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PHAN LAP VA SANG LQC VI KHUAN NITRAT HOA
PE XU LY NUOC TRONG NUOI TRONG THUY SAN

Nguyén Vin Minh, Dwong Nhdt Linh,
V6 Ngoc Yén Nhi, Hoang Xudn Tin'

TOM TAT

Trong nghién cuu nay chung toi dd phan Idp va tuyén chon dwoc 3 ching Vi khudn
nitrat héa (40,, NO, va NO ) co tiém néng ving dung xir Iy niedc trong nuoi trong thity
san. Cac chung vi khuan nitrat héa ndy dwoc phan ldp tiv 15 mdu nwée ao nudi tém thé
chdn trang va ao nudi cd tra. Trong 3 ching dwoc lya chon, 2 ching A0, ,va NO,cé dac
diém la triee khudn Gram dam, ching NO,la vi khudan Gram dwong, cé nhwng dac diém
phit hop véi nhém vi khudn oxy héa mtrzt di duong, thuoc chi Bacillus.

Tir khoa: Vi khuan nitrat hoa, vi khuan oxy hoéa nitrit, vi khuén oxy hoda amon,
nuoi trong thuy san.

ABSTRACT

In this study, we have isolated and selected three nitrifying bacteria (A0,, NO,
va NO,) that have high potential for application in aquaculture water treatment. The
above mentioned nitrifying bacteria were isolated from fifteen aqua-culturing water
samples of white shrimp and catfish ponds. In three selected strains, two of them AO
and NO,are Gram-negative rod bacteria, NO care Gram-positive rod bacteria, that have
characteristics similar to group of heterotrophic nitrifying bacteria, belong to the genus

Bacillus.

Keywords: Nitrifying bacteria, ammonia-oxidizing bacteria, nitrite-oxidizing

bacteria, aquaculture, Bacillus sp. NO,.

MO PAU

Amon 13 san pham chinh cubi cing
cua qua trinh di héa protein boi céa, dong
vat giap xac, dong vat than mém va c6 thé
ting theo cip s6 nhan trong trai gidng va
cac trang trai nudi thuong pham, ngay ca
voi truong hop thay nude thuong xuyén.
Su tich liiy cua amon gay ra tinh doc va
c6 thé gay ra tir vong cho dong vat thuy
san, ham luong gdy doc thay d6i tuy dong
vat thuy san, d6i voi tom st khong duoc
16n hon 4.26 mg/L NH,* (Colt etal., 1981;
Chen et al. 1990). Amon ton tai dum dang
NH, hoac NH," tuy thudc vao pH moi
truong. Trong moéi truong c6 pH cao thi

! Khoa Céng nghé sinh hoc, Truong Pai hoc Mo TP.HCM.

amon dé& chuyén thanh NH,, ¢6 doc tinh
cao. NH, c6 dgc tinh cao hO’n,NH . ViNH,
c6 kha nang hoa tan trong chat béo, khong
mang dién tich nén dé tham qua té bao
(Allan et al., 1990)

Probiotic giup cai thién chat luong
nudc trong ao nudi trong thuy san
(Moriarty, 1997). Nhom vi khuén nitrat
héa gitp cai thién chit luong nudc nhd
kha nang lam can bang sinh hoc NH,/NO,/
NO.. Qua trinh can bang ndy sinh hoc nay
chu yéu dién ra nhd cac qua trinh nitrat
hoa va khu nitrat hoa (Sahu et al., 2008;
Barnes et al., 1983). Nitrit 13 san pham
trung gian cua qua trinh nitrat héa va khr
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nitrat, gdy doc cho dong vat thuy san chu
yéu 13 do tao thanh methemoglobin va
giam sy van chuyén oxygen téi té bao,
ham lugng khong duoc vuot qua 0,3
mg/L (Hargreaves, 1998; Van de Graaf
et al., 1995; Pham Van Ty et al., 2006 ).
Doc tinh cua nitrat d6i v6i tom ca khong
cao, nhung néu ham luong vuot qua 10
mg/L s€ gay hién tuong pht dudng hoa,
anh huong 16n dén moi truong thuy sinh
(Pham Van Ty et al., 2006).

Vi khuan nitrat héa duoc mé ta dau
tién bo1 Winogradsky (1890). Qua trinh
nitrat hoa dugc mé ta nhiéu nhét véi su
tham gia ctia nhom vi khuan héa ning tu
dudng, Gram am va hiéu khi bic budc.
Chting st dung nang luong tir cac qua
trinh oxy hoa nay dé sinh truong va
ddng hoa CO, tir chu trinh Calvin (Bock
etal., 1992; Holt et al., 1994). Qua trinh
nitrat héa di dudng da dugc mo ta lan
dau tién vao nam 1894 do mot loai ndm
(Stutzer, Hartleb,1894). Ké tir ¢4, nhiéu
béo cdo da chimg minh rang qua trinh
nitrat hoa khong chi c6 & nhém vi khuan
hoa nang ty dudng (Nitrosomonas,
Nitrobacter,...) ma 1a hién tuong phd
bién & nidm va vi khuan di dudng
(Johnsrud, 1978; Brierly et al., 2001;
Lin et al., 2007; Yang et al., 2011).

Nhiéu nghién ctru trén thé gidi va
& nudc ta cho thay vi khuan nitrat hoa
dong vai tro quan trong trong vi¢c lam
sach nudc nudi trong thiy san 6 nhiém
amon (Yang et al., 2011; Johnsrud, 1978;
Brierly et al., 2001; Lin et al.,2007; Tran
Lién Ha et al., 2007; Hoang Phuong Ha et
al., 2008). Vi vay, trong nghién ctru nay
chung tién hanh phan lap va tuyén chon
nhitng chung nitrat hoa c6 hoat tinh cao
v6i muc dich ing dung xur 1y nude trong
nudi trong thity san.

’NGUYEN LIEU VA PHUONG
PHAP NGHIEN CUU

Nguyén li¢u

Lay tir mau nudc mit ao nudi tom the
chan tréng tai xa Binh Khanh, huyén Can
Gid, thanh phé H6 Chi Minh va nudc mit
a0 nudi ca tra tai thanh phd Long Xuyén,
An Giang.

Phwong phap nghién ctru

Moi truong khoang co s Winogradsky
I va II (Colwell at el., 1972) dugc st dung
dé nudi cdy va phan lap vi khuan. Xac dinh
hoat tinh oxy hoa amon bang ham luong
amon mat di va nitrit tao thanh, hoat tinh
oxy hoéa nitrit bang ham luong nitrit mat
di va nitrat tao thanh. Xac dinh ham lugng
amon theo phuong phap phuong phap
Nessler (Lenore et al., 1999), ham luong
nitrit theo phuong phap Griss (Lenore et
al., 1999), nitrat theo phuong phép trac
quan v&i thude thir acid phenoldisunfonic
(Hora et al., 1960; Lenore et al., 1999). Té
bao vi khuan duoc nhuém Gram (Seeley
et al., 1981) va thur catalase ddi véi truc
Gram duong (Barrow et al., 2003). Quan
sat hinh thai té bao dudi kinh hién vi quang
hoc Olympus (Nhat Ban).

Xir Iy két qua: két qua duoc xtu Iy
théng k& ANOVA cuia phan mém Excel
cua Microsoft vdi do tin cay P< 0,05. Két
qua trinh bay gdm gia tri trung binh + sai
s6 chuan.

KET QUA VA THAO LUAN

Két qua phan lap vi khuan nitrat h6a

T 5 mau nudc mit ao nudi tom
tai Can Gio, thanh phé H6 Chi Minh va
10 mau nudc mit ao nudi ca tra tai Long
Xuyén, An Giang ching to61 da phan lap
dugc 12 chung vi khuan c6 kha ning oxy
hoa amon va 7 ching c6 kha ndng oxy
hoa nitrit.

Vi khudn oxy héa amon

Két qua phan lap vi khudn oxy hoa
amon dugc trinh bay trong bang 1.
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Bang 1: Két qua phén lap vi khuin oxy héa amon.

~ < a2 Kich thwéc N Két qua .
STT N{a Dgcgdlem Khuén lac Ma;l sac nhugm HmAh (?gng
ching khuan lac khuan lac té bao
(mm) Gram

1 AO, Tron, bé mit 10i, trong 1,0 Xam Truc ngén
2 AO,  Tron déu, bé mat 15, bong 1,1-1,2 Tring Truc ngin
3 AO, Tron, bé mat 10i, boéng, tam h6ng 1,2 Héng nhat Tryuc ngén
4 AO,  Tron déu, bé mat 151, bong 1,0-1,1 Vang nhat Truc ngén
5 AO,  Tron, bé mit 161, bong 2,0 Hong Cau truc
6 AO, B& mit 16, bong, moc lan 1,5-1,7 Vang CAu truc
7 AO, Tron déu, bé mat 16i, boéng 1,0-1,1 Tréng Tryuc ngén
8 AO,  Tron, bé mit 18, duc 1-1,2 Tring Truc
9 AQ, Tron déu, bé mat 16i, boéng 1,0 Tréng Tryuc ngén
10 AO,,  Tron déu, bé mat 16i, bong 1,5 Vang nhat Truc ngén
11 AO,  Tron, bé mit 161, boéng 1,2 Héng Truc ngén
12 AOQ,, Tron déu, bé mat 151, bong 1,0 Tréng Truc ngén

Chung AO, la chung vi khuan ’Gram
duong, c6 bao tir (hinh 2), cho két qua
catalase duong tinh, thudc chi Bacillus
(Barrow et al., 2003) va c6 kha nang oxy

amon di dudng (Lin et al., 2007; Yang et
al., 2011). Hinh thai dai thé va vi thé cua
mot sd ching duoc trinh bay trong cac
hinh 1 va 2.

Hinh 1. Khuin lac AO, AOQ, va AO, trén mdi treong Winogradsky I.
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Hinh 2. Két qua nhuém Gram AO, A0, vaAO,,.

Vi khudn oxy héa nitrit

Két qua phan lap vi khuan oxy hoa nitrit dugc trinh bay trong bang 2.

Bang 2. Két qua phan lap vi khuin oxy héa nitrit

Ma Pic diém K“"! thude Mau sic Ket Jua Hinh dang
STT . 2 khuan lac X nhu¢m FO
ching khuan lac : khuan lac té bao
(mm) Gram
1 NO, Tron, bé mat 10i 1,0 Tra'ing - CAu truc
2 NO, Tron déu, bé mat 10i, bong, duc 0,5 Vang nhac - Truc ngén
3 NO, Tron déu, bé mat 16i 0,5 Hong - Truc ngan
4 NO, Tron déu, bé mat 101, duc 0,8—-1,0 Tréng - Truc ngén
5 NO, Tron, bé mit 16i 1,0 Tring - Tryuc ngan
6 NO, Tron, duc 1,0-1,2 Tréng + Truc
7 NO, Tron déu, bé mat 10i, bong, trong 1,0 Nau - Truc ngén

Chung NO, la chung vi khuan ’Gram
duong, c6 bao tir (hinh 4), cho két qua
catalase duong tinh, thudc chi Bacillus
(Barrow et al., 2003) va c6 kha nang oxy

Hinh 3. Khuén lac NO, va NO, trén moi truong Winogradsky I1

nitrit di dudng (Lin et al., 2007; Yang et
al., 2011). Hinh thai dai thé va vi thé ctua

mot sd ching duoc trinh bay trong cac

hinh 3 va 4.
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Hinh 4. Két qua nhupm Gram chiing NO, va NO,

Két qua Kkhao sat hoat tinh vi
khuan oxy h6a amon

~Sau 7 ngay nudi ciy, 12 chung vi

khuan oxy hoéa amon va 7 chung vi khuan

oxy hoa nitrit dugc xac dinh hoat tinh. Két
qua xac dinh hoat tinh oxy hoa amon va
oxy hoa nitrit dugc trinh bay trong bang 3
va bang 4.

Bang 3. Két qua x4c dinh hoat tinh ciia vi khuin oxy héa amon

1 AQ, 8,84 + 0,04 0,111 +0,013 11,60 £ 0,35
2 AO, 7,15+0,14 0,139+ 0,011 28,50+ 1,41
3 AO, 8,09 £ 0,49 0,101 £0,009 19,07 + 4,87
4 AQ, 8,57 £ 0,06 0,088+ 0,010 14,33 £ 0,62
5 AO5 7,09 + 0,09 0,115+0,017 29,10 £ 0,85
6 AO, 7,78 £ 0,41 0,086 + 0,006 22,23 +£4,14
7 AO, 5,49 £0,01 0,175+0,011 45,10 £ 0,06
8 AO, 8,27 + 0,003 0,172 +0,0002 17,27 +0,28
9 AO9 6,87 + 0,04 0,138 £0,007 31,33+ 0,44
10 AO10 3,32+ 0,46 0,267 + 0,022 66,77 £ 4,61
11 AOI11 9,20+ 0,03 0,086 + 0,005 07,97 £0,32
12 AOI12 8,78 £ 0,45 0,094 + 0,004 12,23 +4,51

Theo két qua bang 3, sau 7 ngay
nudi cay, chﬁ,ng AQ,, c6 kha nang oxy hoa
amon cao nhat (66,77 +4,61%), tuong ing
v6o1 ham lugng amon con lai it nhat (3,32
+ 0,46 mg/L) va ham lugng nitrit sinh ra
nhiéu nhat (0,267 + 0,022 mg/L). Céc

ching con lai c6 kha nang oxy hoa amon
tr 07,97 + 0,32 % dén 45,10 + 0,06 %.
Chung toi tuyén chon chung c6 kha ning
oxy hoa amon manh nhat trong 12 ching
la AO,, (66,77 + 4,61%).
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Bing 4. Két qua xac dinh hoat tinh vi khuin oxy héa nitrit sau 7 ngay nudi cay

1 NO, 2,32 +£0,03 2,18 +£0,03 76,83 + 0,26
2 NO, 1,58 £ 0,001 7,37+0,011 84,17+ 0,11
3 NO3 1,77 £ 0,04 6,53 +0,07 82,33 +0,41
4 NO, 2,02 +0,09 2,82+0,11 79,83 + 0,92
5 NO5 1,75+ 0,02 7,05+ 0,04 82,53 +0,2
6 NO, 2,31 +0,011 6,77 £ 0,001 78,77+ 0,22
7 NO 2,08 £0,03 5,71 £ 0,02 79,23 +£0,3

7

Theo két qua bang 4, sau 7 ngay nudi
cay, chung NO, c¢6 kha nang oxy hoa nitrit
cao nhat (84, 17% +0,11), twong ung véi
ham lugng nitrit con lai it nhét (1,58 =
0,001 mg/L) va ham lugng nitrat sinh ra
nhiéu nhat (7,37 £ 0,011mg/L). Céc chiing
con lai c¢6 kha nang oxy hoa nitrit tir 76,83
+ 0,26 % dén 82,33 + 0,41 %. Ching toi
tuyén chon ching manh nhit & mdi nhém
Gram, Gram am la NO, (84,17 % =+ 0,11)
va Gram duong la Bacillus sp. NO, (78,77
% £+ 0,22).

Nhu vay, sau khi xac dinh hoat tinh
clia cc ching vi khuan nitrat héa phan
lap dugc, chung t61 da tuyén chon duoc 3
ching vi khuén nitrat héa (AO,,, NO, va
NO,) co tiém nang tng dung 1am ché pham
vi s1nh xtr 1y amon va nitrit trong nuoi
trong thiy san. Ching AO, c6 kha ning
oxy hoa amon 66,77 £ 4,61% thudc nhom
truc khuan Gram &m (hinh 2), ching NO,
c6 kha nang oxy hoa nitrit 84,17 % + 0,11
thudc nhém truc khuan Gram am (hinh 4)
va chung NO, c6 kha nang oxy hoa nitrit
78,77 % + 0, 22 thudc chi Bacillus. Doi
voi hoat tinh oxy hoa amon, chung AO
ching t6i tuyén chon duoc c6 kha nang
oxy héa amon (66,77 + 4,61 %) c6 phan
thap hon két qua nghién ciru ciia Hoang
Phuong Ha va cong su (2008) - chung co
hoat tinh oxy héa amon cao nhét sau 7

ngay nudi cay 1a 79,10% va ciing thap
hon so véi nghién ciru cia Lin va dong
tac gia (2007), chung Bacillus sp. LY
c6 kha nang xu ly amon 1a 74,7%. Doi
v6i hoat tinh OXy hoa nitrit, chung NO,
chiing toi tuyén chon duoc c6 kha ning
oxy hoa nitrit (84,17% + 0,11 %) cao hon
két qua nghién ciru cia Hoang Phuong
Ha va dong tac gia (2008) - ching co
hoat tinh oxy hoa nitrit cao nhat sau 7
ngay nudi cay 1a 79,2 %. Ddi véi chung
Bacillus sp. NO, mdc du ¢6 hoat tinh Xy
hoa nitrit thap hon chung NO, nhung van
dugc chung to61 lya chon vi Baczllus sp.
NO, thugc nhom 287 hoéa nitrit di duong
Gan day, co nhiéu nghién ctu vé kha
ning nitrat héa di dudng va chi ra rang
chiing c6 tiém ning cao dé tng dung va
qué trinh oxy héa c6 thé dién ra trong
toan by qua trinh tang truéng theo ham
mi (Papen et al., 1989).

KET LUAN

Qué cac qua trinh phan 1ap va sang
loc, ching t6i dd tuyén chon dugc 3
ching vi khuan nitrat hoa co tiém ning
tmg dyng xu 1y amon trong nudi trong
thuy san. AO,, (oxy hoa amon 66,77 +
4,61%), NO, (oxy hoa nitrit 84,17% =+
0,11) va Bacillus sp. NO, (oxy héa amon
78,77 % + 0,22).
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