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Tdm tit: Nghidn ciru phSt triin vS ISm giSu eSc vi khuan Anammox tU bun ky khi 
bi UASB trong hp thing xCr nude thai nudi Ign a TP Hd Chi Minh da duge tht/e hidn 
thSnh edng. Kit qui thu duge sau 9 thSng van hanh lidn tt/e cho thay bleu qua khCr 
N-NH, tSng din tU 0 din 81,5%, khCr N-NO2 tSng din tU 0 din 85,6% va mpt lugng 
nho nitrat dugc sinh ra (1,0-1,5 mg/l), diiu nSy chimg to ed xay ra phan img vdl su 
tham gia eda cae vl khuan Anammox. Sinh khdi da ISm giSu dugc phSn tich bing 
ky thupt sinh hgc phSn td, bdi phan img PCR dac hieu khuich dai gen 16S rDNA 
va kit qua thu dugc cd dd tuang ddng cao vdi vi khuan K0LL2, KU2 vS Candidatus 
Broeadia anammoxidan. 

Summary: The preliminary enrichment of anammox (anaerobic ammonium 
oxidation) bacteria from sludge of UASB system treating swine wastewater in Ho 
Chi Minh city was successfully carried out. Data from 9 months of continuous 
enrichment showed the simultaneous consumption of ammonium and nitrite (0-81,5 
% and 0-85,6 % of influent concentration, respectively) and the production of small 
amount of nitrate (1,0-1,5 mg/L), which meant anammox reaction had occurred. 
Analysis of enriched biomass by PCR and 16S rDNA sequencing techniques 
confirmed the existence of anammox bacteria with the high similarity with KOLL2a 
and KU2 strains and Candidatus Broeadia anammoxidans bacteria, all of which are 
well known as microorganisms having anammox activity. 

TCr khda: anammox, nita amdn, bun ky khi, xdly nude thai chSn nudi Ign. 

1. GIOI THIEU 

Ngodi ehu trinh bie'n doi nito thdng thudng nitrit hda, nitrat hda, khd nitrat vd ed dinh nito 
cdn cd su chuyin doi ky khi trong qua trinh dxy hod niio amdn vdi su ed mdt eua mdt ehung vi 
sinh vdt tu dudng (anammox), trong dd nitrit dong vai tro chdi nhpn dipn Id (hinh 1). Qua trinh 
dxi hda ky khi nito amdn nay dupc md phdng bing phuong trinh hda hpe (1) (Van de Graaf vd 
CS., 1995, 1996; Strous vP es, 1997). 

Cdc hd thing xd ly nito truyen thd'ng ve eo ban dua tren sif ke't hpp 2 qua trinh nitrat hda 
(nitrification) vd khd nitrat (denitrification). 

Ndm 1995, qua trinh ehuyin hda nito mdi chua tdng dupc bi l l den trudc dd v l d ly 
thuylt vd thuc nghidm da dupe phdt hipn. Od Id phan dng dxy hda ky khi nitP amdn (Anaerobic 
Ammonium Oxidation - Anammox) trong dd nito amdn dugc dxi hda bdi nitrit Irong dilu kidn ky 
khi, khdng d n cung d p chit hOfu co, d l tao thdnh nito phdn Id (Slrouss vd es.,1995). 
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Hinh 1. Chu trinh chuyin hda nito 

Nhu da ndi d tren, phan dng anammox da dupc xdc nhdn IP su dxy hda nito amdn bdi 
nitrit, phan dng hda hpe dPn gian vdi f? le mol NH4*: NO2" = 1:1,32 nhu d phuong frinh dudi ddy: 

N H / + 1.32 NOj- + 0.066 HCO3- + 0.13 H* 
- 1.02N2 + 0.26N03+0.066CH20o5No,5 + 2.03H20 (1) 

Trong dd sif tao thanh lupng nhd nitrat Id nitrit dUpc gia thie't la d l sinh ra cac dUong 
lupng khd khi ddng hoa CO2. PhUPng trinh nay da dupe chdp nhpn rpng rdi nhu Id dpi dien eho 
phan img anammox khi tinh lodn, giai thieh,... 

rslMi 
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Hinh 2. Ca chi sinh hda quS trinh Anammox 
NR: enzyme khCr nitrit (sin pham gia thiit la NH2OH); HH: hydrazine hydrolase, enzyme xuc tSe 

tao hydrazyne ft/nito amon vS hydroxylamine; HZO: enzyme oxy hda hydrazine 

Odn nay da ed 3 ehi eda vi khuin anammox dupe phaf hien, gdm Broeadia, Kuenenia vd 
Scalindua. Ve mpt phan lopi, cac vi khuan anammox la nhdng fhPnh vien mdi tao thdnh phdn 
nhdnh sdu eda ngdnh Planetomycetes, bd Planctoyeetales (Schmid va es., 2005). 

Mpc du ve nguyen t ic, vi khuan anammox tdn tai frong mdi trudng fU nhidn vd cdc hd 
thd'ng xd ly nudc thai cd ndng dp nito amdn eao, nhung vide lam gidu, nudi d y r l t khd khdn do 
ehung sinh trudng chpm. 

Trong qua trinh tham gia de tdi "Nghidn eUu xCr ly sinh hge nita amdn ndng dp cao trong 
nude thai ehSn nudi Ign" va tham khao mpt sd tdi lieu, chdng tdi da quylt tdm vd t i ln hdnh 
nghien cdu nudi cay vd Idm gidu vi khuan anammox. 

Trong nghien cifu ndy ehdng tdi difa vdo phuong trinh phan dng (1) d l khao sdf khi ndng 
ton tai eda cdc vi khuan Anammox trong ele loai bun ky khi vd hi lu khi d cdc hd thdng xd ly 
nude thai cd ndng dp nito amon cao nhU bun kj khi d be UASB eda he thdng xd ly nude thai 
chdn nudi Ipn, bun ky khi d b l UASB cda he thing xd ly nUde ri rac, bun hilu khi d b l hilu khi 
cda he thing xit ly nude thai eh l biln thuy hai san. Td d c k i t qua khao sdf so bd t i ln hdnh 
nghidn edu Idm gidu vi khuan anammox td bdn ky khi cda he thdng xd ly nUdc thai nudi Ipn, d4 
dxy hod ky khi nito amdn cd ndng dp eao. 
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2. PHUONG PHAP NGHIEN cUu 

2.1 Mo hinh thi nghiem 

Thiet bj dung cho Ihi nghipm lam gidu vi khuan anammox d 2 giai doan vdi muc dieh vd 
thdi gian khdc nhau nhusau: 

Giai doan I: Giai doan thich nghi cda bun dupc thue hidn trong 150 ngdy, vdi luu lupng 10 
L/ngay, Irong mpt cpt hinh Iru D 200mm, H 800mm, dung tich cdng ldc 20 L. 

Giai doan II: Giai doan tich luy lam giPu nhdm vi khuan anammox, van hdnh trong thdi 
gian 120 ngay, vdi luu lupng 10 L/ngay, trong cot hinh tru cd dung tieh cdng tae 10 L (D 100mm 
va H 1000mm). 

2.2 Bun goc 

Bun gde dung d l nuoi d y vP Idm gidu d c vi khuan anammox Id bun ky khi dupe lay d b l 
UASB td tram xd ly nudc thai nudi Ipn Gd Sao, Qudn 12, thdnh phd Ho Chi Minh. Ope dilm cda 
bun cd mdu ndu den vd ch? sd bdn SVI 300-450 mL/L. 

2.3 Moi trudng lam giau 

Bang 1. Mdl trudng thich nghi vS tieh luy ISm gISu nhdm vl khuin anammox 

ThSnh phin mdi trudng 

(NHJjSO, 

NaNO^ 

KHCO3 

KH2PO4 

CaCl2.2H20 

MgS04#.7H20 

Vi lupng r (g/L): EDTA:5, FeS04:5 

Vi lupng II* (g/L); EDTA:5, ZnS04.7H20: 0.43, C0CI2.6H2O: 0.24, 
MnCl2.4H20: 0.99, CUSO4.5H2O: 0.25, NaMo04.2H20: 0.22, NiCl2.6H20: 
0.19, NaSeO4.10H2O; 0.21, H3BO4; 0.014 

Ning dp 

10-250 mg/L 

10-250 mg/L 

500 mg/L 

27m g/L 

0.180 g/L 

0.120 g/L 

1 mL/L 

1 mUL 

Ngudn: Van de Graaf va cs., 1996 

2.4 Phuong phdp phan tfch 

Phdn tich thdnh phan hda ly cdc 

eh? tidu trong nude trudc vd sau md hinh 

nhu: N-NH4, N-NO3, N-NO2, COD, DO, 

pH, TDS,...). Phdn tich ede eh? tidu lidn 

hdnh theo cae phuong phdp ehuin nPu 

trong 'Standard methods for the 

examination of water and wastewatei' 

bing may so mdu Thermo Speetronic 

Moder 4001/4,USA, mdy TOA, Model 

22, Japan vd mdy do pH (Model 2000 

VWR Scientifie, USA), tai phdng phdn 

tich Mdi trudng, Vidn Sinh hpc Nhidt ddi. 

S 
3-

Nuidcra 

Hinh 3. Sa d6 md hinh thi nghipm giai do^n II 
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2.5 Phuong phap phan tich xac djnh vi khuan 

Mau bun dupe lay sau 9 thdng tieh luy Idm gidu, bao quan lanh vd gdi sang Nhat Ban di 
phdn tieh dinh danh vi khuan anammox bang ky thudt sinh hpe phdn td. 

Mau dupc chiet xud't DNA, thifc hien phan img PCR (Polymerase Chain Reaction) dpc 
hieu khuech dai gen 16s rDNA, giai md trinh tu va so sdch vdi ngan hdng gen thd gidi BLAST 
NCBI. 

3. KET QUA vA THAO LUAN 

3.1 Qua trinh lam gidu bun Anammox 

Ke't qua thu dupc sau 270 ngdy van hanh vdi viec nap lien tuc mdi trudng cho bun 
Anammox vdi ndng dp N-NH^ vd N-NOj theo t? le 1:1 ldng dan ndng dp Id 10 de'n 250 mg/L, vPo 
mo hinh dupc trinh bPy d cdc do thi 1 va 2. Ke't qua eho tha'y trong giai doan ndy da ed xud't hien 
su lieu thu ddng thdi ea N-NH4 vd N-NO2 kem theo su tao thdnh mpt lupng nhd N-NO3. Hidu 
sudl loai N-NH4 tdng dan tdO de'n 81,5%, loai N-NO2 tang dan tdO de'n 85,6% vd lUpng N-N63 
tao ra td 1,0 - 5,5 mg/L, nhung de dat dupe hieu sudl loai t ing nito khoang 50% thi mdt thdi gian 
Id 150 -160 ngdy van hdnh vd cd xudt hien ede phan fd mau dd trong bun. Oieu dd chimg td 
phan img Anammox theo phuong trinh (1) dd xay ra trong he thing. 

Sau 150 ngdy ndng dp bun (MLSS) trong he thing giam td 5.500 mg/L cdn 3.200mg/L, 
do Id ket qua eua sif phdn huy ky khi sinh khdi vi khuan dj dudng trong dieu kidn khong eung 
cdp ngudn dinh dudng cacbon hiifu co. Kit qua ndy phu hpp vdi ndng dp COD dau ra giam dan 
theo do thi 3. Trong giai doan ndy bun chuyin Id mdu den sang mdu ndu. Sau 120 ngdy tilp 
theo ndng dp bdn giam td 3.200 mg/L xud'ng edn 1.120 mg/L va COD dau ra tie'p tue giam tdi 
gan 50% (dd thi 3) vd bun ehuyin Id mdu ndu sang mdu dd, trong thdi gian ndy da xult hien 
ddu hieu dpc trung cua vi khuan Anammox nhu (Schmidt, va es., 2003; van Dongen va es., 
2001) da nghien cifu vd cd ke't ludn la vi ion trung tdm cua ede phan Id bun ndy Id ion sit (Fe 11 
vd Fe 111), nen vi khuan Anammox cd mau dd dpc trung khi quan tu d mat dp ldn. Xult hidn mdu 
dd trong bdn hoat tinh la mpt eh? thi td't ve su hien dien eda vi khuan Anammox (hinh 4). 

Cdc kit qua nghien edu eho thdy sau 270 ngay nudi cdy, tich luy va Idm gidu trong mdi 
trudng td bun ky khi d b l UASB eda he thd'ng xd ly nude thai nudi Ipn, sinh khdi nhdm vi khuin 
Anammox dd xudt hien va phat triln. 

>.». 

Hinh 4. Si/thay doi mau sic cda sinh khdi vi khuan Anammox tmng quS trinh ISm gISu vdi mdl 
trudng (bang 1) theo thdi gian (kinh soi nil Leica dp phdng dai 1,6) 

(a) Biin ky khi a bi UASB ban diu, (b) Sinh khdi vi khuin Anamnmx sau 160 ngSy ISm gISu 
(c) Sinh khdi vi khuin Anammox sau 270 ngay ISm giau. 
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Dd thj 3. Si/glam COD tmng quS trinh ISm gISu 

3.2 Kit qui djnh danh nhom vi khua'n Anammox 

Dua trdn 2 cap mdi dpc hidu cda chdng vi khuin Anammox cac ddng dupc khudeh dpi d 
2 doan gen ridng bidt. Trong doan gen 16S rDNA vdi d P mdi (16S-5'II vd Ana-3') se khuich dpi 
doan gen 1040 bp n im d vj tri cdch ddu 5' cua 16S rDNA khoang 300 bp, edn cpp mdi (Ana 5' 
va 16S 3') khuich dpi doan gen 691 bp nim d vj tri d c h phdn sau 3' khoang 850 bp (hinh 4, 5). 
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* Nhan ban 16S rDNA bing phuong phpp PCR 

700bp 

500bp 
691bp 

1l<bp 

500b 

^040bp 

Hinh <. Su nhan ban phim sau 
Gen 16S rDNA (Ana-5va 16S-3) 
- M WObp 

1 Vach PCR phin sau 16S tONA 

Hinh 5. Su nhan ban phin (3Su 
Gen 16S rDNA (16S-5' II va Ana-3') 
- M: Ikbp 

1: Vach PCR phan dki 16S rDNA 

* Kdt qua giai ma gen va so sach dp tUong ddng vdi ede doan gen eda vi khuan Anammox trPn 
ngdn hdng du lieu gen eho thdy cac trinh tu thu dugc ed dp tuong ddng eao vdi ede chdng dupe 
lidt kd trong bang 2 vd 3 dudi ddy. 

Bang 2. So sSnh trinh tt/doan gen tuang ddng vdi vimg 5'16S rDNA (nCra diu khoing 300bp) 

TT 

1 

2 
3 
4 

Chung vi khuin cd dp tuang ding 

Anaerobic ammoium-oxidizing planetomycete 
K0LL2a 
Uncultured anoxic sludge bacterium KU 2 
Candidatus Kuenenia stuttgartiensis 
Candidatus Broeadia anammoxidans 

So Accession 

AJ250882 

AB054007 

0^ tuang ding 
(%) 
100 

100 
100 
95 

Bang 3. So sSnh trinh tudoan gen tuang ding vdi vung 5' 16S rDNA (phin sau khoing 850bp) 

TT 

1 

2 
3 
4 

Chdng vi khuin cd dp tuang ddng 

Anaerobic ammonium-oxidizing planetomycete 
K0LL2a 
Uncultured anoxic sludge bacterium KU2 
Candidatus Kuenenia Stuttgartiensis 
Uncultured anoxic sludge bacterium KU1 

So Accession 

AJ250882 

AB054007 

Dp tuang ding 
(%) 
100 

100 
99 
94 

San pham nhdn ban 16S rDNA bing 2 cpp mdi (16S-5'II vd Ana-3') vd (Ana 5' vd 16S 3') 
cda d c ddng Anammox 3, 5, 6, 8, 9 vd 10 cd dp tuong ddng Id 100% Anaerobic ammonium-
oxidizing planetomycete K0LL2a vS Uncultured anoxic sludge bacterium KU2 vd Candidatus 
Kuenenia Stuttgartiensis 99%, vdi cdp moi (16S-51I vd Ana-3') vd cd dp tuong ding Id 100% 
Anaembie ammonium-oxidizing planetomycete K0LL2a vS Uncultured anoxic sludge bacterium 
KU2 vS Candidatus Kuenenia Stuttgartiensis 100%, vdi cpp moi (Ana 5' va 16S 3'). Oilu dd 
chimg td cdc dong Anammox phdn lap td sinh khdi bun dupc lam gidu bdi nghiPn ctfu cd fh l Id 
cae chdng da dupe bidt trdn ngdn hdng du lidu gen eua fhd gidi. 
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4 KET LUAN 

1. Ket qua theo dpi sau 270 ngdy d hai giai doan thi nghiem lam gidu td bun ky khi cua hd 
thdng UASB xd ly nude thai nudi Ipn cho thay cd su hien dien cua phan img anammox, vdi N-
NH4 giam khoang 81,5% vd N-NO2 giam khoing 85,6% vd ddng Ihdi trong nude ddu ra cd xud't 
hipn N-NOj. 

2. Kdt qua phdn tich vi khuan bing ky thupt sinh hpc phan td da xde djnh sU hipn dien 
cua vi khuin anammox, tuong tu vdi d e vi khuan da biet tren the gidi. Day la nhdm vi khuin 
anammox 6ugc lim thay gan ddy, cd kha nang oxy hod N-NH4 trong dieu kien ky khi tu dudng, 
dupe dpi tPn Ho Chi Minh anammox reactor 

3. OPy IP nghien cdu dau lien d Viel Nam ve anammox, d budc phat hien, tieh luy vi sinh 
vat. Trong thdi gian tdi chung toi se nghien ciru tiep ve qua trinh thieh nghi, ldm gidu cdc lopi 
bun khdc nhau vd kha ndng img dung nhdm vi khuan de xd ly nude thai ed ndng dp N-NH4 cao 
d Viet Nam. 
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