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TOM TAT

Trirdmg Dai hoe Nong Lim — DH Thér Nguyén

Du thira nito trong nuée thai 13 mot treng nhitng nguyén nhin 1én gay nén nhimg téc hai tiéu cuc dén
md1 trudmg, de doa sy phat trién bén viing vi tinh da dang cia quan x3 sinh vit mrge. Viée loai bo
nito trong nude thit o6 thé duge thye hién nher sy két hop clia hai qud trinh diénra ké nep nhau, gom
nitrat héa va phan nitrat hoa Nitrat hoa 12 sy chuyén héa cic hop chét cia nito, chi yéu & dang mubi
ameni thanh cac muoi nitrat, qua trinh chuyén hoa mitrat thanh nito tiy do duwgc got 14 phén nitrat héa.
Muc tiéu clha thi nghiém & nhdm phan I3p cic dong vi khun c6 dic tinh nitrat héa tai mot sé khu
vize ¢6 biéu hidn 6 nhidm tai Tratmg Dai hoe Nong Lam - BH Thai Nguyén bing viée st dang méi
trudmg Winogradsky. Hai ddng vi khudn cé dic tinh nitrit héa va hai dong ¢d dic tinh nitrat hoa di
dugc phan l3p. Cic dong vi khudn thé hién kha nang sinh trudng &t & pH 8 va nhigt dg 20 °C. Bic
diém hink thés, déc inh sinh héa cua céc dong vi khudn cho thiy céc dong vi khudn ¢6 kha ning
thue chi Nitrobacter va Nitrosomonas Ciin thyc hién cic thi nghiém bd sung & dinh danh lodi va

xdy dung cdc quy trinh phyuc hdi sinh hge nhiim loai bd th wu lugng nito trong mrdic thin,
Tir khoa: Nitrat hda, Winogradsky, Phuc héisink hoc, Nitrobacter, Nitrosomonas

DAT VAN DE

6 nhidm méi trudmg 13 vin d& ding lo 461 véi
cic qubc gia trén thé gidi, dic biet 1a cdc
nude dang phat trién, trong dé c6 Viét Nam.
Tinh trang & nhidm dit, nude, khéng khi dang
tré thanh théch thic mang tinh toan ciu. O
nhiém méi trudng nudc giy anh hudng lén
dén hoat ddng sinh hoat va san xudt ctia ngudi
din hién nay. Mot trong nhimg nguyén nhin
din dén 6 nhiém ngudn nuéc 1a ham luong
nito qua cao din dén du thira dinh dudng gy
tac ddng tiéu cuc dén hé sinh théi nude, co
thé din dén hién tudmg tio nd boa, gdy chét
hang loat quin thé thity sinh vt [31.

Dé gidi quydt vin dé trén, viéc nghién clu
{mg dung vi sinh vit nhim xir 1y nude bj 6
nhiém dang ngay cang phé bién, Khic véi cic
phuong phap vat ly, héa hoc,... viéc sir dung
vi sinh vit gidp ting cudmg khd ning phuc
héi, ty 1am sach mdi trudng, cé tinh &n dinh
cao va thin thién véi méi tnidong.

Trong tr nhién, vi sinh vit loal bd him hegng
Nito dur thira trong nude bing cach chuyén héa
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nito dang hifu co va vé6 co thanh dang khi N,
thodt ra ngodi méi treong. Qua trinh nay diénra
chi yéu nhd céc qua trinh amon héa, nitrat héa
va phin nitrat héa. Trong d9, qué trnh nitrat
héa 1a mét mét xich quan frong trong chu mnh
pito tw nhién nhd su‘ chuyén héa cic muéi
amoni thanh ¢dc mufi nitrat 13 dang ma cdc
thre vt thidy sinb ¢6 thé hp thu Qud winh nay
dugc thuc hién bdi cic dong vi khudn nhu
Nitrobacter, Nitrosomonas. .. [3]

Cée dong vi khuén nitrat héa gm nhiéu lodi
v&i céc déc tinh sinh tnmng Kkhéc nhau. Ddng
thi, diy 1 nhém vi khudn hidu Khi bat buoc
sinh trudgng chim va it nhay cam vdi mét sb
chit gy doc va su thay déi cita nhitt dg, pH.
Do 46, viée 161 1 nhing dleu klen dé tang 50
lucmg cia vi khudn 13 ycu t6 cAn thiét gilp
dhy nhanh qué trinh chuyén héa nito trong
e giap che qua teinh xir Iy nude & nhidm
hiéu qua hon.

Trudng Pai hoc Néng Lim  DH Théi
Nguyén ¢d didn tich khoang 108 ha, 13 dia
¢im hoc tip va sinh hoat ctia trén 14.000
sinh vién cdc trudng trong khéi Dai hoc Théi
Nguyén. Céc hoat dgng sinh hoat va lam vigc
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irong trudng thubng xuyén gay phét sinh mét
luong nuoc thar 16n. Mot phan chat thal
khong duge xir ly da gy & 6 nhiém nguon
nuéce, ao xung quanh trudmg lam gidm kha
niing sinh truong va phit trén cia cac sinh
vt trong nudc. Do d6, viée phén lap cic dong
vi khudn phan gidi nito dong vai trd quan
trong, gitip thiét ldp cac quy trinh phuc hdi
sinh hoc nhim lam giam nong 44 nito trong
nude thai, bdo v& méi trudng canh quan trong
nha truong va gop phan giam thiéu nhimg anh
hudmg tiéu cuc dén cac khu vire 1an can.

Vit ligu va phwong phap nghién ciiu

Vat liéu nghién citu

Mau nuge lay tir céc nguon nucyc thai va céc
ngudn nudc gdm ao, ho, sudi trong khu vire
Truong Dai hoc Néng Lam DPH Thai
Nguyén. Quy trinh Iy mu dam bao v& tn‘mg
miu dugc ldy bing chai va dua truc tlep vé
phong thi nghlem dé xur Iy va gmm thiéu anh
huémg bai diéu kién bén ngodi dén hoat dong
cua hé vi sinh vat.

Phuong phdp nghién céiu

- Phwong phdp phan lap va tuyén chon vi
Khudn

Céc dong vi khudn nitrit héa va nitrat héa
duge phén lap dua trén méi truong dac hiéu 1a
Winogradsky 1 va Winogradsky 1L Thude thir
Griess duge sir dung nhim kiém tra sir cG mat
ctia mudi nitrat, tir dé gitip xac dinh swr c6 mat
clia cic dong vi khudn phan giai nito [4], [5).
- Phuong phdp nghién ciou anh hiong cia pH
va nhiét dg

Dung dich nudi cy vi khuén sau khi d4 phan
ldp dugc pha loang va nudi c:?'\y & cac da1 pH
va nhiét d9 khac nhau. Mat d6 vi khudn duoe
xdc dinh nho may do OD (bude séng 620 nm)
sau cdc khodng thoi gian 24 gio, 48 gio, 72
git, 96 gio va 120 gio [1].

Két qua va thio luin

Phin Igp vi khuén nitrat héa

Tir cic mu nude thai duge thu thip, 4 dong
vi sinh vét da dugc phan lap, trong dé c6 2
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dong ¢6 kha ning phit trién duoc trén msi ;
trudng Winogradsky 1 va 2 dong c6 kha ning
phat trién trén méi truong Winogradsky I,
Céc dong vi khuén tiép tuc duge nghién e
xac dinh kha ning phén gidi nito va cdc didy
kién sinh truong khéc.

Hinh 1. Cdc dong vi khudn duge phin ldp trén
mai truong Winogradsky

- Tuyén chon dong c6 hoat tinh oxy héa amon
thanh nitrit

Céc dong vi khudn phén 13p trén méi trudmg
Winogradsky I dugc ky hiéu [a A1, A2. Tién
hanh thir kha ning nitrit héa cua timg dong
bing phuong phép thir nhanh véi thude thir
Griess. Khi moc trén méi truong
Winogradsky 1, khudn lac ciia déng nio cho
phén mg duong tinh véi thudc thir Griess thé
hién khi ning oxy héa amon dé tao thinh
nitrit [2].
Két qua thu dugce cho thdy trong 2 dong phin
13p dwge trén mdi trudng Winogradsky I
thudc thir thé hién mau rd rét voi dong A2,
dong Al phan img yéu véi thubc thir Griess
mic di sinh truéng duge trén moi trudng chon
loc Winogradsky L. Miu nuéc cit duge duge
sir dung 1am ddi chimg trong thi nghi¢m.

Hinh 2. Thir nghiém thuéc thir Griess nham dénh
gid kha nang nitrit héa cia cde dong vi Khudn
(bén phi) va so sdnh véi md niece cat (bén trii)
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- Tuyén chon ddng cd hoat tinh oxy héa nitrit
thanh nitrat

Céc déng vi khudn phan 14p trén méi trudmg
Wmogradsky II duoe ki hiéu 13 Bl, B2.
Tién hanh thir kha nang nitrat héa cia tirng
dong bang phuong phap thir nhanh véi
thudc thir Griess.

Két qua cho thdy ci 2 dong vi khuin phan lap
én moi frudmg Wmogradsky I1 ddu c6 phan
fmg duong tinh véi thudc tha Griess, tuy
nhién mau thudc thir thé hign & dong B2 nhat
hon 15 18t so v6i dong BI. Didu nay cho
thaydong B2 nay c6 khi ning oxy hda nitrit
thanh nitrat cao hon. Mau nudc ¢t ciing dwoe
sit dyng 1am déi chimg trong thi nghigm.

Hinb 3. Thu nghiém thudc thiv Griess nhdm dinh
gid khd néng nitrat héa cia cdc dong vi kkudn
(Bén phai) va 5o sénk véi méu nude cdt (bén trai)
Tir céc két qua tén, hai dong vi khudn A2 va
B2 ducre lya chon dé nghign ciru cac didu kién

sinh truéng trong cac thi nghiém tiép theo.
Anh hwémg cha pH dén sinh trudng cia
cde dong vi khudin nitrat héa

pH ciia mdi trudmg dnh hudmg trye tidp dén
sur phat tridn cia vi khudn nitrat héa. pH mdi
trrdng qud cao din dén vide tao mdt lugng
NH, trong mdi truung vi lam frc ché s phat
trién coa vi khufn oxy héa amon va nitrit.
Dcng ther, pH qua thip din dén vige tc ché
su pht trién etia vi khuin nitrat héa.

Két qua nghién ciru & bang 1 cho thdy dong
A2 phit trién tét nhét & khosng pH 8, gia tri
OD & budc sdng 620 nm dat cuc dai 0,37 sau
72 g1y nuéi cdy. Sw phét trién cia A2 b gidm
3 rét khi pH thay déi. 3 pH 6, pH 7, pH 9,
gid tri OD & budc séng 620 nm cuc dai dao
ding trong khodng 0,25 dén 0,27 sau 96 gid
nudt cay chimg té kha ning sinh trudng cia
vi khudn di&n ra chdm hon so véi & pH 8.

Tuong tr déng A2, & pH 8 su phat trién ciia
B2 dat gid tri cao nhét. Gié tri OD & bude
song 620 nm do duge 13 0,36 sau 72h nudi
cdy. Khi ting pH 1én 9 hay giam xubng dudi
8 thi gi4 tri OD ¢ budc séng 620 nm gidm, dat
cic dai trong khoang 6,22 dén 0,30 sau 72
dén 96 gi& nudi cdy. Do d6, pH 8 1a phit hop
cho sy phat trién ctia c4 hai dong vi khufn
trong thi nghiém (bang 2).

Anh huéng cia nhidt dfng dén sy sinh
truéng cia cic dong vi khuin nitrat héa
Nhit d6 12 yéu t6 anh hudng 16 rét dén kha
ning hoat dong cia vi sinh vit. Anh huéng
cua nhigt d6 dén s phat rién cua dong A2
dugc thé hién trong bang 3.

Bang 1. Anh hucng cia pH dén sw phdl trién cia déng A2

Thi gian (h) 0 24 48 7 96 120
pH=6 0,05 0,08 0,14 0,18 0,25 0,22
=" 0,27 4
weaoba BT 200 oh e om o
pH=9 6,05 0,08 0,15 026 0,24 0,20
BaNg 2. Ank huong ciia pH dén sw phat trién cia dong B2
Théi gian (b) [ 24 48 72 96 120
pH=6 0,05 0,09 0,13 0,18 0,22 0,18
pH=7 0,05 0,09 0,17 0,30 0,28 0,23
M3t d§ (ODguom)  pyg 0,05 0,08 0,25 0,36 0,34 032
pH=9 0,05 0,08 0,15 0,26 0,24 0,20
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Bing 3. Anh huong ciia nhiét d6 mi truong nudi cdy dén dong A2

Théi gian (h) [] 24 48 72 96 120
20°C 0,05 0,12 0,19 0,18 0,16 0,14
4t 6 (O 30°C 0,05 0,24 0,37 0,35 0,27 0,24
M4 g (ODgamn) 0 0,08 0,16 0,20 0,18 0,17 0,15
50°C 0,08 0,10 0,14 012 0105 ou
Bang 4. Anh hwing cua nhiét 36 mot mnmg dén nusi cay dong B2
Thei gian (h) 0 24 a8 72 96 120
20C 0,05 0,08 0,12 0,20 0,18 0,15
Mit 0§ (ODeuem)  30°C 0,05 0,15 0.30 0,38 0,37 0,33
40°C 0,05 0,12 027 0,34 0,33 0,31
50°C 0,05 0,07 010 015 0,14 013

Dang A2 phat trén tét nhit & nhiét ¢6 khoing
30°C, gia tri OD & butc song 620 nm dat cyc
dai 0,37 sau 48 gié nudi cly. Sw phat trién
cua A2 b giam 1o rét khi nhuét dé thay i O
20°C, 40°C va 50°C, dong A2 phat trién chim
v gid tri OD & budc séng 620 nm cue dai lin
rgt 13 0,19; 0,20 va 0,14 sau 48 gidy nudi cay
o] khoing nhigt 4§ 50°C déng A2 phat trién
kém nhét.

Két qui anh huémg cia nhiét do dén sy phat
trién cla dong w1 khwdn B2 dwoc thé hién
trong bang 4.

Dong B2 phét trién cham hom so véi dong A2
va phét trién 5t nhit & 30°C. Gia tri OD &
budc séng 620nm cyre dai sau 72 gity nudi cdy
14 0,38. § 40°C, gié tri OD O budc séng 620
nm cyc dai gidm xudng so vé1 & 30°C, dat
0,34, Xhi nhigt 49 tang 1én 50°C hay giam
xubng 20°C sy phat trién cia B2 giam di 1o
rét va gia tri OD & budc séng 620nm cao nhir
dat 0,20 va 0,15. Két qué thi nghigm phit hep
véi cic céng trinh nghién ctru khic vé hoat
déng clia vi khudn nitrat hoa cua che tic gia
Trdn Lién Ha va ¢s. (2007) [1] hay Hoang Thi
Yén va cs. (2008) [2] nhiim xdc dinh cic didu
kién sinh trudng cia ching vi khudn phin
giai nito.

KET LUAN

Bén dong vi khuAn phin gidi nite d3 duge
phén 1dp, rong dé ¢d 2 dong nitrit héa (Al,
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A2) va 2 dong unitrat hoa {B1; B2), b kz;n
t6i wu cho sy sinh truémg va phat trién dong
nitrat héa A2 va B2 12 pH = 8, nhidt do 1i
30°C. Dic diém hinh thai, dic tinh sinh héa
va didu ki¢n sinh mréng cia che ddng tuomg
1 nhwr vi khudn thue cic chi Nitrosomonas
va Nitrobacter 1 cic chi vi khudn nitrat héa
dién hinh.Viée phan 1ap va xac dinh céc didn
kién hoat déng t6i wu cya cac dong vi Khun
phdn gidi nito 13 co s& xdy dung quy trich
phuc hdi sinh hoc trong vide xi ly nito trong
nude thai.
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SUMMARY

TESTING CONDITIONS FOR THE GROWTH OF NITRIFYING

BACTERIA ISOLATED AT UNIVERSITY OF AGRICULTURE AND FORESTRY —
THAI NGUYEN UNIVERSITY

Pham Thi My’, Hoang Thi Mai, Vi Dai Lam, Dueng Manh Cuong
University of Agricutture and Forestry - TNU

The nitrogen redundancy in wastewater 15 onc of rcasons causing harmful effects to water
environment, threating the sustainable development and diversity of aquatic communities. The
clean-up of nitrogen in wastewater occurs in nature by the combination of two processes —
murification and denitrification. Nitrification is the wransformation of nitrogen compound to nitrite,
the process converting nitrite to nitrogen is called denitrification. The aim of this research was to
isalate some microorganism strains with nitrification ability in some pollutant arcas at University

3 of Agriculture and Forestry - Thai Nguyen University using Winogradsky medium, Four bacleria
strains showing nitrification ability were isolated. Opumal pll and temperature for growth of thosc
strains were 8 and 30°C, respectively. Morpliology and biochemical activities shown that selected
strains might belong to genera Mitrosomonas and Nifrobacter. More researches need to be carred
out to identify species taxonomy and cstablish the. bioremediation process for removing nitrogen in

\ wastewates.
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