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TOM TAT

Su hién dién ctia cac hop chat nito vo co trong nudc nudi thiy san da va dang dic biét dugc quan tim do cac hop
chét chira amoni va nitrite d3 1am anh hudng truc tiép dén suc khoe dong vat thily san nhu tom, ca. Nitrite dugc
hinh thanh trong cac dam nudi thiy san boi hai qué trinh nitrate hoa va khir nitrate khong hoan toan. Nitrite dugc
loai boé nho vi khuan hiéu khi oxy hoa nitrite thanh nitrate va vi khuan ky khi khir nitrite dén san pham cudi cling
1a khi N,. Vo dau nhitng ndm 1980, vi khudn khir nitrate hiéu khi da dugc phat hién. Trong bai bdo nay, ching
t6i da tién hanh phan lap mot s6 ching vi khuan khir nitrate trong diéu kién hiéu khi. Két qua cho thiy, di sang
loc dugc chung vi khuén khir nitrate BL5 tai ddm ao nudi tdm cua tinh Bac Liéu, ¢6 kha nang khtr nitrate trong
ca hai diéu kién ky khi va hiéu khi. Kha ning khir nitrate cia BL5 ddng nghia véi viéc BL5 c6 kha ning khir
nitrite truc tiép. Két qua ciing cho thdy, kha ning khir nitrite hiéu khi cua ching BL5 rat ngén thoi gian hon so
v6i khtr nitrite ky khi, hi¢u qua loai bd nitrite hiéu khi dat trén 99% con trong diéu kién ky khi chi dat 55% sau
3 ngay véi ham lugng ban dau 1a 10 mg N-NO/L. M6t sb yéu té sinh hoa 1y da dugc xac dinh; BL5 ¢6 hoat tinh
khir nitrite tt nhat trong méi truong c6 ndng do NaCl 20%o; pH 7-8; nhiét d6 20-37°C. Khuéch dai trinh ty gen
16S rARN cho thiy chung BL5 duoc xéac dinh 1a Pseudomonas sp. BL5. Ching vi khuan nay s& dugc hira hen
cho muc dich dong xir Iy nudc nudi trong thity san bi 6 nhiém amoni va nitrite khi két hop véi vi khuan
nitrate hoa.

Tir khéa: Hiéu khi, khir nitrate, nudi trong thuy san, xir Iy nudc, vi khuan.

MO PAU

Tai cac dam nudi thiy sdn ndi chung va nudi tém thuwong phdm néi riéng, cac hop chét nito nhu amoni va nitrite
ludn dwgc hinh thanh va tang dén c&p sb nhan trong qua trinh nudi tém va ddc cho tdm, chi véi ham lwgng amoni
(NH4*) 0,425 mg/l trong méi trwérng nwéc c6 thé gay doc cho tdm, ca va cac dong vat thuy sinh khac. Nitrite dwoc
tao thanh tir quéa trinh oxy héa amoni va qua trinh khi nitrate khéng hoan toan ciing gay doéc dbi véi 4u trung
tom, khi ham lwgng nitrite vt mirc cho phép nd lam gidm kha nang sinh trucmg gidm van chuyén oxy trong
mau dan dén tém bij stress, lam anh hwéng trwc tiép dén sirc khée tém. Do vay, can phai cé cac bién phap dé xor
ly cac thanh phan & nhiém nay.

C6 nhiéu phwong phap dé loai bd cac hop chét nito bao gdm trao déi ion, hap phu, thdm thau nguoc, dién phan,
xuc tac va sinh hoc (Wang et al., 2016). Nhung nhwoc didm chinh cla cac phwong phap hoa ly néi trén 1a chi phi
cao va sy hinh thanh cac san pham phu sau khi x ly, hon ni¥a cac quy trinh nay lai khéng phu hep cho céac tng
dung tai chd (Sahinkaya et al., 2011). Vi nhitng ly do nay, khi¥ nito' sinh hoc dwgc coi la mét qua trinh phi hop,
hiéu qua va than thién vé&i moi tredng.

Chét thai nito trong cac hé thc")ng tai str dung nwéc nudi tobm cé thé dwoc loai bd thdng qua hé loc sinh hoc nitrate
héa va khi nitrate. Cho dén nay, cac hé loc nitrate héa da dwoc thiét 1ap 6n dinh, nhung hé loc khi nitrate van
dang dwoc phat trién bang nhidu con dweng khac nhau ky khi va hiéu khi. Con dwdng khr nitrate ky khi bao
gdm ca khir nitrite dén s&n pham cubi cuing la khi nito (N2) v&i sw tham gia cta cac vi sinh vat ky khi tiy nghi, véi
chét cho dién t& cé ngudn gbc tir hiru co (khi nitrate di dwéng) hodc cac ngudn vé co (khir nitrate ty dwéng):
NO3 — NO2 — N20 — NO —No.

Vao dau nhirtng ndm 1980, qua trinh khi¥ nitrate hiéu khi d& dwoc phat hién véi co ché c6 thé ddng thoi st dung
nitrate va oxy lam chat nhan dién t& (Robrtson et al., 1988), do d6 né dwa ra mét lgi thé d& vwot qua nhivng han
ché ciia viéc khtr nitrate sinh hoc truyén théng. So véi qua trinh khir nitrate ky khi, khi nitrate hiéu khi sé linh
ddng hon nén viéc loai bé nito hiéu qua hon va téc dd phan hady carbon hitu co cao hon. Do vay, khi nitrate bao
gdm ca khtv nitrite hiéu khi sé& rat phu hop trong cac ddm ao nudi tdm cong nghiép, tham canh hay ban tham
canh. Viéc két hop gitra khiv nitrite hiéu khi v&i qua trinh nitrate héa hiéu khi sé& 1am ting kha ndng x& ly cac hop
chét nito tai cac d&m nudi thiy san, 1dam gidm ngudn cacbon hiru co dw thira va co thé ddng khir sunfat trong cac
hé thdng tudn hoan nuéc. Robertson va ddng tac gia (1988) da phan lap dwoc chiing vi khuan khiv nitrate hiéu
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khi nhw Paracoccus pantotropha, Paracoccus denitrificans, Pseudomonas sp. va Alcaligenes faecalis trong hé
théng kh nitrate - sulfur. Frette va ddng tac gia (1997) da phan lap 16 chang vi khuan khir nito tir bé xt Iy nwéc
thai ky khi/hiéu khi khong lién tuc, Wang va ddng tac gia (2007) da phan lap dwoc cac ching vi khuan thudc chi
Pseudomonas, Delftia, Herbaspirillum va Comamonas thé& hién kha n&ng kh nitrate manh. Cho dén nay, da c6
nhiéu cdng b vé vi khuén kh nito' hiéu khi dwoc phan lap ttr cac hé sinh thai (Guo et al., 2013, Han et al., 2014,
Duan et al., 2015,). Mac du d& phat hién dwoc vi khuén khev nitrate hiéu khi, _nhung rét it nghién ciru dleu tra,
phan lap, tuy&n chon va &ng dung tiém n&ng cuta vi khuan khr nito hiéu khi dé loai bd nitrate, nitrite trong nwéc
nudi trong thay san. Do do, can c6 thém thong tin lién quan dén vai trd cGa vi khuan khi nitrite hiéu khi ap dung
trong xt ly nwée nudi trong thdy san. Viéc phat hién cac vi khuén khir nito hiéu khi nay da ching t6 sw ton tai
clia ching va thic day sw quan tam trong cac nghién cru v& co ché khir nito' cia ching trong didu kién hiéu khi.
Qua trinh khr nitrite hiéu khi khi két hop véi qua trinh nitrate héa sé& xir ly triét d& amoni va nitrite ma khéng
can hé théng hiéu khi, ky khi phtc tap niva. Do vay gidm dwoc chi phi van hanh, nén gidm dwoc gia thanh
cbng nghé.

Trong nghién ctru nay, chiing vi khu&n khi nitrite hiéu khi BL5 da dwoc phan lap tai dm nudi tdm nudc lo cla
tinh Bac Liéu, Viét Nam va dwoc xac dinh la Pseudomonas sp. Kha n&ng khi nito' trong diéu kién ky khi va hiéu
khi cling nhu cac yéu té héa ly ctia chiing BL5 d& dwoc danh gia. Chiing BL5 da dwoc phan loai dwa vao viéc so

sanh trinh ty doan gen 16S rRNA v&i cac trinh ty doan gen 16S rRNA khac trén ngan hang gen. Chang BL5 sé
duwoc str dung dé xt Iy nitrite clia cac dAm nudi tdm nwéc lo khi két hop véi cac chang vi khuan nitrate hda dé xo
ly triét @& amoni va nitrite bang bién phap sinh hoc.

NGUYEN LIEU VA PHUONG PHAP

Vat liéu: Mau nwéc nudi tdm tai Bac Liéu, Viét Nam ky hiéu: BL1, BL2, BL3, BL4, BL5, BL6 va BL7, cac mau
duoc |y tir cac dAm nudi tém da thu hoach va dwoc bdo quén & 4°C trong cac chai ldy mau chuyén dung. Méi
trwong Winogradsky siv dung d& nuoi vi khudn khir nitrate véi cac thanh phan nhuw sau (g/L): Pepton (5), NaCl
(5), cao n&m men (2), cao thit (1), NaNOs (0,1), thach (15), pH méi trwdng 7,5, nhiét d6 nudi cly va phan lap
37°C (Atlat, 1995).

Phén Idp mau: Sau khi lam giau, mau duoc pha loang ti 107, 102,..., 10° (1an) rdi tién hanh phan Iap trén moi
treong Winogradsky khr nitrate thach trong dieu kién ky khi sau 5 ngay, cac khuan lac bat dau hinh thanh va tién
hanh nudi tach riéng ré tirng khuan lac trong dieu kién ky khi.

Xdc dinh kha ndng sinh khi N2 trong 6ng Durham: chuyén méi trwéng nudi cay vi khuan vao éng nghiém co
chira 6ng Durham, tién hanh thi nghiém trong diéu kién ky khi, cdy vi khuan vao tirng 6ng nghiém, day nut cao
su, sau 6 - 7 ngay néu vi khuan c6 kha nang khir nitrate sé sinh khi trong éng phao (Durham) va day 6ng lén phia
trén dich nu6i cay, ngwoc lai néu vi khuan khong cé kha ndng khir nitrate s& khong thay hién twong nay.

Pénh gia kha nang khw nitrate hodc nitrite trong diéu kién hiéu khi (nudi lac & 150 v/ph). Méi trudng st
dung Winogradsky kh nitrate va ngudn nito dworc bd sung vao 1a 10 hodc 20 mg N-NOs (hodc N-NO2) tuy thudc
vao méi thi nghiém; Cdc phwong phédp xac dinh héa hoc: Pinh lwgng NO2 theo phwong phap Griss, dinh
lwong NOs™ theo phwong phap Brucine (Franson, 1995).

Anh huwéng cta pH: Céac gia tri pH nghién ctu: 4; 6; 7; 7,5; 8 va 10.

Anh hudéng ctia NaCl: Méi trwéng nudi cay vi khuan khir nitrite dwoc bd sung NaCl v&i cac ndng do 5%o; 10%o;
20%o; 30%o; 40%o.

Anh hwéng cua nhiét do: Dai nhiét do cho thi nghiém dworc tién hanh 1a 4; 10; 20; 30, 37 va 40°C. Cac nghién
ctu anh huéng héa ly nay déu thuc hién & didu kién nudi ldc 150 vong/phut, theo déi 2-3 ngady, méi trweng
Winogradsky kht nitrate nudi ban dau chra 10 mg N-NO2/L, thi nghiém dbi chirng (BC) 1a méi trwdng khong
chta vi khuan va do |ap lai cia thi nghiém 1a 3 1an, két qua thé hién bang viéc tinh trung binh cta 3 14n két qua
dat duoc.

Phén tich trinh tw gen 16S rRNA: Cac phuong phép sinh hoc phan t& nhw tach chiét DNA tdng sé va plasmid,
ky thuat PCR, dién di DNA, néi ghép DNA, bién nap, tinh sach DNA dwoc thwc hién theo Rainey va ddng tac
gid (1996). Cap mdi dwoc sk dung d& khuéch dai doan gen 16S rRNA véi trinh tw (27f 5
GAGTTTGATCCTGGCTCAG 3’; 1527r 5 AGAAAGGAGGTGATCCAGCC 3'). PCR duwoc thyc hién véi tdng thé
tich 25 pl chiva: 2,5 pl dém PCR 10x; 2,5 pl 2,5 mM dNTP; 2 pl 10 mM MgClz; 1 pl mdi 10 pM 16Sf; 1 ul 10 uM
16Sr; 1 Wl DNA khudn (= 100 pg/ml); 0,3 ul Taqg DNA polymerase 1 U/ul; 15,7 wl H20. Chu trinh nhiét: 95°C/5
phut; 30 chu ky (95°C/30 gidy; 60°C/30 gidy; 72°C/1 phut 30 gidy); 72°C/10 phut. San phdm PCR trén dwoc tinh
sach béng b6 sinh phém Invitrogen va doc trinh tw trén may doc trinh tw tw dong ABI PRISM 3100. Cac trinh tyw
16S rRNA so sanh da dwoc lay tir co s& div liéu ngan hang gen ctia NCBI. Phan tich thdng ké& dwoc thuc hién
béng phwong phap bootstrap v&i 1.000 I&n 1&p lai d& xay dwng cay phat sinh chdng loai. D& liéu trinh tw thu
dwoc sap xép, so sanh bdng phan mém Bioedit, Clustal X, Mega 4 va chwong trinh Blast trén ngan hang
Genbank. Cay phat sinh ching loai dwgc xay dwng theo phwong phap Neighbor - Joining, gia tri boostrap véi s6
I&p lai (replicate) la 1.000 I&n.
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Tuyén chon chiing vi khuan khl.’l" nitrate: T cac mau nwéc nudi tém, tién hanh lam giau va phan lap cac
chL’JrJg vi khuan kht nitrate trong dieu kién ky khi, sau 5 ngay da phan lap dwoc 7 chding vi khuan cé hinh thai
khuan lac khac nhau, cu thé nhw sau:

- Chung BL1: Khuan lac hinh tron 1i trén mét thach, béng, mau vang, khéng nhan, d = 0,4 mm.

- Chulng BL2: Khuan lac hinh tron, mau vang cam, ria trong, khéng nhan, khuan lac nhé d = 0,3 mm.
- Chung BL3: Khuan lac hinh tron, mau trédng duc, khéng nhan, d = 0,5 mm.

- Chung BL4: Khuan lac hinh tron, mau vang, ria mép bong, khéng nhéan, d =0,3- 0,4 mm.

- Chling BL5: Khuan lac hinh oval, mau vang cam dam, mép rang cwa, khéng nhan, d = 3 mm.

- Chling BL6: Khuan lac hinh oval, mau hdng nhat, mép gép nép, c6 nhan, d = 4 mm.

- Chling BL7: Khuan lac hinh oval, mau hdng nhat, mép gap nép chia thlly, c6 nhan mau héng dam, d = 2 mm.

, 3
& .
BL3 BL4 BL5 BL6 BL7

Hinh 1. Hinh thai khuan lac cua 7 ching vi khudn phan lap trén méi trwdng khiv nitrate

BL1 BL2

Bay chung vi khudn phan 1ap dwoc trén méi trieérng khr nitrate ¢ hinh thai hoan toan khac nhau (Hinh 1), c6 thé
ching thuéc nhirng loai khac nhau. Cac chiing vi khuan nay ngoai viéc sinh trwdng dwoc trén méi trwong khir
nitrate thi hoat tinh khir nitrate cling dwgc danh gia bang cach nudi tach riéng ré tivng khuén lac trong dich méi
trwdng véi ham lwong nitrate ban dau la 20 mg N/L, diéu kién nudi ky khi va c6 chiva éng Durham dé danh gia
kha nang sinh khi cta vi khuan trong diéu kién ky khi.

Bang 1. Kha ning khir nitrate trong diéu kién ky, khi
ctia vi khuan phan lap

Mau Ha:i‘t::tc':ng Héﬁt;g:t |:1?tr:'1itlew(?:‘: Két qua nhan duoc tir Bang 1 cho thay, so véi dbi chirng tat

(mgN- héa nitrate | N-NO./L) ca’7 chfmgx vi khuan nudi trong dieu kién ky khi deu c6 kha

NO,/L (%) nang chuyen hoa nitrate sau 7 ngay nudi cay, trong d6 kha

BC 19,85 0,75 0 Eéng Ch‘ltjyéhn héa hn’itrast;‘a1 ;ﬂ; Chg“ngb'B‘LtiléhrpanhBEZétIB Egt

iéu suat chuyén héa 94,7 %, dac biét 4 ching , ,

:::; 2;? :222 12? BL6 va BL7 khong phat hién dgqc ham qung nitrite trong

. - ’ dich nubi cay, dieu nay chirng t6 cé sy chuyén hoa tiep den

BL3 51 74,5 7,11 san pham cudi cung trong chu trinh khi¥ nitrate. Ngoai ra, con

BL4 4,95 75,25 0.1 thdy xuét hién bot khi trong éng Durham clia cac chiding vi

BL5 1,06 94,7 0,05 khuan nay (khéng thé& hién béng hinh & day). Do vay, BL4,

BL6 2,2 89,0 0,06 BL5, BL6 va BL7 sé& duoc Iwa chon cho nghién ctru tiép theo.
BL7 2,85 85,75 0,04

Bbn chiing vi khun Iwa chon da dugc danh gia kha nang khir nitrite trong diéu kién ky khi, bang cach dwa nitrite
triee tiép vao dich nudi cay voi ham lwong ban dau la 10 mg N-NO2/L, thi nghiém dwoc theo rdi trong 5 ngay, két
qua dwoc thé hién & Hinh 2.

10 g — + — - | Két qua nhan dwgc tir Hinh 2 cho thay, ching BL5
8 — R~ ~ | cb kha nang khir nitrite manh nhét, sau 3 ngay thi
~ ———— hiéu suat kh&r dat 55 % va sang dén ngay th thw
s thi hiéu suét khi nitrite dat 99,5%, theo sau ching
= BL5 Ia ching BL4, BL7, BL6 v&i hiéu suét khir nitrite
2 4 Ian lwot 81,4 % 81 %; 75 % sau 5 ngay.
2
0
0 1 2 3 Thotgian (ngay)
—t—=PC —m—BL4 BL5 BL6 ==%=—BL7

Hinh 2. Kha nang kh nitrate ky, khi ctia vi khuan Iwa chon
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Panh gia kha ning khir nitrite trong diéu kién hiéu khi: Bon ching vi khudn BL4, BL5, BL6 va BL7 ngoai kha
nang khr nitrite trong di&u kién ky khi, thi kha nang khi nitrite trong diéu kién hiéu khi cling dworc xac dinh bang
cach chuy&n méi chiing vi khuan lwa chon vao méi éng nghiém riéng biét chira méi trwérng véi ham lwong nitrite
ban dau la 10 mg N/L, nudi Iac 150 vong /phut.

Trong diéu kién hiéu khi, 3 chiing BL4, BL5 va BL6

N ﬁ déu co kha nang khtv nitrite voi hiéu qua gan nhw

o 7S ngang nhau. Trong 3 ngay dau tién da gan nhw

g 55 khéng phat hién nitrite trong dich nuéi cay cua

= ching BL5, hiéu qud loai nitrite trén 99%, con

@ 35 chiing BL4 va BL6 dat hiéu qua 95% va 90% twong

& 15 \\ (ng. Riéng chung BL7 khong thay c6 hoat tinh khiy
: %. nitrite trong diéu kién hiéu khi (Hinh 3).

05 4 1 2 3 ... 4 5 Nhw véy, qua cac thi nghiém trén, cac két quéa da

+ DC —oBl4 —amBLS5 Thgl'_g'a" (ngagb cho thay, trong sé 7 ching vi khudn khir nitrate

- phén lap dwoc c6 4 ching la BL4, BL5, BL6 va BL7

¢6 kha néng khir nitrite cao nhét. Ching BL7 chi ¢6

Hinh 3. Kha nang khi nitrite hiéu khi cia vi khuan Iwa chon L e e R U Rt
thé kht nitrate va nitrite trong diéu kién ky khi, con

3 ching BL4, BL5 va BL6 c6 kha néng khir nitrite hiéu khi va ky khi, nhung BL5 c6 hoat tinh cao hon 2 chiing con
lai. Khi so sanh hiéu qué khtr nitrite ctia BL5 nhan thdy, sau 3 ngay hiéu qua khir nitrite chi dat 55% trong diéu
kién ky khi, nhung dat t&i trén 99% trong diéu kién hiéu khi. Ching BL5 c6 thé sé Ia tiém néng dé (rng dung trong
xt ly nwée nhiém nitrite, né dép g diéu kién hiéu khi hay ky khi. Do vay, BL5 duoc lwa chon dé tiép tuc nghién
ctru mét sé tinh chét hoéa ly va vj tri phan loai cta né.

Anh hwéng ctia NaCl dén sinh trwéng va hoat tinh khtr nitrite cGia BL5: yéu t& d man anh hwéng dén sinh
trwdng cua vi khuan lwa chon rat quan trong b&i kha ning dap (ng ctia chiing véi méi trwdng nudi thdy san.

Chiing BL5 c6 hoat tinh khr nitrite kha t6t & ham lwgng NaCl 10%o, hoat tinh khir nay t6t nhat & NaCl 15%o0 va
20%o, dat hiéu suét trén 99 % sau 2 ngay. Tai ndng d6 NaCl 30%o, sau 2 ngay hiéu suat khir nitrite chi dat 88%
nhwng dén ngay thir 3 da khong phat hién dwoc thanh phan nitrite nay trong dich nuéi cdy. & NaCl 40%., hoat
tinh khir nitrite rat kém va sau 3 ngay ham lwgng nay ciing khéng thay déi nhidu so v&i ngay dau. Chang BL5
mac du dwoc phan 1ap tai ddm nudi tdm nwédc lo nhung van thay cé hoat tinh khi nitrite & d& mudi 0% (Bang 2).

Bang 2. Anh hwéng ctia NaCl dén hoat tinh khp nitrite ciia BL5

Hiéu suét xtv ly nitrite (%)

Ngay | Nacl | NaCl | NaCl | NaCl | NaCl | NaCl | NaCl
0% 5% | 10% | 15% | 20% | 30% | 40%

0 100 100 100 100 100 100 100
1 25 39 53 58 95 42
2 48 55 90 98 98 88
3 75 78 99 99 99 99

Anh hwéng cua pH dén sinh trwcyng va hoat tinh khur nitrite: Cac gia tri pH khac nhau da dwoc chuan bi nhw
phan phwong phap, sinh khéi vi khudn dwgc nhan nudi dat mat do 108 CFU/mI sé duoc bd sung véi lwong 0,1 %
vao cac &ng nghiém cé cac gia tri pH khac nhau. Tién hanh nuéi ldc & 150 vong/phlt trong 2 ngay.

Bang 3. Anh hwéng ciia pH dén kha nang sinh trwéng
va khtr nitrite caa BL5

pH ODgoo Hiéu suét xuv ly nitrite (%) . . B . L
Két qua nhan dwoc cho thay, chung BL5 cé kha nang

2 0.05 5 sinh trwéng & phd pH rong tir pH4 dén pH10, kha nang

4 0,14 31 sinh trwdng manh nhat & dai pH7- pH8. Hoat tinh khir

6 0,19 45 nitrite cao nhat & pH7 va pH7,5, tai gia tri pH nay hiéu
suat loai nitrite dat 95 % va 98 % twong &ng, & pH 8

7 041 95 dat khoang 91 % va pH10 dat 22 % (Bang 3).

7.5 0,425 98

8 0,75 91

10 0,294 22
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Anh hwéng cua nhiét dé dén hoat tinh khir cua BL5

Nhiét dd méi trwéng ludn anh hwdng Ion dén toe Bang 4. Anh hwéng nhigt dé dén hoat tinh khiv nitrite
dd sinh trwéng cta vi khuan néi chung va vi khuan cua chung BL5

kr]fy pitrite néj riénq. Do. véy’énh hu’c’?ng cla nhLét Ngay Hiu suat xi Iy nitrite (%)

do den hoat tinh khir nitrite cia BL5 cling duworc tién 2°C | 10°C | 20°C | 30°C | 37°C | 40°C
hanh, dai nhiét d6 thtr nghiém la 4°C; 10°C; 20°C; 0 100 100 100 100 100 100
30°C; 37°C va 40°C, day 1a dai nhiét d thé hién 1 2 40 41 45 33 20
nhiét 46 theo mua trong nam. Két qué nhan dwoc 2 3 70 90 97 95 30
cho thay, BL5 c6 khad nang khr nitrite & nhiét do 3 5 95 99 99 99 45

tr 10 - 37°C, hoat tinh tét nh4t ndm trong khoang
20 - 37°C (Bang 4).

Binh danh ching BL5 bang phwong phap phan tich trinh gen 16S rRNA

DPoan gen 16S rRNA cla BL5 da duwgc khuéch dai va xac dinh trinh tw. Sau d6 trinh tw gen nay da dwoc so sanh
véi trinh tw gen clia cac dai dién trén GenBank. Mbi quan hé phat sinh chiing loai clia ching da dwoc xac dinh va
duoc thé hién trén Hinh 4. Trinh tw gen 16S rRNA cla ching BL5 c6 dd twong dong t&i 99% (ty 1& che ph
(coverage) la 100%) so véi trinh tw ctia Pseudomonas alcaligenes ATCC 14909 va c6 do twong déng téi 97,6%
(coverage 100%) so vé&i trinh ty clia Pseudomonas nitritireducens WZBFD3-5A2 (HM246143) va Pseudomonas
nitroreducens |IAM 1439 (AM088473). Trinh tw gen 16S rRNA cuia BL5 da dwoc dang ky trén GenBank véi ma sb
la LC547998 va ching BL5 dwgc dat tén la Pseudomonas sp. BL5.

ag — Pseudomonas agarici ICMP 2656 T (AJ308298)

a5 Pseudomonas alkviphenolica KL2§ (AY324319)
61 Pseudomonas putida (D84020)
74 Pseudomonas soli F-279.208T (HF930598)

Pseudomonas fluorescens ATCC 13525 (FI971870)

Er_P.seudomoms lactis DSM 29167 (KP756923)

Pseudomonas nitritireducens WZBFD3-5A2 (HM246143)

100

100
Pseudomonas nitroreducens IAM 1439 (AMO088473)

99 Pseudomonas sp. BLS (LC547998)
20 —l_
Pseudomonas aertiginosa DSM 50071T (HE978271)
89 Pseudomonas otifidis (AY953147)

w|——P.seudomonﬂ.s aertiginosa DSM 50071T (HE978271)

Deleva marina ATCC 25374 (M93354)
Acidovorax facilis (AJ420324)

0.02
Hinh 4. Cay phat sinh chiing loai ciia BL5 (Gia tri Bootstrap dworc lap lai 1000 1an;
thwée do thé hién 2 nucleotide khac nhau trén 100 nucleotide so sanh)

KET LUAN

Chung tdi da sang loc dwoc chdng vi khudn khir nitrite BL5 tai ddm ao nu6i tém cla tinh Bac Liéu. BL5 c6 kha
nang kh nitrlte trong ca hai diéu kién ky khi va hiéu khi, nhw vay BL5 cé kha nang khir nitrite tryc tiép, kha nang
khtv nitrite hiéu khi cGa BL5 rut ngan thoi gian hon so véi khiv nitrite ky khi, dat hiéu qua loai bé trén 99% nitrite
trong diéu kién hiéu khi sau 3 ngay v&i ham lwong ban du 1a 10 mg N-NO2/L. Anh huéng clia mot sb yéu té sinh
hoéa ly da dwoc xac dinh, BL5 c6 hoat tinh tét nhét trong méi trwong céd néng dé NaCl 20%o0; pH 7 - 8; nhiét do
20 - 37°C. Tir két qua gidi trinh tw doan gen 16S rARN, ching BL 5 duoc xac dinh 1a Pseudomonas sp. BL5.

Loi cam on: Cong trinh dwgc thuc hién voi su hé tro kinh phi tir Dy an san xuat thir nghiém cdp Viéen Han ldm Khoa hoc va
Céng nghé Viét Nam md sé UDSXTN-03/20-21 va cdc trang thiét bi tai Phong Céng nghé sinh hoc méi truwong, Vién Cong
nghé sinh hoc.
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SOME BIOLOGICAL PROPERTIES OF AEROBIC DENITRIFYING
BACTERIA ISOLATED IN COMMERCIAL BREEDING SHRIMP AREAS
IN VIETNAM

Hoang Phuong Ha, Do Thi Lien, Cung Thi Ngoc Mai, Le Thi Nhi Cong

Institute of Biotechnology - Vietnam Academy of Science and Technology

SUMMARY

The presence of inorganic nitrogen compounds in aquaculture water was attracting attention because of the
compounds containing ammonia and nitrite (NHz, NO>") which directly affect the health of aquatic animals such
as shrimp and fish. Nitrite is formed in aquaculture ponds by two processes including nitrification and
incomplete denitrification. The nitrite is removed by aerobic bacteria that oxidize nitrite to nitrate and also
nitrite-reducing anaerobic bacteria to N, gas as a final product. In 1980s, aerobic denitrifying strains were
published. In this paper, we have isolated some strains of nitrate-reducing bacteria in aerobic conditions. The
results showed that the BL5 strain which was able to reduce nitrate in both aerobic and anaerobic conditions was
isolated from samples taken in shrimp pond of Bac Lieu province. Because the BL5 could aerobically directly
remove nitrite, duration of aerobic nitrite removal by BLS5 is shorter than anaerobic one. Removal efficiency was
over 99% nitrite after 3 days with an initial content of 10 mg of N-NO»/L. The physical and chemical factors
were identified; BLS were the best activity in the cultivation with NaCl 20 %o; pH 7-8; temperature 20-37°C. By
analysis the 16S rRNA gene sequence, BL5 has been identified as Pseudomonas sp. BL5. This bacterial strain
will be promising for the purpose of co-treating ammonium and nitrite contaminated aquaculture water when
combined with nitrifying bacteria.

Keywords: Aerobic, denitrification, aquaculture, bacteria, water treatment.
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