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THU NGHIEM DIEU KIEN ANH HUONG DEN SINH TRUONG
CUA DONG VI KHUAN PHAN GIAI NITO PHAN LAP TU MOT SO
MAU NUOC TAI TRUONG PAI HOC NONG LAM — PH THAI NGUYEN

Pham Thi M§", Hoang Thi Mai, Vi Pai LAm, Duong Manh Cudng

TOM TAT

Truong Dai hoc Nong Lam — DH Thdai Nguyén

Du thira nito trong nudc thai 1a mot trong nhirng nguyén nhén 16n gdy nén nhiing tac hai tiéu cyc dén
moi truong, de doa sy phat trién bén ving va tinh da dang ctia quan xa sinh vat nudc. Viée loai bo
nito trong nude thai c6 thé duge thyc hién nhé sw két hop cia hai qua trinh dién ra ké tlep nhau, gom
nitrat hoa va phan nitrat hoa. Nitrat hoa 1a sy chuyén héa cac hop chét cua nito, cha yéu & dang mubi
amoni thanh cic mudi nitrat, qua trinh chuyén héa nitrat thanh nito tu do dugc goi 1a phan nitrat hoa.
Muc tiéu cua thi nghiém la nhém phan lap cac dong vi khuén c6 dic tinh nitrat héa tai mot s§ khu
vuc ¢6 biéu hién 6 nhiém tai Truong Pai hoc Nong Lam - DH Thai Nguyén bz"mg viéc st dung moi
tredng Winogradsky. Hai dong vi khudn c6 ddc tinh nitrit hoa va hai dong c6 dic tinh nitrat hoa da
duoc phan lap. Cac dong vi khuén thé hién kha ning sinh truong t6t & pH 8 va nhiét d6 30°C. Dic
diém hinh thai, diic tinh sinh hoa ciia cac dong vi khudn cho thiy cac dong vi khuén c6 khd ning
thudc chi Nitrobacter va Nitrosomonas. Can thuc hién céc thi nghiém bd sung dé dinh danh loai va

xay dyng cac quy trinh phyc hdi sinh hoc nhém loai bo t6i wu lugng nito trong nude thai.
Twr khéa: Nitrat hoa, Winogradsky, Phuc hoi sinh hoc, Nitrobacter, Nitrosomonas

DAT VAN BE

O nhiém moi truong 14 van dé dang lo ddi véi
cic qudc gia trén thé gisi, ddc biét 1a cac
nudce dang phat trién, trong d6 c6 Viét Nam.
Tinh trang 6 nhidém dat, nuéc, khong khi dang
trg thanh thach thirc mang tinh toan cau. O
nhiém méi trudng nudc giy anh hudng lon
dén hoat dong sinh hoat va san xuét cia nguoi
dan hién nay. Mot trong nhitng nguyén nhan
dan dén 6 nhiém ngudén nudc 1a ham luong
nito qua cao dan dén du thira dinh dudng gay
tac dong tiéu cuc dén hé sinh thai nuée, co
thé din dén hién tuong tao nd hoa, gy chét
hang loat quan thé thuty sinh vat [3].

Dé giai quyét van d& trén, viéc nghién ciru
ng dung vi sinh vat nham xu 1y nudc bi 6
nhiém dang ngay cang phd bién. Khac vdi cac
phuong phap vat 1y, hoa hoc,... viéc su dung
vi sinh vat giip tang cuong kha nang phuc
hoi, tur 1am sach méi truong, ¢6 tinh 6n dinh
cao va than thién véi moi truong.

Trong ty nhién, vi sinh vat loai bo ham lugng
Nito du thira trong nudc bang cach chuyén hoa

" Tel: 0988335869, Email: Phammy249@mail.com

nito dang hitu co va vd co thanh dang khi N
thoat ra ngoai mdi truong. Qua trinh nay dién ra
chit yéu nho cac qua trinh amon hoéa, nitrat hoa
va phan nitrat hdéa. Trong d6, qua trinh nitrat
hoa 1a mot mét xich quan trong trong chu trinh
nito ty nhién nho su chuyén hoa cac mudi
amoni thanh cac mudi nitrat 1a dang ma cac
thyc vat thity sinh c6 thé hip thy. Qué trinh nay
duogc thuc hién bdi cac dong vi khuan nhu
Nitrobacter, Nitrosomonas... [3]

Cac dong vi khuén nitrat hoa gdm nhiéu loai
voi cac ddc tinh sinh truong khac nhau. Ddng
thoi, day 1a nhom vi khudn hiéu khi bat budc,
sinh trudng cham va rat nhay cam voi mot )
chat gay doc va su thay d6i cua nhiét do, pH.
Do d6, viéc t6i wu nhitng diéu kién dé ting sb
luong cia vi khuan 13 yéu t6 can thiét gitp
ddy nhanh qua trinh chuyén hoa nito trong
nudc gitp cho qua trinh xtr Iy nudc 6 nhiém
hiéu qua hon.

Truong Pai hoc Nong Lam - DH Thai
Nguyén c¢6 dién tich khoang 108 ha, la dia
diém hoc tdp va sinh hoat cta trén 14.000
sinh vién cac truong trong khéi Dai hoc Thai
Nguyén. Cac hoat dong sinh hoat va lam viéc
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trong truong thuong xuyén gy phat sinh mot
luong nudc thai 16n. Mot phan chét thai
khong dugc xur ly da giy 6 nhiém nguodn
nude, ao xung quanh trudong lam gidm kha
ning sinh truéng va phat trién cia cac sinh
vat trong nudc. Do do, viéc phan 1ap cac dong
vi khuan phan giai nito dong vai trd quan
trong, gitp thiét 1ap cic quy trinh phuc hoi
sinh hoc nhdm lam giam ndng d¢ nito trong
nudce théi, bao v€ modi trudng canh quan trong
nha trudng va gop phan giam thiéu nhitng anh
hudng tiéu cuc dén céac khu vuc 1an can.

Vit liéu va phwong phap nghién ctru

Vit liéu nghién ciru

Mau nuéc ldy tir cac ngudn nudc thai va cac
ngudn nudc gém ao, hd, subi trong khu vuc
Truong Pai hoc Nong Lam - DH Thai
Nguyén. Quy trinh ldy mau dam bao vé tring,
mau duge lay bang chai va dua truc tiép vé
phong thi nghiém dé xur 1y va giam thiéu anh
huong boi diéu kién bén ngoai dén hoat dong
cua hé vi sinh vat.

Phwong phdp nghién ciru

- Phwong phdp phin ldp va tuyén chon vi
khudn

Céc dong vi khuan nitrit hoa va nitrat hoa
dugc phan 14p dua trén moi truong dac hiéu 1a
Winogradsky I va Winogradsky II. Thudc thir
Griess dugc su dung nham kiém tra su c6 mat
ctia mudi nitrat, tir d6 gitp xac dinh sy c6 mat
clia cac dong vi khuan phan giai nito [4], [5].
- Phuong phap nghién ciru anh huong cua pH
va nhiét do

Dung dich nuéi cdy vi khuén sau khi di phéan
lap dugc pha lodng va nudi cdy & cac dai pH
va nhiét d6 khac nhau. Mat d¢ vi khuén duogc
xac dinh nho may do OD (budc séng 620 nm)
sau cac khoang thoi gian 24 gio, 48 gio, 72
gio, 96 gio va 120 gio [1].

Két qua va théo luan

Phan Idp vi khuén nitrat héa

Tir cAc mau nude thai duge thu thap, 4 dong
vi sinh vét dd duoc phan lap, trong do co6 2
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dong c6 kha ning phat trién dugc trén moi
truong Winogradsky I va 2 dong cé kha nang
phat trién trén méi truong Winogradsky II.
Céc dong vi khuan tiép tuc dugc nghién ctru
xac dinh kha niang phan gidi nito va cac diéu
kién sinh trudng khac.

Hinh 1. Cdc dong vi khudn dwoc phén ldp trén
moi truong Winogradsky
- Tuyén chon dong c6 hoat tinh oxy héa amon
thanh nitrit
Céc dong vi khuan phan 1ap trén méi truong
Winogradsky I duoc ky hiéu 1a Al, A2. Tién
hanh thu kha nang nitrit hda ctua timg dong
bang phwong phap thir nhanh véi thude thir
Griess. Khi moc trén mo6i  truong
Winogradsky I, khudn lac cia dong nao cho
phan tmg dwong tinh véi thude thir Griess thé
hién kha ning oxy hoéa amon dé tao thanh
nitrit [2].
Két qua thu dwoc cho thdy trong 2 dong phéan
lap dugc trén moi truong Winogradsky I,
thudc thtr thé hién mau o rét voi dong A2,
dong Al phan tmg yéu véi thude thir Griess
mac du sinh trudéng dugc trén moi truong chon
loc Winogradsky 1. Mau nudc cit duoc dugc
str dung lam d6i chimg trong thi nghiém.
|

Hinh 2. Thir nghiém thudc thir Griess nham déanh
gid khd ndng nitrit héa ciia cdc dong vi khudn
(bén phai) va so sanh voi madu nude cat (bén trdi)



Pham Thi My va Dtg

Tap chi KHOA HOC & CONG NGHE

164(04): 165 - 169

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

Céc dong vi khuan phan lap trén méi truong
Winogradsky II duogc ki hiéu 1la B1, B2.
Tién hanh thir kha ning nitrat héa cia ting
dong bang phuong phap thir nhanh véi
thudc thir Griess.

Két qua cho thay ca 2 dong vi khuén phén 1ap
trén moi truong Winogradsky IT déu c6 phan
tmg duong tinh vé6i thudc thir Griess, tuy
nhién mau thude thir thé hién & dong B2 nhat
hon 13 rét so véi dong Bl. Piéu nay cho
thiydong B2 nay c6 kha ning oxy hoéa nitrit
thanh nitrat cao hon. Mau nuéc cit ciing duoc
sir dung 1am ddi chimg trong thi nghiém.

Hinh 3. Thir nghiém thudc thir Griess nham déanh
gid kha ndng nitrat héa cia cdc dong vi khudn
(bén phdi) va so sanh véi mau nude cdt (bén trai)
Tir cac két qua trén, hai dong vi khudn A2 va
B2 dugce lua chon dé nghién clru cac diéu kién

sinh truéng trong cac thi nghiém tiép theo.
Anh huéng cia pH dén sinh truwéng cia
cac dong vi khuén nitrat hoa

pH ciia méi trudng anh huodng tryc tiép dén
su phat trién ctia vi khuan nitrat hoa. pH moi
truong qua cao dan dén viéc tao mot lwong
NH; trong moi truong va lam trc ché sy phat
trién cia vi khuin oxy hoa amon va nitrit.
Dong thoi, pH qua thap din dén viéc wc ché
su phét trién cuia vi khuan nitrat hoa.

Két qua nghién ctru & bang 1 cho thdy dong
A2 phat trién t6t nhat & khoang pH 8, gia tri
OD ¢ budc song 620 nm dat cuc dai 0,37 sau
72 gid nudi cdy. Sy phat trién cua A2 bi giam
15 rét khi pH thay d6i. O pH 6, pH 7, pH 9,
gia tri OD & budc séng 620 nm cuc dai dao
dong trong khoang 0,25 dén 0,27 sau 96 gid
nudi cdy chimg t6 kha ning sinh truéng cua
vi khuan dién ra chdm hon so véi & pH 8.
Tuong tu dong A2, & pH 8 sy phat trién cia
B2 dat gia tri cao nhat. Gia trj OD ¢ budc
song 620 nm do dugc 1a 0,36 sau 72h nudi
cay. Khi ting pH 1én 9 hay giam xubng dudi
8 thi gia tri OD ¢ budc song 620 nm giam, dat
cuc dai trong khoang 0,22 dén 0,30 sau 72
dén 96 gio nudi cdy. Do do, pH 8 1a phu hop
cho sy phat trién cua ca hai dong vi khuan
trong thi nghiém (bang 2).

Anh huwéng cia nhiét dong dén sy sinh
truong ciia cac dong vi khuin nitrat héa
Nhiét d6 1a yéu t6 anh huong rd rét dén kha
ning hoat dong cua vi sinh vat. Anh huéng
cta nhiét do dén su phat trién cua dong A2
dugc thé hién trong bang 3.

Bang 1. Anh hirong ciia pH dén si phat trién ciia dong A2

Thoi gian (h) 0 24 48 72 96 120
pH=6 0,05 0,08 0,14 0,18 0,25 0,22
Ar A H=7 0,05 0,09 0,17 0,29 0,27 0,24
Mat 4@ (ODex0wm) gH:S 0,05 0,07 0,29 0,37 0,33 0,32
pH=9 0,05 0,08 0,15 0,26 0,24 0,20

Bang 2. Anh hirong ciia pH dén su phat trién ciia dong B2
Théi gian (h) 0 24 48 72 9% 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¢ (ODsz0um) pH=8 0,05 0,08 0,25 0,36 0,34 0,32
pH=9 0,05 0,08 0,15 0,26 0,24 0,20
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Bang 3. Anh hirong ciia nhiét dj méi triong nudi cdy dén dong A2

Théi gian (h) 0 24 48 72 9 120
20°C 0,05 0.12 0.19 0.18 0.16 0.14
Mit 46 (0D 30°C 0,05 0.24 037 035 027 0.24
Atdo (ODeonm) 0 0,05 0.16 0,20 0,18 0.17 0,15
50°C 0,05 0,10 0,14 0.12 0,105 0,11
Bang 4. Anh hirong cia nhiét dp méi trieong dén nudi cdy dong B2
Théi gian (h) 0 24 48 72 96 120
20°C 0,05 0,08 0,12 0,20 0,18 0,15
Mat 3 (ODezonn)  30°C 0,05 0.15 0.30 038 037 033
40°C 0.05 0.12 027 034 033 031
50°C 0.05 0.07 0.10 0.15 0.14 0.13

Dong A2 phat trién tot nhat & nhiét d6 khoang
30°C, gia tri OD & budc song 620 nm dat cuc
dai 0,37 sau 48 gio nudi cdy. Su phat trién
clia A2 bi giam rd rét khi nhiét d¢ thay dbi. O
20°C, 40°C va 50°C, dong A2 phat trién cham
va gia tri OD ¢ bude song 620 nm cyc dai lan
luot 14 0,19; 0,20 va 0,14 sau 48 gio nudi ciy.
O khoang nhiét d6 50°C dong A2 phat trién
kém nhét.

Két qua anh huong ctua nhiét do dén su phat
trién ciia dong vi khuin B2 dugc thé hién
trong bang 4.

Dong B2 phat trién cham hon so v6i dong A2
va phat trién tot nhat ¢ 30°C. Gia tri OD &
bude song 620nm cuc dai sau 72 gio nudi ciy
1a 0,38. O 40°C, gia tri OD ¢ budc séng 620
nm cyuc dai giam xudng so véi & 30°C, dat
0,34. Khi nhiét d¢ tang 1én 50°C hay giam
xuéng 20°C sy phat trién cia B2 giam di ro
rét va gia tri OD ¢ budc song 620nm cao nhat
dat 0,20 va 0,15. Két qua thi nghiém phu hop
v6i cac cong trinh nghién ciru khac vé hoat
déng ctia vi khuén nitrat hoa cua cac tac gia
Tran Lién Ha va cs. (2007) [1] hay Hoang Thi
Yén va cs. (2008) [2] nhim xac dinh cac diéu
kién sinh trudong cua chung vi khuin phan
giai nito.

KET LUAN

Bén dong vi khuan phéan giai nito da duoc
phan lap, trong d6 c6 2 dong nitrit hoa (Al,
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A2) va 2 dong nitrat héa (B1; B2). Piéu kién
t6i wru cho sy sinh truéng va phat trién dong
nitrat hoa A2 va B2 1a pH = 8, nhiét d6 la
30°C. Pac diém hinh thai, dic tinh sinh héa
va diéu kién sinh truong cua cac dong twong
tu nhu vi khuan thudc cac chi Nitrosomonas
va Nitrobacter 1a cac chi vi khuén nitrat hoa
dién hinh. Viéc phén lap va xac dinh cac diéu
kién hoat dong tdi wu cua cac dong vi khuan
phén gidi nito 1a co s¢ xdy dung quy trinh
phuc hdi sinh hoc trong viéc xir 1y nito trong
nudc thai.
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SUMMARY

TESTING CONDITIONS FOR THE GROWTH OF NITRIFYING

BACTERIA ISOLATED AT UNIVERSITY OF AGRICULTURE AND FORESTRY -
THAINGUYEN UNIVERSITY

Pham Thi My", Hoang Thi Mai, Vi Dai Lam, Duong Manh Cuong
University of Agriculture and Forestry — TNU

The nitrogen redundancy in wastewater is one of reasons 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 —
nitrification and denitrification. Nitrification is the transformation of nitrogen compound to nitrite,
the process converting nitrite to nitrogen is called denitrification. The aim of this research was to
isolate some microorganism strains with nitrification ability in some pollutant areas at University
of Agriculture and Forestry - Thai Nguyen University using Winogradsky medium. Four bacteria
strains showing nitrification ability were isolated. Optimal pH and temperature for growth of those
strains were 8 and 30°C, respectively. Morphology and biochemical activities shown that selected
strains might belong to genera Nitrosomonas and Nitrobacter. More researches need to be carried
out to identify species taxonomy and establish the bioremediation process for removing nitrogen in
wastewater.

Keywords: Nitrification bacteria, Winogradsky, Bioremediation, Nitrobacter, Nitrosomonas
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