protein cua 3,4-dichloroaniline &
néng d@ 0,2 - 1,0 mm cao hon so vdoi 4-
chloroaniline. Téc @ phan huy tdi da ciing nhu hé
sb bido hoa ddi véi 3,4-dichloroaniline cling cao
hon. Piéu nay ching to vi khuan A. baumannii
GFJ1 ¢6 co ché dac biet dbi vsi 3.4-
dichloroaniline.

KET LUAN

A. baumannii GFJ1 cé kha nang st dung
aniline  va mot  s6 monochloroaniline,
dichloroaniline va trichloroaniline nhu 1a ngudn
carbon va nitrogen duy nhét dé sinh truong. Trong
s6 céc loai chloroaniline, GFJ1 c6 kha ning phan
giai 4-chloroaniline va 3,4-chloroaniline véi téc d6
cao nhit. O nong do chloroaniline cang cao, ty 18
phan trim phan hay cang thap do doc tinh cua chat
hoa hoc. Phan tich dong luc hoc ctia phan huy baoi
vi khuan di duoc c6 dic thiy riang su phan hay 4-
chloroaniline va 3,4-chloroaniline cua A.
baumannii GFJ1 tuan theo phuong trinh Michaelis-
Menten. Véi két qua nay, A. baumannii GFJ1 nén
duoc tiép tuc nghién ciru dé ung dung phan hay
chloroaniline xtr ly nhirng noi bi 6 nhiém, nhat 1a 6
nhiém ngudn nudc.
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Investigation of the biodegradation of
chloroaniline by Acinetobecter baumannii

strain GFJ1

¢ Ha Danh Duc
Dong Thap University

ABSTRACT

Chloroanilines are toxic aromatic compounds
which cause environmental pollution, especially
water problems, which harmfully affect human and
aquatic species. Acinetobecter baumannii strain
GFJ1 isolated from soil in Thailand was the first
bacterial strain that could utilize several
monochloroaniline, dichloroaniline and
trichloroanilines as sources of carbon and
nitrogen for growth. Among these compounds,

GFJ1 degraded 4-chloroaniline and 3,4-
chloroaniline with higher rates than others. The
analysis of aerobic utilization profile via resting
cells showed that the degradation kinetics followed
the Michaelis-Menten model with the maximum
specific degradation towards 4-chloroaniline and
3,4-dichloroaniline of 0.23 + 0.03 and 0.37 + 0.08
puM/(mg cell protein.hour), respectively.

Keywords: Acinetobecter baumannii GFJ1, chloroaniline, degradation kinetics
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