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Tém tit. Vi khuan sinh truong ky khi khir nitrat (Nitrate Reducing Bacteria - NRB) tai mot s6
dang moi truong sinh thai & Viét Nam, cu thé la thity vuc nude ngot, bé xir Iy nudc thai va dam
nuoi tom thity san ven bién dugc danh gia vé s luong va mirc da dang. Ket qua nghién ctru cho
thdy s lugng NRB cao nhat trong thily vire nudc ngot va thap nhét trong mau lay tir bé xur 1y nuéc
thai. 12 ching NRB dugc phén lap tir ba dang mdi truong sinh thai trén thé hién tinh da dang di
truyén cao theo phan tich RFLP 16S rADN sir dung hai enzyme Haelll va Mspl. Mau thity vuc
nude ngot, bé xir 1y nudce thai va ddm nudi tdm thay san ven bién duoc sir dung trong thi nghiém
lam giau NRB v&i ngudn co chat Na-lactat va Na-benzoat. Phan tich dién di bién tinh (DGGE) tap
hop NRB trong cac mau lam giau cho thdy tinh da dang cao, trong d6 Ochrobactrum va
Paracoccus 13 hai nhom vi khuan chiém wu thé & mdi tap hop. Hai chung dai dién Ochrobactrum
sp. LF1 va Paracoccus sp. BB3 dugc phan 14p va nghién ctru kha nang loai bo nitrat trong moi

truong nudi cay.

Twr khoa: Anaerobic Nitrate Reducing Bacteria, RFLP, DGGE.

1. Mé diu

O nhiém hiru co trong nudc thai cong
nghiép, sinh hoat hay tir cac lang nghé san xuat
va ché bién thyc phidm & nudc ta hién nay di
1én t6i mic bao dong. Khong nhiing nudc bé
mit ma ca tang nudc ngam tai mot sé ving da
bi nhiém ban nghiém trong (B4o cao hién trang
mdi truong Qudc gia, 2005), giy anh hudng
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truc tiép dén sirc khoe cong dong vi dé 1a cin
nguyén giy dot bién vé gen, gy cic bénh ung
thu va thiéu mau & nguoi va dong vat [1].

Trong quy trinh xt ly loai bo nito tr nude
thai, NRB dam nhiém chirc nang chuyén nito
dang hoa tan c6 hai sang dang khi v6 hai trudc
khi thai ra ngoai moi truong. Qué trinh khwr
nitrat dién ra trong té bao vi sinh vat gdm nhiéu
budec (NO; = NO, - NO — N,O — N,), méi
budc do mot loai enzym trong té bao lam xuc
tac [1, 2]. Trong tu nhién, vi khuan c6 kha ning
sinh truong bang cach khir nitrat tuong dbi da
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dang, thudc nhiéu nhém phan loai khac nhau
[2]. Ngudn dién tir cho cac loai vi sinh vat nay
sir dung dé khtr nitrat cling rat phong phii, bao
gdm céc axit hitu co, cacbuahydro mach thang
hay mach vong, ké ca mét s6 chat kho phan hiy
[2]. Trong moi truong nudc ngot nitrat 1a chat
nhan dién tr quan trong thr hai sau 6xy, vi thé
quan thé NRB & day ciing da dang hon so véi
modi trudong nudc lg va nudc midn, noi cd vi
khuan khir sulfat chiém wu thé do anh huéng
cua néng do SO,% cao tir nuée bién.

Mic du dong vai trd rét quan trong trong
chu trinh nito va cacbon, cling nhu trong cac
quy trinh xtr 1y ngudn thai 6 nhiém nhung cho
dén nay chua co6 mot nghién ciru nao dé cap dén
blrc tranh da dang ctia NRB tai Viét Nam.
Nghién ctru nay duoc chung t6i tién hanh véi
muc tiéu tim hiéu tinh da dang ciia NRB trong
mot s6 dang méi truong sinh thai dai dién &
nude ta d& 1am co s cho viéc ing dung ching
vao myc dich moéi truong sau nay.

2. Nguyén li¢u va phwong phap

2.1. Pia diém va phwong phdp thu mau

Mau nudc hodc bun day tai mot sb dang
thity vuc, bao gdm hd Ba Mau (Ha Noi), dam
nudi tom (Quang Ninh) va bé xir Iy nudc thai
(Thanh Hoa) dugc thu thap trong cac binh thiy
tinh nut xody vdi toan bo thé tich binh dé giam
thiéu sy anh huong cia 6xy khong khi t6i quan
thé vi sinh vat ky khi trong mau. Mau duoc bao
quan tai nhiét do 4 °C cho dén khi tién hanh thi
nghiém.

2.2. Pém, nudi tich liiy va phan ldp NRB

S6 lugng NRB trong cac mau thu thap dwoc
xac dinh thong qua phuong phap MPN (Most
Probable Number) [3] trén méi truong ky khi

chita NaNOj; (5 mM) 1am chat nhan dién tir va
Na-lactat hodc Na-Benzoat (10 mM) lam chat
cho dién tu.

Mau nuéc hodc bun day duge sir dung lam
ngudn ban dau dé nudi tich lily NRB voi thé
tich 10% trong modi truong khoang dich thé
chira NaNO; (5 mM) lam chit nhan dién tir duy
nhat va hai ngudén dién tor khac nhau 1a Na-
lactat va Na-benzoat (10 mM). Méi truong dich
thé ky khi hoan toan, v6i thanh phan khoéng
tuong (mg voi nude ngot (ding cho miu tir ho
Ba Miu va bé xur 1y nuéc thai) va nuée lo
(ding cho miu lay tir ddm nudi tom ¢ Quang
Ninh) dwoc chuan bi theo phuong phép do
Widdel va Bak mo ta [4]. Mau duoc 1 trong ti
nudi cy tai 28 °C va chuyén sang moéi trudng
moi 5 ngay 1 lan.

NRB duoc phan 1ap theo phuong phap tién
hanh pha lodng trén diy 6ng thach ban 1ong
(1%) [4] v6i mbi trudng ¢ thanh phan tuong tu
nhu moi truong dung trong thi nghiém nubi tich
lity. Ong thach sau khi b6 sung nguén vi sinh
vat tur dich nuoi tich lity dwoc suc khi N, vau &
tu thé dao ngugc dau tai 28 °C trong bong tHi.
Khudn lac don phat trién trong cac ong pha
loding dugc tach bang pipet Pasteur va chuyén
sang mdi trudng dich thé thich hop (nudc ngot
hay nuéc 1g) va ngudn chét cho dién tir twong
ung (Na-lactat hay Na-benzoat).

2.3. Tiach ADN téng so va nhan gen 16S rADN
cua chung don

ADN tdng s tir chung don dugc tach chiét
theo phuong phap ciia Marmur va cs. [5] voi
mot s thay doi dé téi wu hoa thi nghiém. Gen
ma hoa cho 16S rARN (1500 bp) dugc nhan
khuéch dai trong phan tmg PCR st dung cip
mdi 27F (AGA GTT TGA TCC TGG CTC
AG) va 1492R (GGT TAC CTT GTT ACG
ACT T). San phim PCR dugc su dung lam
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khuon cho phan tng cit bang enzym gidi han
va phan tich da dang theo phuong phap RFLP.

2.4. Phan tich da dang cua cac chung don phdn
ldp duoc bang phuwong phap RFLP

RFLP  (Restriction Fragment Length
Polymorphism) la phuong phap thuong dugc st
dung dé¢ nghién ctru muac d6 da dang vé di
truyén cua mdt nhom VSV dua trén phan tich
két qua xir Iy gen bang mot hodc nhiéu enzyme
giéi han, cu thé 1a gen ma hoéa cho 16S rARN
trong nghién ctu nay. Gen 16S rADN cua céc
ching don sau khi dugc khuéch dai trong phan
mg PCR sir dung cap mdi 27F va 1492R duoc
xtr 1y bang hai enzym giéi han Mspl va Haelll
(Fermentas). San pham ADN sau khi da xu 1y
enzym dugc phan tach bang dién di trén gel
agarose 2% tai 100 V trong thoi gian 60 phut.
Céc ching vi khuén s& dugc xép nhom dya trén
su twong dong vé phd cac bang dién di. Cac
ching vi khuén dai dién cho mdi nhém s& duogc
phan tich trinh ty dé dinh danh khoa hoc.

2.5. Phdn tich thanh phd"n lodi trong quan thé vi
sinh vat bang dién di bién tinh

ADN tong s tir mau bun, miu nudi tich liy
NRB duoc tach chiét theo phwong phap do
Zhou va cs. md ta [6] v&i mot s6 cai bién. Poan
ADN dai 550bp ctia gen ma hoa cho 16S rARN
dugc khuéch dai trong phan émg PCR st dung
cap mdi GMSF (CCT ACG GGA GGC AGC
AG) va 907R (CCG TCA ATT CCT TTR AGT
TT) [7]. Dé tao tinh 6n dinh cho viéc phéan tach
cac trinh ty ADN trén gel dién di bién tinh, kep
GC gbém 40 bp dugc gin vao dau 5> cua mdi
GMS5F. Pién di duoc tién hanh trén gel
polyacrylamid 6% v6i dai  bién tinh
urea/formamid tir 20% dén 70%. Qua trinh dién
di dugc thuc hién & nhiét do 60 °C tai 200 V
trong 3.5 h. Sau khi dién di, gel polyacrylamid

dugc nhud¢m trong dung dich ethidium
brommid (5mg/ml) trong 30 phut, sau do rira
nude va chup anh dudi tia UV trén may GelDoc
(BioRad).

2.6. Gidi trinh ty

Céc bang DGGE dai dién duoc cit va thoi
ADN trong 50 pl nuéc qua dém tai 4 °C. ADN
thoi tir gel dién di bién tinh dugc st dung lam
khuon cho phan tng PCR véi cip moi GMSF
(khéng gin kep GC) va 907R. San pham PCR
dugc tinh sach bang bo kit QuiaQuick
(QuiaGen), sau d6 dugc xac dinh trinh tuw sir
dung ABI Prism BigDye Terminator cycle
sequencing kit va may doc trinh ty tu dong
3110 Avant Appied Biosystems. Két qua dugc
phén tich so sanh véi trinh tu gen 16S rADN
clia cac loai ¢o lién quan hién di cong bd trén
Database GenBank st dung phan mém BLAST
Search.

2.7. Xdc dinh nong d¢ nitrat trong méi trieong
nuoi cdy

Céc ching NRB dugc nudi cdy trén moi
truong ky khi dang dich thé chua nitrat (5 mM)
trong binh serum ddy kin bang nut cao su. Mau
dich nudi céiy (5 ml) dugc thu thap sau mdi 24 h
va xac dinh ndng do nitrat bang phuong phap so
mau st dung thudc thir axit desulfofemic [8].

3. Két qua va thao luin

3.1. Xdc dinh s6 lwong NRB trong cdc mau thu
thap

S6 lugng NRB véi kha nang oxy hoa Na-
lactat hodc Na-benzoat két hop khir nitrat trong
3 mau bun d4y thu thap tai cAc moi truong sinh
thai khac nhau duoc xac dinh thong qua phuong



4 Nguyén Thi Tuyén va nnk. / Tap chi Khoa hoc DPHQGHN, Khoa hoc Tw Nhién va Cong nghé 25 (2009)265-273

phap MPN st dung moéi truong dich thé co
thanh phan khoang tuong tmg véi méi trudng
tai dia diém 1dy mau. Két qua duoc trinh bay
trén hinh 1.

Do thi trén hinh 1 cho thay sé luong NRB
trong mau thu thap tir hd Ba Mau va ddm nubi
t6m kha cao, trén 10° té bao trong 1 ml mau. H6
Ba Mau c¢6 s6 lugng NRB cao hon so v6i mau
tir dAm nudi tom Quang Ninh. Diéu nay c6 thé
giai thich bang su canh tranh ciia cac nhom ki
khi sulfat cao [2]. Pac biét, ) lugng NRB trong
bé xtr Iy nudce thai thip hon ¢ hai miu con lai
khoang 10 dén 100 1an, ching to cac yéu tb moi
truong trong hé thong nay khong thich hop cho
qua trinh khir nitrat. Trong hai chét hiru co st
dung 1am ngudn cho dién tir thi s NRB st
dung Na-lactat (muéi cia axit hitu co mach
thang) cao hon s lugng NRB st dung Na-
benzoat (mudi cta axit hitu co mach vong).

300 - B Na-lactat
O Na-benzoat
E 200
s
=
=
3
&
100 -
0 —
Hb Ba Mau Béxit Iy nuéc  Damtém Quang
thai ninh

Hinh 1. S6 lugng NRB trong cac mau thu thap tir
cac mdi trudng sinh thai khac nhau

3.2. Phan lgp cac chung NRB dai dién

Béng 1. Cac ching NRB dai dién phan lap dugc trong nghién ctru

STT | Tén ching Ngudn phén lap Co chét Dic diém hinh thai khuén lac
1 LF1 H) Ba Mau Na-lactat Mau vang nau, hinh sao ba canh, kich thudc 0,5mm
2 LF3 H) Ba Mau Na-lactat Mau tréng sita, hinh dia, kich thuéc 0,5 mm
3 LF4 H6 Ba Mau Na-lactat Mau tréng sita, hinh cau, kich thuéc 1 mm
4 N1 Bé xir Iy nudce thai Na-lactat Mau hdng nhat, hinh dia det, kich thudc 0,3-0,5mm
5 N2 Bé xir Iy nudce thai Na-lactat Mau tréng duc, hinh dia 16i, kich thuéc 0,8 mm
6 N3 Bé xir Iy nudce thai Na-lactat Mau tréng duc, hinh dia det, kich thuéc 2 mm
7 | LB2 Dam tom Quing Ninh | Na-lactat | Mau trang stra, hinh dia 01, riém nhan,
kich thudc 1 mm
8 LB4 Pim tom Quing Ninh | Na-lactat Mau tran'g nga xanh, hinh dia 101, riém tron,
kich thudc 1 mm
9 BF1 Ho6 Ba Mau Na-benzoat | Mau trz"mg, hinh ciu, kich thudc 0,5 mm
10 BF3 Bé xur Iy nudce thai Na-benzoat | Sim mau, khuan lac nho, kich thuéc 0,5 mm
11 | BB2 Pim tom Quang Ninh | Na-benzoat | Mau trang duc, ¢ hinh khong gian ddc trung,
kich thudc 1 mm
12 BB3 Dam tom Quang Ninh | Na-benzoat | Mau be nhat, hinh oval, kich thuéc 1 mm
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Céc chiung NRB dai dién cho qu?m thé
NRB trong cac mau nghién ctru dugc phan lap
tir 6ng MPN & do pha lodng cao nhat c¢6 té bao
sinh trudng thong qua phuong phap pha loang
trén 6ng thach ban 16ng (1%) ky khi. Dya trén
su khac nhau vé hinh thai khuén lac hinh thanh
trong ong thach, diém thu mau va ngudn co
chét, 12 ching NRB dai dién da dugc phan lap
trong nghién ctru nay (Bang 1).

3.3. Phan tich tinh da dang cua cdc ching
NRB dai dién bang phwong phap RFLP

Tinh da dang cta 12 chung NRB duogc
phan tich dua trén sy so sanh phd bang dién di
sau khi xtr Iy san pham ADN cua gen 16S
rADN bang enzym gidi han Haelll va Mspl

M LF1 LF3 LF4 N1 N2 N3 LB2 LB4 BF1 BF3BB2 BB3

Haelll

(hinh 2). Két qua thu dugc cho thiy cac chung
NRB da phan lap dai dién cho cac nhom rat
khac nhau vé mat di truyén. Phdi hop két qua
phan tich bang ca hai enzym, 12 ching nay
dugc xép vao 10 nhom khac nhau (bang 2).
Ngoai trir nhom 1 bao gém 3 chiing cung duoc
phan 1ap tir hd Ba Mau vdi chat cho dién tir 1a
Na-Lactat, cac nhom con lai déu gébm cac
chung hodc co6 ngudn gdc khic nhau, hoic
dugc phan 1ap vdi cac chit cho dién tir khac
nhau. Nhu véy tinh da dang vé di truyén cia
cac chung NRB phan lap dugc trong nghién
ctru nay hoan toan khong phu thudc vao dia
diém thu miu ban dau ciing nhu ngudn dién tir
da dung dé phan lap.

M LF1 LF3 LF4 N1 N2 N3 LB2 LB4 BFl BF3 BB}

Haelll

Hinh 2. Phd dién di 16S rADN cua 12 ching NRB sau khi xtr 1y bang enzym gii han Mspl va Haelll
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Bang 2. Tinh da dang vé di truyén ctia 12 chung NRB da phén lap dua trén RFLP

5 Céc doan ADN tao ra sau khi xir 1y 16S rADN bang enzym giéi han (bp)
Nhom | Ching
Enzym Haelll Enzym Mspl
LF1
1 LF3 900
LF4
2 N1 150 400 100 450
3 N2 150 400
4 BF1 250 350 500 550 900
5 BB2
180 250 350 550
6 LB4 100 200 400
7 LB2 100 250 400 100 300 450
8 N3 100 250 550 100 300 400
9 BF3 100 400 450 700
250 350 550 900
10 | BB3 100 450 700

3.4. Tinh da dang cua NRB thé hién qua phin
tich bang dién di bién tinh (DGGE)

Theo két qua phan tich ¢ trén, mau thu
thap tir hd Ba Mau c6 s6 lugng NRB cao nhat
trong ba dang moi truong nghién ctu. Trén co
s& d6 thi nghiém nuoi tich liiy NRB v&i mau
bun nay sir dung ngudn cho dién tir 1a Na-
lactat hodc Na-benzoat dugc thiét lap nham
xac dinh cac nhom co vai tro quan trong trong
qué trinh khtr nitrat tai moi truong sinh thai da
Ivra chon.

Céac mau nuoi tich iy dugc ky hidu 1a Lo,
L1, L2 dbi voi ngudn cho dién tir 1a Na-lactat;
1a B0, B1, B2 dbi véi ngudn cho dién tir 1a Na-
benzoat, trong d6 sb tht ty 0, 1, 2 thé hién
quan thé NRB qua 3 lan cdy truyén trén moi
truong lam giau. Poan ADN 550 bp cua gen
mi hoa cho 16S rARN ctia cAc mau nudi tich
lity duogc phan tach trén gel polyacrylamid

6% v6i dai bién tinh ure/formamid tir 20% dén
70%. Bén canh d6, doan ADN tuong tng
khuyéch dai tir 12 ching don ciing dugc phan
tich dong thoi trén gel dién di bién tinh dé so
sanh vd&i cac bang dai dién cho cac nhom trong
quan thé NRB cta miu nui tich Iiy (hinh 3).
Ph6 bang DGGE trong cic mau nudi tich
lity thay d6i mot cach rd rét. C6 thé nhan thiy
xu huéng giam s bang (hay s6 nhoém vi khuan
trong quan thé) qua cac lan ciy truyén. Voi
nguén cho dién ttr 12 Na-lactat, nhém vi khuén
& bang sb 1, 5 va 8 tang dang ké, chimg t6 cac
nhom nay thich nghi nhét véi diéu kién cua thi
nghiém 1a dung Na-lactat dé khir nitrat. Mot s6
nhom khac thé hién xu hudng giam vé sb
luong (cac bang sb 2, s6 9), khong 6n dinh
(bang s6 6) hodc xuit hién mudn & lan ciy
truyén cudi cing (bang sb 3 va sb 7). Két qua
so sanh véi cac ching don cho thiy dai dién
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clia cac nhom & bang sd 6 (LB4), bang s6 8
(cac ching LF1, LF3, LF4) va bang s6 9 (N2)
da duoc phan 13p va tinh sach. Nhom 3 chung
LF1, LF3 va LF4 c6 cung dic tinh di truyén,
thong nhét véi két qua phan tich RFLP & trén.
Céc chung nay dai dién cho nhom vi khuan &
bang s6 8, 1a nhém dong vai trd quan trong
trong quan thé NRB trong mau nghién ctru.
Chung LF1 dugc lya chon dé tién hanh phan
tich hoat tinh sinh hoc trong thi nghiém tiép
theo.

Véi ngué)n cho dién tir 12 Na-benzoat, s6
bing cua cac mau BO, B1, B2 lan luot 12 8, 7
va 5 bang. Piéu nay ching t6, da c6 su tich liy
nhiing bang dai dién cho nhiing loai NRB
chiém wu thé, sir dung Na-lactat va Na-benzoat
1am ngudn cho dién tir. Cac nhom vi khuan
thudc cac bang dién di 10, 12, 14 va 18 duoc
duy tri qua cac 1an cdy truyén, ching to day 1a

LF1

LF3 LF4 N1 N2 N3

LB2

LB4

cac nhom da chiém s6 dong trong mau ban dau
va tiép tuc thich nghi duoc véi diéu kién lam
gidu trong thi nghiém. Nhom vi khuan & bang
s6 11 khong tiép tuc duoc duy tri & lan ciy
truyén cudi cung, nhu vidy nhom nay khong
déng vai trd quan trong trong mau lam giau.
Nguoc lai, hai nhom vi khuan & bang s6 15 va
16 chi c6 thé quan sat thdy mot cach rd rét &
mau lam giau B3, do vay day la nhiing nhom
dugc tich Iy trong thi nghiém qua céc lan ciy
truyén va doéng vai tro chinh trong miu lam
gidu. DPién di so sanh v6i cic mau chung don
cho thdy dai dién ciia nhém ¢ bang sb6 11
(chung BF1, BF3) va nhom & bing s6 4 (BB2 ,
BB3) da dugc phan lap va tinh sach. Ching
BB3 dai dién cho nhém vi khuan & bang dién
di 14 duoc lya chon dé tién hanh phan tich
hoat tinh sinh hoc cung véi ching LF1 ¢ trén
(hinh 4).

B2 BF1 BF3 BB2 BB3
<10

Al 11

—_——

<t <

<13
15

<17 =

Hinh 3. Phd bang dién di bién tinh (DGGE) clia cic mau nudi tich lity va cac ching don tuong mg
(A) Na-lactat: LO-L2 14 ki hiéu cAc mau nuéi tich lity; LF1, LF3, LF4, N1, N2, N3, LB2, LB4 la ki hi¢u cac
chiing don. (B) Na-benzoat: B0-B2 14 ki hi¢u cidc mau nuéi tich lity; BF1, BF3, BB2, BB3 la ki hi¢u cac chung
don. 1-18: tén cac bang dién di

35 Nghién ciru hoat tinh khir nitrat va cdc ddac
diem phan logi ¢ hai chung LF1 va BB3

Hoat tinh khir nitrat cua hai ching LF1 va
BB3 dugc xac dinh ¢ dicu kién ky khi voi
nitrat [am chat nhan dién tir cudi cung va Na-

lactat hodc Na-benzoat 1am ngudn carbon va
nang lugng. Su giam ndng do nitrat trong moi
truong (hinh 5) cho théy tbc do khur nitrat cua
ching LF1 cao hon dang ké so véi ching BB3,
va st dung toan bd lugng nitrat c6 trong moi
truong sau 1 tuan. Tuy nhién, ciing phai luu y
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rang trong hai co chat sir dung trong thi
nghié€m thi benzoat khoé bi phan hiy hon lactat.

LF1 i ST

HinhBB3inh théi té bao cua hai ching LF1 va BB3

4.200 1 —+—LF1

3.500 + —=—BB3

2.800

2.100

1.400 -

Nbng dd nitrat (mM/1)

0.700

0.000 T T T T T T T T 1
0 24 48 72 96 120 144 168 192 216

Tho gian (h)

Hinh 5. Kha nang khir nitrat cua hai chung LF1 va
BB3

Quan st hinh thai té bao dudi kinh hién vi
cho thiy ching LF1 gém cac té bao dang tryc
khuan ngén, kich thuéc 1 x 3 - 4 pm, trong khi
d6 ching BB3 gdm céc té bao dang oval c6

kich thuéc 1 x 1,5 um (hinh 4). Giai trinh tu
gen ma hoa cho 16S rARN cua hai chiing nay
va so sanh vdi ngan hang dir liéu GenBank cho
phép ching t6i xép ching LF1 vao chi
Ochrobactrum (loai gan giii nhat 1a O. cytisi,
99% twong dong) va chung BB3 vao chi
Paracoccus (loai gan giii nhat 1a Paracoccus
sp. KS-11, 96% twong ddng). Ca hai chi
Ochrobactrum va Paracoccus déu thudc 16p o
- Proteobacteria va gdm nhiéu loai c¢6 kha
ning ho hap véi nitrat trong dicu kién khong
cd oxy [2].

4. Két luan

Tir nhitng két qua phan tich & trén, ching
t6i xin dua ra mot s6 két luan chinh sau day:

- S6 lwong NRB trong miu thu thap tir hd
Ba Miu va dam nuéi tdm Quang Ninh kha cao
(trén 2.10° té bao trong 1 ml miu), trong d6 hd
Ba Mau c6 sé luong NRB cao hon so voi dam
nudi tom Quang Ninh. Con sé lwong NRB
trong bé xir Iy nudc thai thip hon & hai miu
con lai khoang 10 dén 100 1an.

- 12 ching NRB phan 1dp dugc tir cac moi
truong sinh thai khic nhau thé hién tinh da
dang cao thong qua phuong phap RFLP (véi
hai enzym cit giéi han): 3 ching LF1, LF3 va
LF4 thudéc mot nhéom, con 9 chung con lai
thudc vao 9 nhom khac nhau.

- Cac tap hop loai NRB véi mirc da dang
cao da duoc tao ra qua thi nghiém nuéi tich Iy
v6i miu bun day ¢ hd Ba Mau st dung Na-
lactat hodc Na-benzoat 1am chét cho dién tir dé
khtt nitrat. Vi co chét 1a lactat, Ochrobactrum
12 mot nhom wu thé, trong khi d6 vé6i co chét 1a
Na-benzoat thi Paracoccus 1a mot nhom chiém
uu thé.

- Hai chuing dai dién cho hai nhém chiém
ru thé trong mbi mau lam gidu LF1 (co chat
lactat) va BB3 (co chét benzoat) di dugc phan
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lap. Cac chung nay thé hién kha niang khu
nitrat cao va ¢ tiém ning tng dung trong viéc
loai bd nitrat trong nuéc 6 nhiém. So sanh
trinh tu 16S rARN cho phép dinh danh chung
LF1 1a Ochrobactrum sp. LF1 va chung BB3
la Paracoccus sp. BB3.

Lo1i cam on

Nghién ctru nay dugc thuc hién nho su hd
trg kinh phi tir & tai KHCB, mi s6 621506.
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Study nitrate reducing bacteria in some ecological habitats in
Vietnam and representative strains
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Abstract. Anaerobic nitrate reducing bacteria (NRB) in some ecological habitats in Vietnam, such
as freshwater aquifer, wastewater treatment tank and shrimp pond were quantified and studied on their
diversity. It is revealed that the number of NRB was highest in freshwater aquifer and lowest in
wastewater treatment tank. 12 strains isolated from the above three habitats showed high diversity as
revealed by RFLP analysis of 16S rDNA with two restriction enzymes Haelll and Mspl. The mud
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sample from the freshwater aquifer was used in the enrichment experiment of NRB with lactate or
benzoate as electron donor. DGGE analyses of 16S rDNA in the enrichment cultures showed
relatively high divrsity of NRB, among them Ochrobactrum and Paracoccus were the main groups.
Two representative strains Ochrobactrum sp. LF1 and Paracoccus sp. BB3 were isolated and studied
for their capability of nitrate elimination in the culture media.

Keywords: Anaerobic Nitrate Reducing Bacteria, RFLP, DGGE.



