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TOM TAT

Nitrat hoa la mot quia trinh sinh hoc, tai d6 vi khuén nitrat héa oxy héa amoni thanh nitrat thong qua s hinh
thanh nitrit. Qda trinh ndy rdt nhay cdm vdi cic yéu t6 méi trudng nhu nhiét d6, pH, néng d6 oxy hoa tan,
néng d6 co chat. Cac hgp chét chita nitd nhu NH,*, NO,” vi ham lugng cao c6 thé gay doc cho c4, tom va cac
sinh v4t thay sinh khéc, gay hién tugng phi dudng va tao nén nhu cu 16n vé oxy trong méi trudng nuéc.
Trong bai bdo nay, chiing t6i da phan lap dugc 19 ching vi khudn nitrat héa tir nudc Ig nu6i t6m tai Quang
Binh va Ha Tinh, nghién citu mét s6 dic diém sinh hoc ctia 6 chiing vi khudn nitrat héa dién hinh, trong d6 3
chiing vi khu&n oxy hoa amoni (chiing HT, ,; HT,.,; TS,() va 3 chling vi khu&n oxy héa nitrit (chiing HT,;; CP,;
TS,). Céc ching vi khun tuyén chon ¢6 dic diém hinh thai t&€ bao va hinh thai khudn lac khéc nhau, ching
déu 1a hinh roi va c6 kich thudc t& bao khoang 0,3 - 1,0 x 1,0 - 2,0 um, Gram (4m) va hiéu khi bit budc. Ciing
da nghién citu dnh hudng ctia nhiét d6 nuoi cdy, pH méi trudng, ngudn cacbon vé cd cho sinh trudng va hoat
tinh ctia cac ching vi khudn tuyén chon. Két qua cho thdy, trong m6i trudng khodng cd sé Winogradsky 1, II,
nhiét d6 t6i uu cho phét trién va hoat tinh nitrat hba clia céc ching nghién ciu 1a 28-30°C, pH tit 7,5- 8, va dic
biét ngudn cacbon v6 co NaHCO, thich hdp hon cho sy sinh trudng clia cc chling vi khu&n nghién citu so

v6i CaCO,.

T khéa: Amoni, nitrit, nitrat sw nitrat héa, vi khudn nitrat héa

1. M0 pAu

Trong nhitng nim gan day, qua trinh loai bd cac
hop chét chida nito trong nudc thai da thu dugc
nhiing két qui dang ké trong viéc bao vé méi trudng.
Nitrat hoa 1a budc dau tién quan trong va can thiét
trong toan b6 qua trinh nitrat héa - khit nitrat. Qua
trinh nitrat héa xdy ra vdi sy tham gia cia nhém vi
khudn tu dudng, Gram (4m) va hiéu khi bt budc.
Ching st dung ning lugng tit cc qua trinh oxy héa
nay d8 sinh trudng (Bock, Koops,1992) va déng héa
CO, tit chu trinh Calvin.

Ham lugng amoni & mitc 0,425 mg /1 trong méi
trudng nudc co thé gay d6c cho ca va cac dong vat
thuy sinh khac (Slil S. et al, 2007). Amoni gay déc truc
ti€p dén hé ho hdp cta ci hoic tom, giy mat can
bing vé& mit Iy sinh, gidm sitc ¢& khang va din dén
tom ca bi chét. Ham luong nitrit vuot qua 0,3 mg/1 sé
ttc ch& sir van chuyén oxy trong mau, gay doc rat 16n
cho vat nu6i. Nitrat 13 san phim tiép theo cta qua
trinh oxy héa nitrit, véi ham lugng vugt qua 10 mg/1
gdy nén sy phi dudng, dnh hudng 16n d&n méi
trudng thuy sinh.

Céc nghién citu trén thé gidi va § nudc ta cho
thdy, vi khuén nitrat hod giit vai trd quan trong trong
viéc lam sach méi trudng nudc bi nhiém amoni. Vi
vy, ching t6i tién hanh phan lap va tuyén chon mot

!Vién Cong nghé sinh hoc- Vién KH va CN Viét Nam

s6 ching vi khuan nitrat héa tit nudc 1¢ nuéi tom tai
Quéng Binh va Ha Tinh, v8i muc dich tuyén chon mét
s6 ching dién hinh c6 kha ning st dung d€ xit Iy mé6i
trudng nuéi tréng thuy san.

Il. NGUYEN LIEU VA PHUUNG PHAP NGHIEN CUU

St dung miu nudc va miu bun 14y tit cic hé nu6i
tém tai Ha Tinh va Quang Binh d€ phan l4p vi khudn
nitrat héa.

Méi trudng khoang co s& Winogradsky I va II cai
tién (Ronald, 1995) dugc st dung d€ nubi ciy vi
khudn. Xac dinh sinh trudng cta vi khudn theo ham
lugng protein tich liiy bdng phuong phap Bradford
(Nguyén Quang Vinh va ctv, 2004). Xac dinh hoat tinh
oxy héa amoni bang ham lugng amén mat di va nitrit
tao thanh, hoat tinh oxy héa nitrit bdng ham lugng
nitrit mat di va nitrat tao thanh. Xéc dinh ham lugng
amoni theo phuong phap Phenate (Franson M. A. H,,
1995), NO, theo phuong phéap Griss (Franson, 1995);
NO; theo phuong phap Brucine (Franson, 1995).
Quan sat hinh thai t& bao dudi kinh hién vi quang hoc
Olympus (Nhat Ban) hojc chup 4nh bing kinh hién vi
dien t& JEM 1010 (Nhat Ban). T& bao vi khudn dugc
nhudém Gram (Seeley HW., et al 1981)

Dé nghién citu dnh hudng ctia nhiét 46 va pH lén
sinh trudng va hoat tinh sinh hoc ctia vi khuén, cac
chiing vi khuén tuyén chon dugc nubi trong céc binh
tam gidc 100 ml chita 30 ml méi trudng 14ng co s6 I
hodc II, nuéi ldc (200 vong/ phiit) & céc nhiét d6 khac
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nhau: 4; 10; 20; 28; 30; 37°C, va cac pH khac nhau: 4; 6;
8; 10; 14 vdi nhiét d6 nudi c4y 1a 30°C. Diéu chinh gia
tri cia pH ban d4u bing 1N HCI hodc 3N NaOH.

In1. KET QUA VA THAO LUAN
1. Phén ldp va tuy@n chon vi khudn nitrat héa

Céc chiing vi khu#n nitrat héa dugc phan lap trén
méi trudng chon loc trong diéu kién hiu khi. P4 phan
lap dudgc 19 chiing vi khudn, trong d6 10 ching 6 hoat
tinh oxy héa amoni va 9 ching cé hoat tinh oxy héa

nitrit. Sau 7 ngay nu6i cdy tén moi trudng
Winogradsky dich thé b8 sung 10mg/1 N-NH," hoic
N-NO;, da xéc dinh sy sinh trudng, hoat tinh oxy héa
amoni va oxy héa nitrit cia cac ching vi khudn. Tir két
qua nhan dugc, da lua chon 3 ching vi khudn oxy héa
amoni (ching HT,,; HT,, TS,,) va 3 ching vi khuin
oxy héa nitrit (ching HT,3;; CPyy TS,), c6 kha ning sinh
trudng va chuyén héa nito cao hon cac chiing con lai d&
stt dung cho cac nghién citu tiép theo.

” F4 . A’ ” - * . 3
Bang 1. Hoat tinh cia cac ching vi khuin oxy hoa amoni va nitrit

Chang vi Luong Ching vi Ham lugng | Ham lugng
khua’ngoxy N-NH, con l‘iﬁrlga I(‘Imzlﬁ; khudnoxy | N-NO,con | N-NO, sinh
héa amoni lai (mg/1) hoéa nitrit lai (mg/1) ra (mg/1)

TS, 2,36 6,65 HT, 235 6,67
BN, 4,45 3,36 TS, 2,42 6,5
HT, ., 2,12 6,85 CP,, 2,08 6,9
HT,., 2,09 6,90 4 5,37 3,52

TS, 5,35 2,18 BN, ., 6,32 2,78
HT, . 6,32 2,14 HT,., 5,98 2,94
BN, _, 6,54 1,95 220 6,27 2,97
BN,, 7,02 1,56 HT,, 6,78 2,65
HT,, 7,53 1,34 HT,, 7,03 212
HT,, 6,95 1,89

2. Mot s8 d¥c diém hinh thai ctia cac ching vi
khudn nitrat héa tuyén chon

Céc chiing vi khu&n oxy héa amoni (ching HT,;
HT,.,; TS,o) c6 d4c diém hinh thdi djc trung cda vi

HT,,

HT,, TS,o

khudn thu6c chi Nitrosomonas, céc ching vi khu&n
oxy héa nitrit (ching HT;; CP,) c6 dic diém hinh
thai gi6ng nhu vi khuén thuéc chi Nitrobacter, ching
TS, la vi khu&n oxy héa nitrit nhung cé dic di€m hinh

CPy

TS, HT,,

Hinh 1. Hinh thai t€ bio cia cac chiing vi khu4n nitrat héa tuyén chon & 46 phéng dai 8000-10000 1in

Ching HT;; Khuin lac hinh tron, bé mit 16i, c6
nhén, mau vang nhat. Sinh san theo kiéu phan d6i t¢
bao, @ = 1-1,2mm. T€ bao hinh que, chuyén dong, co
kich thudc 03 x 0,8 pm, Gram (am). Chuing HT,;
Khun lac hinh tron, bé mit béng, 16i. Sinh san theo
kiéu phén d6i t& bao, & = Imm. T€ bao hinh que cé roi,
kich thudc 0,7x1,7um, Gram (am). Ching TS,; Khudn
lac hinh tron, bé mit nhin, mau vang nhat, sinh san
theo ki€u phan d6i t& bao, @=1mm. T& bao hinh que, c6
roi, bé mit t&€ bao su si, kich thudc 0,3x0,8 pm, Gram
(Am). Ching TS; Khudn lac tron, bé mit bong, c6 nhén,
mau tring duc, @ = 1,5mm. T€ bao hinh que cong kich
thue 0,3x1,8um, Gram (Am). Chuing CP; Khuén lac
hinh tron, ria mép hinh ring cua, @ = 1,3mm. Sinh san
theo ki€u ph4n d6i t&€ bao hay niy chéi. T€ bao hinh

que kich thudc 0,8x1,3 pm, Gram (Am). Chung HT;;
Khuan lac hinh tron, bé mit béong, mau nau nhat, & =
0,5mm. Sinh sén theo ki€u phan d6i t& biao. T& bao hinh
que kich thudc 1x2 pm, Gram (Am).

2 hd hd A A oA Y-y A 4 rd
3. Anh hudng caa mét s6 di€u kién nudi cdy dén
sinh trudng va hoat tinh nitrat héa cia cac ching vi
khudn nitrat héa tuyén chon

a) Anh hung cia nguén cacbon v6 co

Céc chiing vi khuén thuéc nhém nay 1a vi khudn
tw dudng héa nidng v6 co va hidu khi bit budc, Gram
(am), 14y ning lugng d€ sinh trudng bing cach oxy
héa amoni (vi khuin oxy héa amoni) hay oxy héa
nitrit (vi khudn oxy héa nitrit) va déng héa CO, qua
chu trinh Calvil-Benson (Bock, Koops, 1992) nén
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ching phéat trién rdt cham. Viéc lga chon nguén
cacbon v6 cd cho qua trinh nubi c4y la cin thiét d€ t6i
wu héa diéu kién sinh trudng cda ching. Nhim muc
dich nay, ching t6i tién hanh nuéi céc ching vi khuin
trong méi trudng Winogradsky I va II 18ng c6 nguén
cacbon v6 cd la CaCO, hodc NaHCO,. Thi nghiém
dugc tién hanh trong diéu kién nuéi lic (200
vong/phiit) & nhiét 46 28+2°C. Két qua § hinh 2 cho
thdy, trong m6i trudng vdi ngudn cacbon 1a NaHCO,
c& 6 ching vi khudn nitrat héa déu c6 kha ning sinh
trudng t6t hon so v&i méi trudng chita CaCO;. Ham
lugng protein (bi€u thi sinh kh6i) cta cic ching
nghién cdu trong moéi trudng cé6 NaHCO, bit diu
ting tir ngay thi 2, pha log cta chiing sém hon, bit
dau tir ngay thit 2 va kéo dai dén ngay thd 4, ham
lugng protein dat dugc tir 8-9 mg/l, dén ngay tha 7
dat tit 9-10 mg/l. Trong khi d6 & méi trudng chira
CaCO, ham lugng protein cta vi khudn bit ddu ting
d ngay thi 4, pha log b4t d4u tit ngay thit 4-5, ham
luong protein chi dat 2,5-4 mg/1, sau d6 hau nhu ting
khong déng ké. R4t c6 thé trong méi trudng dich thé,
NaHCO;, 1a mot chat d& phan ly d€ tao thanh CO, va
H,0, nén vi khudn dé dang st dung hon. Dic biét, khi
st dung muéi bicacbonat, pH trong moéi trudng luén
git d khoang 7,5-7,8, rdt Iy tudng cho méi trudng
s6ng cua vi khudn. Theo Campos et al, (1999); Ruiz
(2003), vi khudn st dung NaHCO, khong nhimg nhu
mot ngudn cacbon v6 co can thiét ma con duy tri pH
kiém thich hgp trong méi trudng nudi cta vi khuin
nitrat hoa.

3 8

o«

Ham lugng protein (mg/l)
(o]

6 8
Thoi gian (ngdy)

Hinh 2. Anh hudng cua NaHCO, va CaCO, dén
su tich ldy sinh khéi ctia vi khuin tuyén chon
(*): HT,; (NaHCO;3); (*): HT,, (CaCOs); (A): HTa;
(NaHCOs); (x): HT,, (CaCO;); (g): TSio (NaHCOs);
(0): TSy (CaCO;); (m): HT,.3 (NaHCO3);(-): HT.5(CaCOs;);

(-):TS;(NaHCO;3);  (*):TSx(CaCO;);(0). CP1o(NaHCO;);
(A): CP,4(CaCO;)
b) Anh hudng cia nhiét d6

Két qua & hinh 3 cho thdy, nhiét d6 t6i vu cho su
phat trién cla cd 2 nhém vi khun oxy héa amoni va
oxy héa nitrit dao déng & 28-30°C. Tai nhiét d6 nay,
ham lugng protein cda cac ching nghién citu dat 10,5-
11,56 mg/1. Trong khi d6 ham lugng protein hau nhu

khong ting & nhiét d6 4-10°C, chi dat 1,2-3 mg/1 va
gidm dang k€ t&i 40% & 20°C va trén 37°C. Nhiét d6
khéng nhiing anh hudng dén t6c d6 sinh trudng cia
vi khudn ma con dnh hudng dén hoat tinh nitrat héa
cta chiing. K&t qua & hinh 4 cho thdy, & nhiét d6 28-
30°C, hoat tinh oxy héa amoni (ching HT,,) va hoat
tinh oxy héa nitrit (chung TS,) 1a cao nhat. Céng bd
cta K. V1]aya Bhaskar va d6ng tac gia (2005) ciing cho
thdy, & 30°C cd Nitrosomonas (vi khuin oxy héa
amoni) va Nitrobacter (vi khudn oxy hoa nitrit) déu
sinh trudng t6t nhung ty 1¢ sinh trudng giam t4i 50%
6 20°C va 40°C
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Hinh 3. Anh hudng cta nhiét 46 dén su sinh
trudng cia cic ching vi khuin tuyén chon
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Hinh 4. Anh hudng cia nhiét 46 dén hoat tinh
oxy héa amoni (A) va oxy héa nitrit (B) ciia 2 chiing
vi khuin tuyén chon (HT,, va TS,)

¢) Anh hudng cia pH

Hinh 5,6 cho thdy anh hudng cia pH dén su sinh
trudng va hoat tinh nitrat héa cla cic ching vi khudn
tuyén chon. Su sinh trudng ctia vi khuén nitrat héa va
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hoat tinh oxy héa amoni (ching HT,_,), oxy héa nitrit
(ching TS,) dat cuc dai § pH 8, ham lugng protein
dugc tich liy cao nhédt la 10-12mg/l, ham lugng
amoni va nitrit trong moéi trudng giam tit 70-80% sau
7 ngay nudi cdy. Trong moi trudng axit (pH4, pH6) va
bazo (pH10, pH14) t6c d¢ sinh trudng cua cac vi
khudn nay rat cham, gidm t6i 40% & pH 6, pH 10 va
h4u nhu ngimg sinh trudng & pH 4 va pH 14. Tuong
tu, tai cac diém pH nay, kha ning khit amoni va nitrit
ctia cac chiing vi khuin nghién ctu ciing rt thap
(hinh 6). G.Ruiz va d6ng tac gia (2002) cho ring & pH
thap hon 6,45 va trén 8,95 qud trinh nitrat hda bi ic
ché. Coéng b6 cda K.Vijaya Bhaskar va déng tac gia
(2005) cho ring vi khudn nitrat héa sinh trudng binh
thuong & pH 7-8, t6c d6 sinh trudng t6i da cha ci 2
nh6m vi khudn oxy héa amén va oxy héa nitrit 3 pH
8. Piéu nay ching té pH giit vai trd quan trong d6i
véi vi khudn nitrat héa va dudc st dung nhu mét
trong nhimg thong s6 chia khéa ctia qua trinh.

HT.z HTaz TSw HTw TS, CPy, chingvikhufn
@ pH4) mpHE) OpHB8) OpH(10) B pHK)

e s

IS

N

Him s,

o

Hinh 5. Anh hudng cia pH dén sy sinh truéng
cia cac chiing vi khuin tuyén chon

A
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Hinh 6. Anh hudng ciia pH d&n hoat tinh oxy
héa amoni (A) va oxy héa nitrit (B) cua 2 chung vi
khuén tuyén chon (HT,, va TS,)

Iv. KET LUAN

Tit cac ao nuobi toém nudc 19 tai Quang Binh va Ha
Tinh, trén moéi trudng Winogradsky I va II cai tién, da
phan 1ap dugc 17 ching vi khuén nitrat héa (10 ching
vi khudn oxy hba amoni va 7 chiing vi khudn oxy héa
nitrit), trong d6 da tuyén chon 6 ching vi khuén nitrat
héa c6 khd ning ing dung trong thuc tién la HT,,,
HT,,, TS;q; HT,.;; TS;; CPy.

Céc chang vi khuan oxy héa amoni (HT,,; HT, ,;
TS,o) c6 ddic diém hinh thai dic trung cla vi khuidn
thu6c chi Nitrosomonas. Cac ching vi khu&n oxy héa
nitrit (HT;;; CP,o) ¢6 dic diém hinh thai giéng nhu vi
khuan thudc chi Nitrobacter. Chiing TS, 1a vi khudn
oxy héa nitrit nhung c6 dac diém hinh thai tuong tu
cac ching thu6c chi Nitrospira.

Céc ching vi khu&n nghién cdu déu sinh trudng
tot hon vdi nguén cacbon v6 co la NaHCO, so véi
CaCO;. Nhiét d6 28-30°C; pH 8 la t6i wu cho su sinh
trudng va hoat tinh nitrat héa ctia cac ching nay.
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BIOLOGICAL CHARACTERIZATION OF NITRIFYING BACTERIAL STRAINS ISOLATED FROM
BRACKISH WATER OF SHRIMP'S PONDS IN QUANGBINH AND HATINH PROVINCES

Hoang Phuong Ha, Tran Van Nhi, Pham Viet Cuong, Nguyen Thi Kim Cuc
Summary

Nitrification is a biological process in which nitrifying bacteria oxidize ammonia to nitrate via nitrite. The
process is sensitive to environmental factors such as temperature, pH, dissolved oxygen concentration, and
available substrate. Nitrogen compounds as NH,*, NO, can be harmful to fish, shrimp and other aquatic life
at sufficient high levels, contributes to eutrophication, and creates a large oxygen demand in receiving water.
In this paper, 19 nitrifying bacterial strains isolated from brackishwater shrimp's poods in Quang Binh and Ha
Tinh provinces, six selected nitrifying bacterial strains were characterized. Among them, three strains
oxidized ammonia (strains HT,,; HT,,; TS;;) and three strains oxidized nitrit (strains HT, 5; CP,,; TS,). The
selected bacterial strains were different on morphology, all of them are rod - shaped, size of cells
approximately 0,3 - 1,0 x 1,0 - 2,0 um, Gram - negative, obligately aerobic. The effects of temperature, pH, and
inorganic carbon sources on their growth and biological activity were investigated. The received results
showed that, in Winogradsky I, II media, the optimum temperature for growth and biological activity of
ammonium oxydation and nitrite oxydation was 28 - 30°C. The optimum pH of both group of bacteria was
7,5 - 8; Especially, these bacterial strains grew well in the media content of inorganic carbon NaHCO,.

Keywords: Ammonium, nitrite, nitrate, nitrification, nitrifying bacteria
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