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Nudi cay lam giau cac quan xa vi khuan ky khi tir cadc mau
tram tich c6 kha nang chuyén hoa tat ca cac dong phan
cua dichlorobenzene
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Tém tit: Cac dong phan cia dichlorobenzene dugc sir dung ngay cang rong rii trong nhiéu nganh
cong nghiép khac nhau va da gay ra mdi quan ngai 16n vé mat méi truong. Cac dichlorobenzene di
bi chuyén hoa boi 02 quan xa vi khuan ky khi thu dugc tir viée nudi cay lam giau 05 miu tram tich
ctia kénh rach tai Thira Thién Hué. MAu nuéi cdy M1 da chuyén héa tat ca cac dong phan cia
dichlorobenzene theo con duong wu tién chuyén hoéa chlorine & vi tri suon don v6i san pham cudi
cung la monochlorobenzene mic di sy chuyén héa chlorine & vi tri ¢6 lap van dién ra. Nguoc lai,
d6i voi mau nudi cdy M2 thi sy chuyén hoa cac dichlorobenzene theo con duong wu tién chuyén
hoa chlorine & cac vi tri ¢ 1ap voi monochlorobenzene va benzene lan lugt 1a sin phim trung gian
va san pham cudi cing ngoai trir mau nudi cdy M2 véi 1,2-dichlorobenzene (M2.2 chi phat hién
dugc benzene). Kha ning chuyén hoa cua cac quém xd vi khudn cia M1 va M2 dbi véi cac
dlchlorobenzene 6n dinh trong méi truong nudi cay tong hop hoan toan qua 3 1dn cdy chuyén da
loai bo cac yéu té moi truong anh huong ¢ trong mau tram tich.

Tir khod: Cac dong phan cua dichlorobenzene; quan xa vi khuan ky khi; chuyén hoa sinh hoc.

1. Mé dau

Chlorobenzene la mot trong nhiing nhoém
chét gay 6 nhiém méi trudng hang dau hién nay
va dang thu hat sy quan tdm 1on tir cac nha
nghién ciru do viée str dung ngay cang rong rai
cac hop chat hitu co nay lam chat diét nim, diét
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con tring, lam dung moi va chét trung gian
chinh trong nhiéu nganh cong nghiép hoa chit,
duge phdm va nong nghiép [1]. Su 6 nhiém céac
chlorobenzene da tdc dong x4u dén hé sinh thai
va suc khée cuia con ngudi cling nhu dong vat
boi ching c6 kha nang tich liiy va khuéch dai
sinh hoc khi thim nhép vao co thé va la cac hop
chat da dugc ching minh 1a c¢6 kha ning gay
cac bénh ung thu cho con nguoi [2]. Ngoai ra,
cac hop chit chlorobenzene 1a cac hop chit hiru
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co bén trong moi trudng trude su tic dong cua
cac yéu tb vat 1y, hdéa hoc va sinh hoc. Trong $6
cac hop chit chlorobenzene thi cac dong phan
cua dichlorobenzene (1,2-; 1,3- va 1,4-
dichlorbenzene) thuong dé dang phét hién trong
cic loai miu moéi trudng khac nhau nhu trong
nudc thai sinh hoat, nudc thai cong nghi€p,
nudc ngim, trAm tich va tai cac bii xtr 1y chat
thai. Ngoai ra, chiing cling la nhu:ng san pham
trung gian hogc 1a san pham cudi cung cua sy
chuyén hoa sinh hoc ciia cac hogp chat hitu co
bén chlorobenzene chira nhiéu gdc chlorine hon
nhu hexachlorobenzene, cac ddng phan cua
trichlorobenzene (1,2,3-; 1,2,4- va 1,3,
5-trichlorbenzene). Su chuyén hoéa sinh hoc cia
cac hop chét dichlorobenzene boi cac nhém vi
khuén ky khi di duoc chung mlnh [3, 4]. Tuy
nhién, chiing 1& cic san pham cubi cing ciia rat
nhiéu sy chuyén hoéa sinh hoc cua cac hgp chat
hitu co chlorobenzene, diéu d6 chung t6 ching
cling twong d6i kho vé chuyén hoéa sinh hoc. Do
d6, viéc nghién ctru su chuyén héa sinh hoc cua
cac dichlorobenzene boi sy nudi cay lam giau
cac quan xa vi khuan ky khi tir cic miu tram
tich thu dugc & Viét Nam s€ dugc trinh bay
trong bai bao nay.

2. P6i twong va phwong phap nghién ciru
2.1. Péi twong vi khudn

Cac quan xi vi khuan ky khi co trong mau
tram tich c6 kha nang chuyén hoa dugc cac hop
chat httu co bén chlorobenzene.

2.2. Héa chat

Tét ca cac hoa chét duoc st dung trong thi
nghiém déu thudc hoa chat phan tich c¢6 d9 tinh
khiét cao, 1,2-; 1,3- va 1,4-dichlorobenzene
mua tir hang Sigma-Aldrich (CHLB Dbuc) vai
d6 tinh khiét 99.9%. Cac khi N,, CO, va H,
dugc cung cip boi cong ty khi TNHH Messer
Viét Nam c6 d0 tinh khiét 99.8%. Titanium
chlorine 15% duoc mua tir cong ty hoa chit
Merck (CHLB bic).

2.3. Phwong phap

2.3.1. Cdy mdu va cdc diéu kién nuéi cay

Céc mau tram tich dugc thu trong diéu kién
ky khi hoan toan tai cac kénh rach tai xa Phu
Thuong, huyén Pha Vang, tinh Thua Thién
Hué. Cac mau sau do dugc van chuyén, bao
quan va cdy vao cac binh co thé tich 60 mL
chtra 30 mL mdi trudng khoang 1ong trong didu
kién ky khi tuyét déi [5]. Céc binh duoc dong
cao su c6 chira Teflon va dap kin bang nép
nhém. Cac méu sau d6 dugc bd sung 0.3 mL
dung dich vitamin ndng d6 100X va cac dung
dich TiCi 1,5% [6], NaHCO; 1M, Natri acetate
0.5 M lan lugt lam chét khir oxy, dung dich
dém 6n dinh pH va nguon carbon. Ngoai ra, cac
binh nudi cay duogc bo sung cac dung dich
dichlorobenzene v&i ndng d6 khoang 50 pM.
Phan trén cua mdi binh nudi ciy (headspace)
dugc bo sung khi H, c6 do tinh khiét 99.999%
VvGi ap suit 0.5 bar trong thoi gian 10 gidy. Cac
binh nudi ciy sau d6 dugc nudi cdy ¢ nhiét do
37 °C ¢ trang thai tinh. M3i thi nghiém duoc
thiét 1ap voi 03 binh nudi cdy va két qua ciia thi
nghiém la gia tri trung binh cng két qua cua 03
binh nu6i cdy. Thi nghiém dbi chimg duoc thiét
lap cho moi thi nghiém véi diéu kién moi
truong nudi cdy hoan toan glong nhu rnau thi
nghiém nhung khéng co bd sung ngudn mau
tram tich. Mau duogc dinh ky phan tich vé su
chuyén hoa ctia cic hop chit hitu co
chlorobenzene thir nghiém va san pham chuyén
hoa ciia ching cr 15 ngay mot l1an trong 4 dot.

2.3.2. Cdy chuyén

Cic miu c6 két qua chuyén hoa
dichlorobenzene duoc ciy chuyén qua 3 thé hé
dé kiém ta tinh 6n dinh cua con duong chuyén
hoa cua cac miu nudi cdy. Cac thé hé moi s&
tiép nhan 1% thé tich miu nuoi ciy cia thé h¢
truéc va duoc nudi cdy trong cac diéu kién
hoan toan giéng nhau.

2.3.3. Phuong phap phan tich

M3iu nubdi cdy chta dichlorobenzene va
cdc san phdm chuyén hoa sinh hoc cua nd
duoc gui sang Trung tdm nghién ciru Moi
truong UFZ  (Helmholtz  Centre for
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Environmental  Research-UFZ), Leipzig-
CHLB Dtc dé phan tich dinh tinh va dinh
lugng trén may sic ky khi GC (Gas
Chromatography) -5890 Hewlett Packard cua
hing Agilent — My st dung dau do ion hoa
ngon Itra FID (Flame Ionization Detector) voi
c6t mao quan (HP-5, 5% phenyl methyl
siloxane, Agilent) c6 chiéu dai 30 mét; duong
kinh bén trong cia cot 320 pm va bé day cot
0.25 pm. Nhiét d6 ban dau ctia cot dugc cai dat
& 55 °C trong thoi gian 1 phat. Sau d6 nhiét do
cot duoce tang 1én 200 °C véi bude tang nhiét do
1a 15 °C mdi phut. Cudi cung, nhiét d cot ting
1én 250 °C v6i budce tang nhiét 36 8°C/phut.

3. Két qua nghién ctru va ban luan

3.1. Sw chuyén hoa cua cac dong phdn
dichlorobenzene boi cdac quan xa vi khuan ky
khi cua mau tram tich

Chung t6i tién hanh nudi cdy thir nghiém 05
miu trAm tich vé6i tit ca cac dong phan cua
chlorobenzene va két qua cho thdy chi co 02
méu tram tich cho két qua chuyén hoa tat ca cac
ddng phan cua dichlorobenzene dugc ky hiéu la
M1 va M2. Trong d6 mau M1 chuyen hoa tat ca
dichlorobenzene vo4i san pham cudi cung la
monochlorobenzene (ky hi¢u mau M1.1; M1.2
va M1.3 14n lugt cho mau M1 nubi cdy véi 1,2-;
1,3- va 1,4-dichlorobenzene). Ham luong
monochlorobenzene ciia mau MI1.l cao hon
nhidu so véi ham lwong monochlorobenzene
dugc phét hién trong mau M1.2 va M1.3. Mau
M2 di chuyén hoa tit ca dong phan cua
dichlorobenzene (ky hiéu M2.1; M2.2 va M2.3
lan lugt cho miu M2 nudi ciy véi 1,2-; 1,3- va
1,4-dichlorobenzene) v6i monochlorobenzene
va benzene dugc phat hién dong thoi nhu 1a cac
san pham trung gian va san pham cudi cing cia
su chuyen hoéa 1,3- va 1,4-dichlorobenzene.
Riéng miu M2.1 nudi cay voi 12
dichlorobenzene, chi benzene 1a san phim
chuyén hoa duy nhit duoc phat hién va ham
luong benzene ciia mau M2.1 thap hon nhiéu so
v6i ham luong benzene ciia mau M2.2 va M2.3.
Két qua cta sy chuyén hoa cac dichlorobenzene

boi mau trAm tich M1 va M2 duoc trinh bay
qua Hinh 1 va 2.

3.2. Thu nghiém tinh on dinh ciia con dwong
chuyén hoa cac dichlorobenzene

Két qua phén tich cia 03 lan thi nghiém cay
chuyén mau nudi cdy M1 va M2 di khing dinh
su chuyén hoa cua cac dichlorobenzene boi cac
quéan x3 vi khudn ky khi c6 trong mau tram tich
M1 va M2 1a én dinh vé con duong va muc do
chuyén hoa.

3.3. Thur nghiém xdac dinh co ché hinh thanh
benzene clua cac mau nuoi cay

Pé 1am sang to con duong tao thanh benzene,
cac mau M2.1; M2.2 va M2.3 gbc duoc tién hanh
nudi cdy véi monochlorobenzene 1am chat nhan
dién tir cudi cing. Két qua cho thay ca ba mau
M2.1; M2.2 va M2.3 déu c6 kha ning chuyén hoa
monochlorobenzene thanh benzene véi muc do
nhu nhau.

Chung ti ciing tién hanh thir nghiém kha
ning khir chlorine & vi tri c6 lap ddi véi
monochlorobenzene ctia cic miu nudi cy M1.
Két qua cho thidy khong c6 miu nao (Ml.1;
MI1.2 va M1.3) c6 kha ning chuyén hoa duoc
monochlorobenzene sau 2 thang nudi cay.

3.4. Ban ludn

Su chuyén hoa dichlorobenzene khong dién
ra & cac mau dbi chimg da chimg t6 rang qua
trinh chuyén hoa cic ddng phan cua
dichlorobenzene ctia cac mau thir 1a sy chuyén
hoa sinh hoc do cac nhém vi khuan ky khi co
mit trong mau trAm tich chiju trach nhiém. Con
duong chuyén hoa cac dichlorobenzene duoc
duy tri on dinh qua 03 thé hé ciy chuyén da
khang dinh cac quén xa vi khuén ky khi coa cac
mau trdm tich c6 kha nang chuyén hoa céc
dichlorobenzene trong diéu kién nudi cdy hoan
toan téng hop. Thém vao do6, két quan nghién
ctru cho thiy cac yéu t& méi trudng chua xéac
dinh (unknown factors) c6 trong tram tich
khong phai la yeu t6 anh huong 16n dén sy sinh
truong, phat trién va hoat dong chuyén hoa
chlorine ctia cac quén x3 vi khuén ky khi nay [7].
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Hinh 1. Sy chuyén hoa cuia cac dichlorobenzene boi mau tram tich M1 (A: M1.1 chuyén hoa 1,2-dichlorobenzen;
B: M1.2 chuyén hoa 1,3-dichlorobenzen; C: M1.3 chuyén hoéa 1,4-dichlorobenzene).
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Hinh 2. Sy chuyén hoa ciia céc dichlorobenzene boi mau tram tich M2 (A: M2.1 chuyén hoa 1,2-dichlorobenzen;
B: M2.2 chuyén hoa 1,3-dichlorobenzen; C: M2.3 chuyén hoa 1,4-dichlorobenzene).

Miu  nudi cay Ml voi chi
monochlorobenzene 14 san phdm cudi cung va
ham lwong monochlorobenzene tir sy chuyén
héa 1,2-dichlorobenzene cao hon kha nhiéu so
véi ham lugng ciia monochlorobenzene tao ra
tir su chuyén hoa cua hai dong phan 1,3 - va
1,4-dichlorobenzene. Piéu nay duoc giai thich
1a do quan xa vi khuan ky khi c¢6 trong mau M1
vu tién chuyén hoa chlorine cua céc
dichlorobenzene & vi tri suon don
(preferentially singly-flanked chlorine removal)
hon la su chuyén hoa chlorine & vi tri ¢6 lap
(preferentially isolated chlorine removal) (Hinh
3). Su wu tién chuyén hoa chlorine & vi tri suon
don cta quan xa vi khuan ky khi M1 lam cho
muc do chuyén hoéa 1,2-dichlorobenzene nhanh
nén ham lugng monochlorobenzene tao ra &
miu MI1.1 nhiéu hon. Tuy nhién, khi thir
nghiém cac mau nudi ciy caa M1 (M1.1; M1.2
va M1.3) véi chi monochlorobenzene lam chat
nhan dién tir cubi cung thi khong c6 sy chuyén
hoéa ctua hop chat hitu co bén nay mac du sy

chuyén héa chlorine & vi tri ¢6 lap van c6 kha
ning dién ra déi v6i quin xa vi khuén ky khi
ndy. Diéu nay duoc giai thich 1a do
monochlorine thudng bén hon cac déng phan
cua dichlorobenzene duéi tac dong ciia cia yéu
t6 phan huy sinh hoc. Thém vao d6, kha ning
chuyén hoa chlorine & vi tri ¢6 lap ciia quan x3
vi khuan ctua M1 lai tvong dbi yéu.

Dbi véi miu nudi cdy M2 thi sy xuét hién
cua ca monochlorobenzene va benzene tur su
chuyén hoéa 1,3- va 1,4-dichlorobenzene va su
tao thanh benzene tir nhiing tht nghiém nudi
cdy mau M2.2 va M2.3 v6i monochlorobenzene
da ching t6 quan xa vi khuan ky khi c¢6 trong
miu trAm tich M2 uu tién chuyén hoa céac
chorine ¢ vi tri c6 1ap (preferentially isolated
chlorine removal). Sy tao thanh benzene tu
1, 2-dichlorobenzene cho thay quéan xa vi khuan
ky khi trong miu trdm tich M2 cling c6 kha
ning chuyén hoa chlorine & vi tri suon don.
Tuy nhién, do khoéng wu tién chuyén hoa
chlorine & vi tri swon don ctia quan xa vi khuan
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ky khi c6 trong mau trAm tich M2 nén san phdm
trung gian cuoa su chuyén hoa 1,2-
dichlorobenzene la monochlorobenzene nhanh
chong duoc chuyén hoa thanh benzene. Diéu
nay giai thich cho viéc monochlorobenzene
khong phat hién dugc trong mau M2.1 nudi cay
v6i 1,2-dichlorbenzene. Piéu nay duoc ching
minh khi thir nghiém miu nudi cdy M2.1 véi
monochorobenzene lam chét nhan dién to duy
nhit thi sy chuyén hoa monochlorobenzene
thanh benzene dién ra kha nhanh.
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N6i tom lai, két qua ciia nghién ctru nay véi
con dudng chuyén hoa dichlorobenzene cua céc
quan xa vi khuan ky khi wu tién loai bo cac
chlorine ¢ vi tri suon don va vi tri c6 lap thuc
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thuc tién viée xir ly sinh hoc nhitng khu vuc bi
nhidm céac chlorobenzene dé tao thanh nhiing
san phim khéng con chira chlorine (benzene),
do6 1a mot hop chét it doc hon va dé bi khoang
hoa hon so véi cac hop chit vong thom chira
chlorine.
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Hinh 3. Con dudng chuyén hoa dichlorobenzene ctia mau tram tich M1 va M2 (A: M1;
B: M2; miii tén dam: con duong chuyén hoa chinh; mili t€n nhat: con duong chuyén hoa phy).
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Abstract: Isomers of dichlorobenzene have been widely used in many industries and cause a big
concern for the environment. Dichlorobeznenes were bio-transferred by 02 anaerobic mixed cultures
enriched from 05 sediments obtained in Thua Thien Hue province’s canal. The fisrt mixed culture,
named M1 transferred all of isomers of dichlorobenzene with the pathway of preferentially
dechlorinating singly-flanked chlorine substituents to produce monochlorobenzene as the end product
although the culutre was able to remove isolated chlorine substituents. Reversely, the second mixed
culture, named M2 transferred dichlorobenzenes with the pathway of preferentially removing isolated
chlorine substituents to produce monochlorobenzene and benzene as intermediate and end product,
respectively, except M2 culture enriched with 1,2-dichlorobenzene (benzene was found in M2.2
culture). The dechlorination ability of M1 and M2 cultures remained stable in a completely synthetic
medium over three transfers which abolished the environmental unkown factors in sediments affecting
the growth and dechlorination ability of active anaerobes.

Keywords: Dichlorobenzene isomers; anaerobic mixed culutres; bio-transformation; sediments.



