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ABSTRACT

In the nitrogen cycle, nitrite is produced by the biological oxidation of
ammonium under aerobic condition. Ammonium accumulated in
aquaculture ponds due to feed leftovers and wastes is oxidized to nitrite
by bacteria. Increased concentration of nitrite in ponds poses toxic effects
to fish, shrimp resulting in low yield and quality. This study aimed at
isolation and screen for indigenous bacteria capable of effectively
transforming nitrite. Sixteen bacterial isolates were isolated from water
and sediment samples collected in shrimp ponds in Bac Lieu. These
isolates grew in liquid minimal salt medium supplemented with NaNO; as
the only nitrogen source. The data showed that isolates BLS1.3, BLW2.2
and BLW2.4 were able to transform nitrite with higher efficiency than the
others (>56.3%) after 7 days of incubation. Among the three isolates,
BLW2.2 was the most potential one for the conversion of nitrite,
obtaining 97.2% after 3 days of inoculation.

TOM TAT

Trong chu trinh nito, nitrite dwoc sinh ra tr sw oxy hoa sinh hoc
ammonium trong dzéu kién hiéu khi. Ammonium hién dién trong ao nudi
thiy san ¢o nguon goc tir thire dn thira va tir chdt thdi cia tom, cd dwoc vi
khudn trong mede chuyén héa thanh nitrite. Nitrite tich tu trong ao nuoi
sé gay doc cho tom, ca tir do anh huong dén nang sudt va chat lwong san
phdm thity san. Nghién ciru duoc thuc hién nham  phan ldp va tuyén chon
cdc dong vi khuan ban dia cé kha nang chuyén héa nitrite hiéu qua.
Muoi sdu dong vi khudn phat trién trong moi truong khoang 16i thiéu cé
bé sung NaNO, da dwoc phan lap tw mau nmeoc va mau bun thu tai cac
ao nuéi tém & Bac Liéu. Két qua khdo sdt cho thqy ba dong vi khudn gom
BLS1.3, BLW2.2 va BLW2.4 ¢6 kha ning chuyén héa nitrite ‘cao hon so
voi cac dong con lai, dat trén 56,3% sau bay ngdy nudi cay, trong do
dong vi khudn BLW2.2 co hiéu sudt chuyén héa nitrite cao nhat, dat
97,2% sau ba ngay nuéi cdy.

Trich din: Nguyén Thi Phi Oanh va Nguyén Thi Tric Mai, 2019. Phan lap vi khuén c6 kha nang chuyén hoa
nitrite trong mot s0 ao nudi tom & Bac Li€u. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(6B):

75-81.
1 GIOI THIEU

Trong chu trinh nito ty nhién, nitrite 1a san
pham trung gian cua qua trinh nitrate hoa. Trong
giai doan dau ciia qua trinh nitrate hoa, vi khuan
chuyén hoa ammonium thanh nitrite.

ammonium hién dién trong cic ao nudi thuy san co
ngudn gdc tir xac chét cua dong vat thay sinh bj
phan huy, tuy nhién, phan lén ammonium dugc
sinh ra tir thire an thira va chit bai tiét cia tom, ca.

Trong ao nuoi tom, chi 24 - 37% nito va 11 - 20%
Nguon
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phospho trong thirc an dugc chuyén hoa thanh sinh
khbi tom, chat dinh dudng con lai ton tai trong
thirc an thira va trong chat thai. Ham lugng nito
con thura trong nudc ao nudi la nguyén nhan gia
taing cac hop chit c6 hai cho thay san nhu
ammonium va nitrite (Funge-Smith and Briggs,
1998; Sahu et al., 2013). Ngoai ra, nitrite con dugc
tich lily trong ao nudi do hoat dong cua vi khuan
khir nitrate (Lé Van Cat, 2007). Nhiéu nghién ctu
da chtng minh sy tich tu nitrite s& gay doc cho
dong vat thuy sinh. Vi du, ca ba sa khi hip thu
nitrite bi bénh mau nau dan dén bi ngat do thiéu
oxy trong mau (Nguyén Thi Kim Ha va ctv., 2017).
Tém, ca bi nhiém nitrite cham phat trién, tham chi
c6 thé chét (Jensen, 2003). Do vay, nitrite dugc
xem 1a chi tiéu dé danh gia chét lugng nudc, dac
biét, trong cac ao nudi thuy san tham canh, ndng do
nitrite rat dugc quan tam.

Hién nay, sir dung vi sinh vat dé xtr Iy cac chat
gdy 6 nhiém moi trudng da va dang dugc ung dung
rong rai do phuong phap sinh hoc bén vimg va than
thién véi moéi trueong. Nhiéu nhém vi khuin Gram
am ciing da dugc ching minh c6 kha ning oxy hoa
nitrite. Theo Ma et al. (2014), naim nhom vi khuan
gébm  Nitrobacter,  Nitrococcus,  Nitrospina,
Nitrospira va nhom méi Candidatus Nitrotoga c6
kha nang oxy hoa nitrite thanh nitrate.

DPdng bang Séng Ciru Long cé dién tich nudi
trong thay san réat Ién, dap tng nhu cau thuc pham
cho nguoi dan dong bang va xuat khau. Mot sb
nghién ctru vé vi khuan chuyén héa dam trong ao
nudi tom cling da dugc thyc hién. Pham Thi Tuyét
Ngén va Nguyen Htu Hi¢p (2010) nghién ctu ve
bién dong mat sé vi khuan hiru ich trong ao nuéi
tom su thdm canh, khao sat mat do va sy da dang
cua vi khuan nitrate hoa trong ao nudi tom (Pham
Thi Tuyét Ngan va ctv., 2011) hay nghién ctu vé
quan thé vi khuan chuyén héa dam trong bun day
a0 nudi tom st (Pham Thi Tuyét Ngan, 2012). Tuy
nhién, nghién ctru vé phan 13p vi khuan ban dia c6
kha nang chuyén hoa nitrite trong cic ao nudi thity
san & Pong bang Séng Ciru Long chua dugc cong
bd. Chinh vi vy, muc ti€u cua nghién ciru nay la
phén lép va tuyen chon vi khuan chuyén hoa nitrite
trong mot s6 ao nudi tom & Bac Liéu nhim tim ra
cac dong vi khuan ban dia c6 kha nang chuyén hoa
hiéu qua hop chét nay.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Thumiu

MAu nudc va mau bun duoc thu & 3 ao nudi
tom thé chan tring cong nghiép ¢ Bac Liéu. Tai
mdi a0 nudi, 3 mau nudc Mit va 3 mau bun dugc
thu doc theo mot canh cua ao gom dau ao, giira ao
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va cudi ao. Cac miu nudc va miu bun dugc lan
luot tron déu va léy mot mau nude va mot mau bun
dai dién cho ting ao nuoi. Cac mau sau khi thu
duoc bao quan lanh va st dung ngay dé phan 1ap vi
khuan.

2.2 Phan 14p vi khuén c6é kha ning chuyén
héa nitrite

Cho 10 mL mau nuéc hoic 5 g mau bun vao
cac binh tam gidc c¢6 chtra sin 50 mL mai truong
khoang tdi thiéu va c6 bd sung NaNO; 0,2 g/L da
duoc khir tring. Thanh phan héa chat cho 1000 mL
moi truong khoang tbi thiéu gom 1,4196 g
Na;HPO.; 1,3609 g KH4PO4; 0,3 g (NH4)2SOq;
0,0985 g MgS0..7H,0; 5,75 mg CaCl,.2H,0; 2,75
mg FeS04.7H20; 1,7 mg MnSO4.H.0; 1,16 mg
H3BOs3; 1,15 mg ZnS0..7H,0; 0,24 mg CuSOy4; 3,2
mg Naz.EDTA; 0,235 mg CoCl..6H;0; 0,125 mg
(NH4)sMo024.4H,0; 1000 mL H,0; pH=7+0,2
(Breugelmans, 2005). Mau duoc lic trén may lic
ngang vai toc do 150 vong/phut & diéu kién nhiét
d6 phong thi nghiém trong mot tuan. Sau d6, mau
duoc dé ling 30 phut, hat 5 mL huyén phi phia
trén va chuyén sang binh tam giac méi c6 chira 50
mL moi truong twong ty, tiép tuc lic miu trén may
lic véi tée do 150 vong/phut trong 1 tuan (giai
doan nay duoc l3p lai 2 1an). Sau 2 lan ciy chuyen
mau duoc dé yén trong 30 phat. Hat 100 pL huyén
phu phia trén va trai 1én méi truong khoang tdi
thiéu dic c6 bd sung NaNO; 0,2 g/L. Dung bi thay
tinh trai vi khuan phan bd déu khip mat dia. Vi
khuan dugc u ¢ 32°C trong 72 gio. Khi vi khuan
phat trién thanh khuén lac, chon cac khuan lac roi
rac c6 ddc diém hinh thai khac nhau va cy chuyén
nhiéu lan sang méi trudng cing loai cho dén khi
chon duoc cac khuén lac ddng nhit vé hinh thai va
déu nhau trén duong cdy. Sau do, cdy chuyén
khuan lac sang méi truong TSA (30g/L Trypticase
soy broth va 15g/L agar) va i & 32°C trong 48 gio
dé kiém tra d6 thuan cua vi khuan phan 1ap.

2.3 Xic dinh ndng d9 nitrite tdi wu cho sw
phat trién cia vi khuan

Chuang mot khuén lac sau 2 ngay nudi cdy trén
moéi trudng TSA cua timg dong vi khuan vao moi
truong TSB (30 g/L) va lic trén may lic ngang véi
toc do 150 vong/phut qua dém. Mat d6 quang cua
cac dong vi khuan dugc diéu chinh vé cung gia tri
ODe4onm= 0,8. Sau do, chung 100 pL huyén phu
cua timg dong khuan vao ong nghiém c6 chua 8
mL méi truong khoang t6i thiéu c6 bd sung NaNO,
v6i cac ndng d6 1a 37,5 mg/L; 75 mg/L va 150
mg/L. Nghiém thic déi ching khéong ching vi
khuan. Mau duoc lic trén may lic ngang vai toe do
150 vong/phut ¢ didu kién nhiét do phong thi
nghiém. Mdi nghiém thie dugc lap lai 3 1an. Nong
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d0 nitrite con lai trong moéi truong duoc dinh lugng
& thoi diém 7 ngay nudi ciy.

Nitrite dugc dinh lwong bang phuong phép
Griess dwa vao phan Gng gita nitrite vai
sulfanilamide va napthylendiamine tao phttc mau
hong. Phitc mau cua hdn hop tir hong nhat dén
hong dam tuwong (ng voi ndng do nitrite trong mau
tr thap t6i cao. PO hap thu quang caa hdn hop
duoc xac dinh & bude song 540 nm (APHA, 2001)
bang may do quang phd UV-Vis Multiscan Go,
Thermo Scientific.

2.4 Kha ning chuyén héa nitrite cia cac
dong vi khuin phan 1ap

Chang mét khuan lac sau 2 ngay nuéi ciy trén
moi truong TSA cua ting dong vi khuan vao méi
truong TSB va lic trén may lic ngang véi tée do
150 vong/phut & didu kién nhiét do phong thi
nghiém va nuéi cdy qua dém. Mat d6 quang cua
cac dong vi khuan dugc diéu chinh vé cing gié tri
ODgaonm= 0,8. Sau d6, chung 100 pL huyén phu
cua timg dong khudn vao éng nghiém c6 chira 8
mL méi trudng khoang t6i thiéu c6 bd sung NaNO,
(ndéng do nitrite b6 sung 1a ndng do nitrite toi wu
cho su phat trién cua vi khuan dwa vao két qua thi
nghiém & Muc 2.3). Nghiém thace d6i ching khong
chung vi khuan. Mau duoc lic trén may lic ngang
150 vong/phut & didu kién nhiét do phong thi
nghiém. Ma&i nghiém thirc duogc lap lai 3 1an. Ham
lugng nitrite con lai trong méi truong dugc dinh
lwong sau 3, 5 va 7 ngdy nudi cdy.

2.5 So sanh kha ning chuyén héa nitrite
ciia cac dong vi khuan tiém ning

Céc dong vi khuan co kha ning chuyén hoa
nitrite hiéu qua duoc tuyén chon dé so sanh hiéu
qua chuyén hoa nitrite ciia ching. Thi nghiém duoc
thuc hién tuong tu nhu mé ta & Muc 2.4. Cac dong
vi khuédn c6 kha ning chuyén hoéa nitrite cao dugc
ghi nhan cac dic diém hinh thai khuan lac va
nhuém Gram (Coico, 2005).

Phuong phap phén tich s liéu: Cac sé liéu
dugc xu ly, vé biéu dd bang phan mém Microsoft
Excel 2010 va dugc théng ké bang phan mém
Minitab 16.

3 KET QUA VA THAO LUAN
3.1 Phin l4p vi khuén c6é kha ning chuyén
hoa nitrite

T 3 miu nudc va 3 mau bun duoc thu ¢ 3 ao
nudi tom & Bac Liéu, 16 dong vi khuan phat trién
trén moi truong khoang toi thiéu c6 bd sung
NaNO; da dugc phan 1ap tir 2 mau nude (10 dong)
va 1 mau bun (6 dong) ching t6 vi khuan chuyén
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hoéa nitrite hién dién trong nude va trong bun day
ao nudi tom. Tuy nhién, trong 1 maiu nudc va 2
mau bun con lai, chua phan 1ép duoc cac dong Vi
khuan c6 kha ndng chuyén hoa nitrite (Bang 1),
didu nay c6 thé do trong quéa trinh cay Chuyen
huyén phu vi khuan khi phan lap, chua chuyen
dugc cac dong vi khuan cé kha ning chuyén hoa
nitrite. V& dic diém hinh thai, khuan lac cua cac
dong vi khuan phan lap ¢ hinh tron hodc khong
déu, truot; mau trang hoic tring nga; bia nguyén
hodc chia thuy; do néi lai hoic mé; khong nhay,
duong kinh khuén lac bién thién tir 2 - 11 mm sau
2 ngay nudi ciy trén moi truong TSA.

Bang 1: S6 hrgng cac dong vi khuin dwec phin

lap
A x LA % So dong vi
Ao nuéi Mau Ky hi¢u mau Khuin
1 Nudc BLW1 -
Bun BLS1 6
2 Nudc BLW2 7
Bun BLS2 -
3 Nudc BLW3 3
Bun BLS3 -

-: chuwa phan Idp dwoc Vi khudn

3.2 Nong dp nitrite toi wu cho sw phat trién
cia vi khuan

Dé xéac dinh nong do nitrite t6i wu cho sy phat
trién cia 16 dong vi khuan phan lap, méi truong
nudi cdy vi khuan dugc bd sung nitrite véi cac
nong d6 NaNO; lan Iuot 1 37,5 mg/L, 75 mg/L va
150 mg/L. Ham lugng nitrite con lai trong moi
truong duoc xac dinh & thoi diém 7 ngay nudi cay.
V6i nong d6 NaNO; bo sung 1a 37,5 mg/L, 6 dong
vi khuan c6 kha niang chuyén hoa nitrite trén 50%
gém BLS1.3, BLS1.6, BLW2.1, BLW2.2, BLW2.4
va BLW2.5 (Hinh 1A). O néng d6 75 mg/L
NaNO,, 3 dong vi khuin c6 kha ning chuyén hoa
nitrite trén 50% gdm BLS1.1, BLS1.3 va BLW2.2.
Hau hét cac dong vi khuan con lai c6 hiéu suat
chuyén hoa nitrite thip (Hinh 1B). Véi nong do
NaNO> 1a 150 mg/L, sau 7 ngay khao sat, da sb cac
dong vi khuén c6 kha ning chuyén hoa nitrite thap,
chi ¢6 dong vi khuan BLS1.3 c6 higu suat chuyén
hoéa nitrite hon 50% (Hinh 1C). Vi vay, nong do
NaNO; 150 mg/L NaNO; khong thich hop cho su
chuyén hoa nitrite ciia cic dong vi khuan phan 1ap.
Trong 3 ndng d6 NaNO; khao sat, sé luong dong
vi khuan c6 kha ning chuyen hoéa NaNO; tuong
db6i cao khi moi trudng nudi cay duoc bé sung 37,5
mg/L NaNO.. Vi vy, nong dd nay duoc chon dé
khao sat kha nang chuyen hoa nitrite cta vi khuan
trong céc thi nghiém tiép theo.
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Khi dwoc ching vao mdi truong khoang tdi
thiéu c6 bo sung 37,5 mg/L NaNO,, cac dong vi
khuan c6 kha ning st dung nitrite nhu ngudn nito
tang truong va tao sinh khéi lam dyuc mai trudng,
diéu nay duoc chung minh qua sy giam luong
nitrite theo thoi gian nuodi céy Két qua phan tich
cho thay 6/16 dong vi khuan co kha ning chuyen
hoéa nitrite vai hidu suat trén 50% sau 7 ngdy gdm
cac dong BLSI1.3, BLS1.6, BLW2.1, BLW2.2,
BLW2.4 va BLW2.5 (Hinh 1A). Trong d6, su
chuyén hoa nitrite & cac dong BLS1.3, BLW2.1,
BLW2.2 va BLW2.4 khong 6n dinh, c6 su ting
nhe ham luong nitrite ¢ thoi diém 5 va 7 ngay, diéu
nay c6 thé do qua trinh phan nitrate hoa dién ra &
chu trinh nito trong nwdc (Lé Van Cat, 2007). Vi
vy, 6 dong vi khuan BLS1.3, BLS1.6, BLW2.1;
BLW2.2, BLW2.4 va BLW2.5 duoc chon dé so
sanh kha nang chuyén hoa nitrite cia chiing.

40
jry
)
£ 30
@
=
| -
=
c 20
[+1)]
o
[a]]
=
E 10
-0
T

Ongay 0

Tdp 55, S 6B (2019): 75-81

3.3 Kha niing chuyén héa nitrite ciia cac
dong vi khuan tiém niang

Khao sat kha ning chuyén hoa nitrite cia 6
dong vi khuan BLS1.3, BLS1.6, BLW2.1,
BLW2.2, BLW2.4 va BLW2.5 cho thdy 3 dong vi
khuan gom BLS1.3 dwoc phan 1ap tir miu bun,
BLW2.2 va BLW2.4 duoc phan 1ap tr miu nudc
6 kha nang chuyén héa cao nhit (Hinh 2). Sau 3
ngay nuoi cay, dong BLW2.2, BLS1.3 va BLW2.4
¢6 hiéu suat chuyén hoa nitrite 1an luot 14 96,5%;
59,9% va 55,6%. Sau 7 ngay nudi cdy, dong
BLW2.2 chuyén héa nitrite cao nhit, dat 97,2%
trong khi 2 dong BLW2.4 va BLS1.3 chuyén hoa
duoc 79,6% va 56,3% nitrite. K&t qua phén tich
thong ké cho thay hiéu suat chuyén hoa nitrite cua
dong vi khuan BLW2.2 cao nhét, khac biét so véi
hai dong con lai va so véi nghiém thirc ddi ching
(p<0,05) (Hinh 3). Pic diém hinh thai khuan lac va
té bao cua ba dong vi khuin BLS1.3, BLW2.2 va
BLW2.4 duoc trinh bay trong Bang 2, hinh dang
khuan lac caa vi khuan dwgc minh hoa ¢ Hinh 4.

AT SIS IS ITTITT

N [ P

BLW2.2 BLW2.5

BLW2.4

BLW2.1

ngay3 @[ngay5 HBngay7

Dong vi khuan

Hinh 2: Sy thay d6i ndng dd nitrite theo thai gian ciia sau dong vi khuin

PC: déi chimg

Bing 2: Pic diém hinh thai khuin lac va té bao ciia cac dong vi khuin chuyén héa nitrite higu qua

TT Dong _ Khuén lac _ _ Té bao
Hinh dang Mau sac Bia Po noi Nhay BDwong kinh (mm) Hinh dang Gram
1 BLS1.3 tron traing ngd nguyén md nhay 2 que am
2 BLW2.2tron tring ngd nguyén mo khong 2 que am
3 BLW2.4khong déu, truot tring 6 thuy lai khong 8 que am
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Dong vi khuan

Hinh 3: Hi¢u suat chuyén héa nitrite ciia 3 dong vi khuin tiém niing sau 7 ngay

DC: ddi chitng. Cdc gid tri trung binh theo sau c¢é cdc mau ty giong nhau biéu th sir khdc biét khéng cé ¥ nghia théng
ké (p<0,05).

Hinh 4: Hinh thai ciia cac dong vi khuén ¢6 kha ning chuyén hoéa nitrite hiéu qua

A: dong BLS1.3; B: dong BLW2.2; C: dong BLW2.4

Theo Ngoé Thi Kim Toan (2012), 3 dong vi
khuan B21.10, B23.2 va B21.1 duoc phan 1ap tir
nudéc thai cua bé biogas ¢ Vinh Loc, Thanh Hoa ¢
hiéu suat chuyén hoa nitrite (80 mg/L) sau 5 ngay
tuwong ung la 75,23%; 69,07% va 7,26%. Cac dong
vi khuan NB1, NB2 va NB5 duogc phan 1ap tir bun
thai caa bé xir 1y sinh hoc thudc khu lién hop xir Iy
chat thai Nam Binh Duong c6 kha niang chuyén
hoa nitrite (2 g/L) véi hiéu suat twong ung la
99,85%; 97,15% va 98,44% sau 24 gio (Tran Ngoc
Hung va Huynh Thi Kim Trang, 2017). Trong
nghién ctru nay, dong vi khudn BLW2.2 c6 kha
nang chuyén hoa 96,5% nitrite voi ndng do 1a 37,5
mg/L NaNO; sau 3 ngdy nudi cdy. Tir cac két qua
nghién cttu cho thdy kha ning chuyén héa nitrite
cac dong vi khuan duoc phan 13p tir cac méi truong
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khac nhau s& khong gidng nhau, tiy thudc vao
giong, loai vi khuan va moéi trudng song cia chung.

4 KET LUAN

Ba dong vi khuin BLW2.2, BLSI.3 va
BLW2.4 duogc phan 1ap tr cac ao nudi tom co6 kha
ning chuyén hoa nitrite cao véi hiéu suat chuyén
hoa nitrite 1an luot 13 96,5%, 59,9% va 55,6% sau 3
ngay nuoi céy va 97,2%; 56,3% va 79,6% sau 7
ngay nudi cay.
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