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MOT SO DAC DIEM SENH HOC CUA VI KHUAN ANAMMOX DUOC PHAT HIEN TAI 
MOT SO NGUON THAI 6 VIET NAM 

Hoang Phuorng Ha, Do Thi T6 Uyen 
Vien Cong nghe Sinh hgc, Vien Hdn ldm Khoa hgc vd Cong nghe Viet Nam 

TOM T A T 

De loai bfl cac hgp chat chiia nitrogen vo ca trong qua trinh xit ly nuoc thai, cong nghe thong dung thudng 
duoc ap dung la nitrate boa - phan nitrate hoa Phuang phap nay se khong phii hop doi vcri loai nuoc thai co 
ham lugng C/N thap nhu nuoc thai cflng nghiep do phai bfl sung mot lupng lon ham lirong COD. Vi \av, mot 
cong nghe mdi loat bo cac hop chat chiia nitrogen da hinh thanh va dugc phat tnen thay the cho nhung cong 
nghe truyen thong do phii hgp vdi tinh chat nudc thai va giam gia thanh cong nghe. Do la qua trinh oxy boa 
ammonium ky khi (Anaerobic Ammonium Oxidation - ANAMMOX) su dung nitme lam chat nhan dien tu, 
san pham tao kbi hydro v6i su tham gia ciia nbom vi khuan anammox Sau khi phat hien duoc qua trinh 
ANAMMOX tu 3 mau biin thai da dugc lam giau (lang nghe Phii Do, khu vuc giet mfl 1cm Binh Da va ho ga 
cua khach san TOSERCO - Ha Noi) Cac nghien cim ve tinh chat sinh hpc ciia sinh khoi anammox da duoc 
tiin hanh. Ket qua cho thay, Da phat hien vi khuan anammox nhd ky thuat PCR khuech dai doan gen 16S 
rRNA vdl cap moi dac tnmg eua vi khuan anammox Dieu kien thich hgp de tang ho^i tinh anammox cua vi 
khuan oxy hoa ammonium ky kbi co pH tir 7 den 8 va nhiei dp tir 30 den 42''C Hoat Unh anammox hoan toan 
bj lie che khi ndng do nitrite > IOO mg N/L 

Tiikhda: Anammox, hiin thai, hoal tinh. kliirmti •I khudn 

MO DAU 

Ngay nay, mgl qua trinb khac dugc biet den 
trong chu trinb nitrogen ty nhien do la qua trinb 
ANAMMOX (anaerobic ammonium oxidation), qua 
trinh nay ammonium dugc chuyen doi tbanb khi 
nitrogen trong dieu kien ky khi su dung nitrite nhu 
chat nhan dien tii (Strous et ai, 1997) Qua trinh 
ANAMMOX dugc phat hien dSu tien 6 Delft (Ha 
Lan) (Mulder et ai, 1995), cho den nay hoat Iinh 
anammox da dugc phat hien 6 mot vai nuac tai 
nhiing tram xii ly nuac thai hoac tai nhirng tram lich 
biin (Michael fffl/. 2005). 

ANAMMOX la qua trinh ky khi hoan loan ma 
tai do vi khu^n Iy dudng true tiep oxy boa 
ammonium thanh kbi nitrogen. Qui trinh nay cbi 
thye hten mgl buoc Hi viec chuyen doi ammonium 
thanh kbi nitrogen khac voi qua Irinh Iruyen thong 
phai thuc hten hat buoc nitrate hoa va khii nitrate. 
Chinh vi vay, qua trinh da hinh thanh mot cong nghe 
md] trong vi?c lo^i bo ammonium trong nuoc thai 
vdl gia Ihanh Ih3p so vdi cong nghe iiitrate hoa-kbii 
nitrate do tiet ki?m duoc oxy va nguon cacbon hOu 
CO. Trong cong ngh? nay nguoi ta thuang ket bop 
qiiS trinh ANAMMOX vdi qua trinh SHARON, tat 
H thfing SHARON, 50% ammonium bj oxy hoa 
Ihanh nitrite. 50% nitnte dugc t^o thanh nay se kit 

hgp vdt 50% ammonium cdn lai duoc chuyen den he 
thong anammox de hoan thanh qua trinh xii ly nudc 
thai bl 6 nhiem ammonium 

Cac nghien ciiu da chi ra rang, san pham trung 
gian quan trgng ciia qua trinb -W A M \ 1 0 \ la 
hydroxylamine va hydrazine, hydroxy laminc 
oxidoreductase c6 trong cytochrome PJMJ duoc chiet 
tit qua trinb nuoi vi khuan anammox la enzyme xiic 
lac cho qua trinh nay. Cac nghien ciru ve 
microsensor da chi ra rang, d rat nhieu he smh thai 
Irong tu nhien chiia ammonium va nitrite lai viing 
Hep giap giira viing chira oxy va khong chita oxy 
(oxic/anoxic) bi mat di trong su thieu vang oxy 
Them vao dd, so lugng cac cong bo ve sy thieu hyt 
nitrogen tai cac tram xir ly nudc thai ngay cimg 
nhiiu, diiu nay cho thay sy oxy hda ammonium ky 
khi CO thi ngay cang pho bien Qua trinb dugc thuc 
hien vdi sy tham gia cua vi khuan anammox Vi 
khuan anammox sinh Irudng cham, thdi gian nhan 
doi te bao khoang 11 ngay trong dieu kien thuan lgi 
Vl khuan anammox thugc Bg Planclomycelales 
(Strous efrt/, 1999) Cac phan tich vi meiagenomic 
Iir nudc biin (Venter et al. 2004) ya dal (Treusch et 
ai. 2005) da phat hien them mgtso chi Ihatn gia vao 
qua trinh ANAMMOX, Nhiiu yiu to irc chi din qua 
Irinh ANAMMOX nhu anh hudng cua ca chat. pH. 
nhi?t dg . 
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CJ Viet Nam, rat nhieu nguon thai bi 6 nhiem 
ammonium nhu nudc thai cong nghiep, nuoc thai 
ciia cac lang nghe che bien tbyc pham, nudc thai tai 
cac 16 giet mo gia siic, nuoc thai sinh hoat... Cac 
loai nuoc thai nay phan ldn do true tiep ra cong, ao, 
ho. khong qua xtr ly hoac xu ly khong triet de, 
chinh vi vay ma nguon nudc ngay cang trd nen 6 
nhiem nghiem trpng. De giai quyet tinh trang 6 
nhiem ammonium nay. cong nghe Iruyen Ihong 
nitrate hoa - khu nitrate van dugc ap dung chii yeu. 
Qua trinh oxy hoa ammonium ky khi mdi bat dau 
nghien ciiu d Viel Nam, nghien cdu tham do qua 
trinh nay trudc day (Hoang Phuong Ha, 2010) va 
nghien ciiu gan day ciia chiing toi da phat hien dugc 
qua Irinh ANAMMOX Irong mgl so ngudn that Phii 
Do, 16 giet mo lan va ho ga (Hoang Phuong Ha et 
ai. 2012) Ben canh do, mgt so dan vt khac cting da 
va dang quan tam nghien ctiu den qua Irinh nay nhu 
trirdng Dai hgc Bach Khoa Ha Ngi. Vien Moi truang 
va Tai nguyen, thanh pho Ho Chi Minh (Le Cong 
nhat Phuang el ai, 2012). Tuy nhien, cac nghien ciiu 
dang Irong giai doan dau va can co nhirng nghien 
Cliu sau ban ve mot so tinh chat stnh ly. sinh hoa ciia 
Vl khuan tham gia vao qua trinh ciing nhu cac dieu 
kien ngoai canh anh hudng den hoat tinh anammox, 

Cac nghien ciru tiep theo ciia chiing toi ngoai 
vice phat hien qua trinh ANAMMOX, sy ton tai cua 
\ i khuan anammox Irong mot so ngudn thai che bien 
thye pham. Id giet mo gia siic va ho ga co ham luong 
ammonium cao ma c6n nghien ciru cac yeu td ngoai 
canh anh huong ldn den boat tinh anammox nhu anh 
hudng cua pH, nhiet do, nong do eg chat (N-NOi') 
Day la budc nghien ciru de dua ra duoc nhttng thong 
so quan trpng cho cong nghe anammox xu ly 
ammonium trong dicu kien ky khi 

VAT LIEU VA PHUONG PHAP 

Doi tugng nghiim cii'u 

Cac mau biin thai: 1. cong that ciia lang biin Phii 
Do (PD), 2 khu vyc giet mo lgn tai Binh Da (LM), 
3 ho ga cua khach san TOSERCO thugc dia ban Ha 
Npi (HG) da duoc lam giau sinh khot anammox. 

Cac b6a chat sir dung trong moi trudng iam giau 
sinh khoi anammox cd nguon goc Trung Quoc, 

Cac thiet bi sir dyng de lam giau biin ky khi la 
cac binh plastic, binh Ihuy tinh dugc thiet ke sao cho 
khdng de oxy lot vao, cd dau vao, ra de lay mau va 
luan chuyen khi Su dyng binh khi nitrogen de day 
oxy ra khoi binh 

Cac thiet bi can thiet cho thi nghiem nhu may ly 
tam, may quang pho, hi cay vi sinh, may PCR.,.la 
trang thiit bi ciia phong Cong nghe Sinh hgc Moi 
trudng, phdng Thi nghiem Trpng diem ve Cong nghe 
Gene, Vien Cong nghe sinh hgc, 

Phirotig phap nghien CIJU 

MOI truang lam giau vi khuan anammox trong 
diiu kien ky khi theo Egli (2001) (Jetten et ai, 1999; 
Mora etai. 2004) 

Xac dinh ham lugng ammonium, nitrite, nitrate' 
Cac cbi sd ammonium dugc phan tich theo Nessler. 
NO:" theo Griss, \<0f theo Brucine (Franson, 1995) 
Hoal tinh anammox dugc xac djnh thdng qua sy 
giam ddng ihdi ham luong ammonium va nitrite 
trong dieu kien ky khi, san pham Irung gian la 
hydrazine (N2H4) 

Dmh luong hydrazine (ASTM, 
htlp://ww\v astm.org): Dung dich p-
dimelhylaminobenzaldehyde' hda lan p-
dimethylaminobenzaldehyde trong 200 ml methyl 
alcohol, them 20ml HCl dam dac. Dung dich chuan 
gdc hydrazine 1 mg/lit. 

Tien hdnh- Them 1ml dung dich 
dimethylaminobenzaldehyde va 0,1 ml HCl dam dac 
vao 5 ml dung dich mau. Sau 10 phiit d nhiet dg 
phdng do do bap thy anh sang d budc sdng 458 nm. 
Dung do Ihl chuan hydrazine tu dung dich lmg/1 vdi 
cac ndng do, 5; 10; 25; 50; 100 va 200 pg/1, Tinh 
lugng hydrazine tao thanh trong mau nghien ctiu dya 
vao do thi chuan 

Ham luong BODi, ham luong ammonium, nitrite, 
nitrate, trong cac mau nudc thai dugc xac dmh theo 
cac phuang phap chuan qudc te (Franson, 1995). 

Xac dinh trgng lugng khd ciia biin bang each say 
biin d nhiet do 105"C/2 h 

Phdn tich trinh tir gene I6S rRNA 

Cac phuang phap sinh hpc phan Hi nhu tach 
chiet DNA long sd va plasmid, ky thuat PCR. dien di 
DNA, tinh sach DNA dugc thuc hten theo Amano va 
ddng tac gia (2007). Cap mdi dugc sir dung cho tach 
ddng gen 16S RNAr la cap mdt dac bieu cho nhom 
vi khuin anamox Amx820f 5' AAA ACC CCT 
CTA CTT AGT G C C C 3 ' va Pla46r. 5' GGA 
TTA GGC ATG CAA G T C 3 ' . Sir dung kit 
FastDNA SPIN Kil for soil d i tach DNA tdng s6 lit 
cac mau bim cua hang MPbio (My). 

PCR dugc Ihuc hien vdi tdng thi tich 25 ^1 
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chira: 2.5 pi dem PCR lOx; 2,5 ^1 2,5 mM dNTP; 2 
pi 10 mM MgCL; I l̂l mdi 10 nM I6Sf; I ^1 10 pM 
16Sr; I pi DNA khuon (^ 100 ^ig/ml); 0,3 pi Taq 
DNA polymerase 1 U/|il, 15,7 ^1 H^O, Chu trinh: 
94T/ 4 phut; 30 chu ky (94''C/30 giay; SSX/l phut; 
72^0/1 phlil); 72"C/ 5 phiit, DNA plasmid tai Id hgp 
tren dugc linh sach bang bg sinh pham Invitrogen va 
doc trinh ty tren ABI 3100 (Applied Biosystems) 

Nghien cuu mpt so tinb chdt sinh ly dnh ha-ang 
den hogt tinh anammox 

Nghien ciru anh hudng ciia pH len boat tinh 
anammox dugc tiin banh d pH 5; 6, 7; 7,5; 8; 9; 10; 
12 Di thay ddi pH ban dau. Dung dich H.SO^ 4N va 
NaHCOj 15% dugc sir dyng de dieu chinh pH ban 
dau cda moi Irudng. 

Ngbien ciru anh hudng cua nhiet dd len hoat tinh 
anammox dugc lien banh d 10; 20, 25, 30, 37; 42; 
45''C, Thay ddi nhiet dd bang each dat mau nghien 
citu Iren cac may khuay gia nhiet. 

Nghien curu anh hudng ctia nhiet dd vgi bam 
lugng ammonium luc dau la 10 mg N/L, va nitrite la 
6 mg N/L. Nghien ciiu anh hudng ciia pH vdi bam 
lugng ammonium liic dau la 5 mg N/L, va nitrite la 
2,5 mg N/L 

Nghien ciru anh hudng cua nitrite len boat tinb 
angmmox: ham lugng N-NH,, ludn d 10 mg/L, bam 
lugng N-NO2 thay dot trong pham vi tir 2.5; 5. 10; 
20,50; 100; 200 mg N/L. 

De tien hanh cac thi nghiem tren. cac mau biin 
CO hoal tinh anammox duoc chia vao cac binh cd 
dung tich 100 ml chira 30ml mdi Irudng nuoi, ham 
lirgng biin ling dat 2,7g/l, Binh tbi nghiem dat Irong 
dieu ki?n ky khi va dugc khuay dao mdi Irudng nudi 
bang he thong khuay tir. 

Thung ke sinh hgc 

Sir dung phuang phap xir ly thdng ke sinh hgc 
bing phin mim Excel. Kil qua la trung binh ciia cac 
ket qua thi nghiem vdi sd lan lap lat thi nghiem la 3 
vi phiip tinh sai so. 

KET QUA NGHIEN CUD 

Nghien ciru lam giau vi khuan anammox ciia 
chiing loi truoc day da phat hi?n dugc qua trinh oxy 
hoa ammonium trong dieu kien ky khi 
(ANAMMOX) ctia ca 3 miu biin (bdn thai Phit Do. 
biin thai ciia Id giit md Binh Da va bim hd ga) 
{Hoang Phuong Ha et ai, 2012). Qua Irinh 
ANAMMOX dugc phat hi?n b§ng su giam ddng tbdi 

ammonium va nitrite trong dieu kien ky khi, dac biet 
la su hinh thanh san pham trung gian hydrazine cua 
qua trinh. Day la tinh chat rat quan Irgng minh chung 
them cho su cd mat cua qua trinh ANAMMOX Sy 
phat hien qua trinh ANAMMOX nay ddng nghJa vdi 
viec hinh thanh mdt cdng nghe mdi trong viec xir 1> 
nudc thai bi d nhiem ammonium. De tim hieu them 
ve qua trinh ANAMMOX va vi khuan tham gia vao 
qua trinh nay, mgt sd dac diem sinh hgc ciia vi khuan 

da dugc quan lam nghien ciiu 

Xac dinh su cd mat cua vi khuan anammox bang 
phan tich trinh tir gen 16S rRNA 

Tham gia vao qua trinh ANA.MMOX la nhdm vi 
khuan anammox. Nhdm cac vi khuan nay thudng xuat 
hien d nhung viing thieu khi, trong cac he thong xu ly 
nudc thai hay Irong bim thai bi nhiem ammonium vdi 
ndng do cao. De biet chinh xac sy cd mat ciia nhdm vi 
khuan anammox tham gia vao qua trinh oxy hda 
ammonium ky kbi, ky thuat PCR khuech dai doan gen 
16S rRNA ciia vi khuan da dugc lien hanh Dich chiel 
DNA long sd tir cac mau biin Phii Dd, Id mo va ho ga 
(PD, LM, HG) da su dyng trong phan iing PCR. mdi 
Pla46 duoc thiet ke dua tren trinh ty gen IdSrRNA 
cac chiing vi khuan thugc Bg Plan.slomycelciles va moi 
Amx820 tir cac chiing vi khuan thugc nhdm anammox 
da mo la o phan vat lieu va phuang phap. Kel qua 
dugc the hien d hinh 1 va 2. 

Ket qua tach chict DNA tdng sd ciia 3 mau biin 
duoc kiem tra Iren ban dien di cho Ihay DNA la mdt 
bang sang rd net cd the sir dyng lam khuon khuech 
dai doan gen 16S rRNA ciia vi khuan bang ky thuat 
PCR, San pham PCR (Hinh 2) ciia cac vi khuan 
thudc ca 3 mau biin deu chi cd mdt bang DNA rd 
net, dac hieu vdi kich thudc khoang 770 bp phii hgp 
vdl linh toan ly thuyet San pham PCR nay sau khi 
duoc tinh sach bang bd smh pham do hang 
Invitrogene cung cap da giai trinh ty DNA tren may 
giai trinh ty ty ddng ABI 3100 (Applied Biosystems, 
Phdng Thi nghiem Trong diem Cdng nghe Gen -
Vien Cdng nghe Sinh hoc. Vien Han lam Khoa hgc 
va Cong nghe Viet Nam). 

Kit qua giai Irinh tu gen 16S rRNA cua cac 
chiing vi khuin tir 3 mau biin PD, HG \a L\l da duac 
xir ly bang phin mim BLAST va Bioedit, sau dd sir 
dung ph3n mim CLC sequence Viewer de so sanh vdi 
trinh nr gen ma hda I6S rRNA cua cac chiing vi 
khudn thudc Bd Planstomycetales nhdm vi khuan 
anammox tren Ngan hang Gen qudc te Vloi quan he 
phat sinh chiing loai ciia 3 chimg vi khuan trong cac 
mau biin nghien ciru duoc the hien d hinb 3. 
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I 

Hinh 1. DNA tong s6 ttr mSu biin PD (1), bun LM 
(2) bim HG (3) 

Hinh 2 San pham PCR khudch dai gen ma hda ribosome 
16S tu mSu biin PD (1), biin LM (2) bim HG (3) 

Nitrosomonas europaea 
Niirosomonas marina 
Nilrobacler t>amburgensis X14 
Nilrobacler winograilskyi 
Uncultured bacienum 
HPH_LM_ARNX820 
HPH^HG_ARNXaZO 
Anammoi70 

HPH_PD_ARNXaZO 
Can'rlidatus Anammoxoglobus_propionicus_1 
Candictalus_Brocadia_anammonidans_16S 

Hinh 3. Cay phat smh chung loai cua 3 chiing vi khuan oxy hoa ammonium ky khi (HG. LM, PD) 

Cay phat smh chung loai (Hinh 3) dupc chia lam 
hai nhanh chinh Nhanh thit nhat la cac chiing vt 
khuan hieu khi oxy hda ammonium {Nitrosoincmas 
europaea; Nilrosomcmas manna) va vi khuan oxy 
hda nitrite (Nilrobacler winogradskyi. Nilrobacler 
haburgensis). Nhanh thir hat bao gdm cac chung vt 
khuan oxy hda ammonium ky khi, chiing deu la cac 
chung chua duac phan lap rieng re ma chi phat hien 
chiing nhd cac ky thuat sinh hgc phan lir. Kel qua 
nhan duac lir hinh 3 cho thay, ca 3 chiing vi khuan 
ilG. LM, PD deu nam trong nhom cac vi khuan oxy 

hda ammonium ky khi, chiing td chiing la nhirng 
chung vi khuan anammox, Trinh tu gen ma boa 16S 
rRNA ciia cac vi khuan trong mau biin HG va LM co 
dd tuang dong 98% va 99% lucmg irng voi chiing 
uncultured bacterium Anammox70 va chimg deu CO 
dg tucmg ddng Iai 98% vdi hai chung uncultured 
bacterium Anammox clone PIS va uncuUured 
bacterium Anammox6l. Chung cd do luang dong 
94% ve trinh tu gen 16S rRNA dot vdi cac chung 
unculturedplcmstoinyce.s clone Anam 16; 11,08.07. 
15 va 14 va co do luong dong vdi nhdm cac chiing 
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uncultured planstomyces clone Anam 19; 22; 26; 02, 
18; 17^ 12 04; 06; 10; 03 la 90%, Chung vt khudn 
ciia mau biin PD cd dd tuong ddng ve trinh tir gen 
ma hda I6S rRNA la 96% so vdi cac chung 
unciihured planstomyces clone Anam 19; 22; 26; 02; 
18; 17; 12 04; 06, 10; 03, va 92% vdi nhom cac 
c\\mg uncuhured planstomyces clone Anam 16; 11; 

08; 07; 15 va 14. Trinh tu gen ma hda I6S rRNA ciia 
cac chiing vi khuan tir 3 miu biin HG; LM va PD 
deu cd do tuang ddng 84% vdi loai Brocadia 
anammoxidant va Ioai Anainmo.xolobiis propiomcus. 
Bo tuang dong \ e trinh ly gen 16S rRNA ciia 3 
chiing VI khuan anammox so sanh vdi mgl sd chimg 
Iren ngan hang gen qudc te duac tdng kit d bang 1 

Bang 1. Do tuang dong trinh tu gen 16S rRNA cua 3 chung LM, HG, PO 

Cac chimg tren NHGQT 

uncultured bacterium Anammox70 

uncultured bacienum Anammox clone PI 5 

uncultured bacterium Anammox61 

uncultured planstomyces clone Anam 16. 11, 
08,07. 15 va 14 

Brocadia anammoxidant 

Brocadia anammoxidant 

Chiing VI khuan ky hteu Anam 01 (Uncultured 
planstomycele clone Anam 01); cac chiing khac ky 
hi$utir Anam03 ,04 , 06, 07; 10. 11, 12, 14; 15, 16; 
17; 18, 19. 22, 26 cd ten tuang iing Uncultured 
planstomycele clone Anam 03..,26. Cac chung vi 
khuan nay dugc phat hien Iren he loc sinh hoc ciia 
tram sii ly nudc thai chan nudi lgn. Con cac chiing 
ky hieu ASanammox 20 va ASanammox 24 dugc 
phal hien trong nudc thai cua he nudi bai san nudc 
Ig. Cac chung vi khuan Anaminox60, Anammox70, 
uncuhured bacterium clone PI5 la nhirng chung vi 
khuan duoc phal hien trong cac he thdng lam giau vi 
khuan anammox d Irang thai ty nhien va nhan tao 
khi nghien ciru ve vi tri phan loai ciia cac vi khuan. 
Chiing vi khuan Brocadia aiicimmoxideiiid va 
Anaminoxoglobits propioniciis dirge phat hien tai 
tram xu ly nudc thai, tat ca cac chung nay deu khdng 
the nudi cay dugc, chiing cbi phat hten bang cac chi 
thj phan lu khi nghien ciiu sy da dang loai. Ket qua 
phan tich trinh tu gen I6S rRNA ciia 3 chung vi 
khuan tir 3 mau bim HG, LM va PD mgt lan nua 
khang dinh sy co mat cua nhdm vi khuan anammox 
trong cac mau biin nghien ciiu, Cd the tam dat ten 
ciia 3 chiing vi khuan dugc phat hien Irong cac mau 
biin la: Planslcmiyces clone Anam HG; Plansiimiyces 
clone Anciin LM; PIcm.Mcmnces clone Anam PD va 
chiing da dugc dang ky tren ngan hang gen qudc le 
va CO ma s6 tuong iing la KC243150; KC243149, 
KC243M8 

Cho den nay. cac nghien ciiu \e da dang sinh 
hgc mdi quan he di truyen va nguon goc phat sinh 
chung loai cua cac chung vi khuan oxy hda 
ammonium k> khi cung chi phat hien nhdm cac vt 
khuan anammox bang ky thual sinh hoc phan lu, da 
phat hten dugc 5 chi thugc Bg Pleinclomvcelcdes-
Candidalus Brocadia, Cundidaliis Kuenema, 
Candidalus Scalindua, Canehdatus 
Anammoxoglobus va Candidalus Jettema 

Mnt so tinh chat sinh ly anh huung den hoat tinh 
anammox 

Mdt so nghien ciru trudc day cua chimg tdt da 
chirng minh cd qua Irinh ANAMMOX trong cac mau 
biin nghien ciru (Hoang Phuang Ha et ai, 2012), ky 
thuat phan lu \ac dmh trinh tu gene 16S rRNA cua 
VI khuan mgt lan nfra khang dmh sy cd mat cua vi 
khuan anammox trong cac mau biin PD, LM va HG. 
De tim bieu them ve vai trd cua nhom vi khuan nay 
tham gia vao qua trinh ANAMMOX. mdt sd nghien 
ciru \e tinh chat sinb ly cua chiing dugc lien hanh 
Sinh khdi chira vi khuan anammox la ddi tuong 
ngbien ciru. 

.4nh hirang ciia nhiel dg 

Rat nhieu nghien ciru cho rang, nhiet do anh 
hudng din boat tinh anammox De nghien ciru anh 
hudng cua nhiet dp den qua trinh oxy hda 
ammonium ky khi, mau bim Phii Dd (PD) co hoat 
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tinh anammox duac lien hanh nghien cim d 10; 20; 
25; 30; 37; 42 va 45^0. Hoat linh anammox duoc xac 
dinh bang sy giam di ddng thdi ham Iugng 
ammonium va nitnte Irong binh nghien cim sau 6 h. 

Ket qua nghien ciiu cho Ihay (Hinh 4), d 2 0 ^ 
hoat tinb anammox da ro rang, boat tinh anammox 
dugc tang dan kbi nhiet dg tang va tgi uu khi d 
nhiel do 30-42''C. 10 mg N-NH., va 6 mg N-NO; 
dugc chuyen hda gan nhu hoan loan d dai nhiet dp 
tir nay, khdng cd hoat tinh anammox khi nhiet do d 

10''C va 45''C. Nhu vay, vi khuan anammox trong 
miu biin Phti Dd co ph6 hoat dpng d khoang nhiet 
do rgng, khi nhiet do Ien tdi 42''C hoat tinh 
anammox ciia vi khuan van cao, ham lugng 
ammonium chi cdn lai trong djch mdi truang la 
0,22 mgN/L con nitrite la 0,55 mgN/L, Nghien cihi 
ctia Egli va dong tac gia (2001) ciing chi ra rang, vi 
khuan anammox dugc phat hien Iai he thdng xii iy 
nudc that sinh hgc a Kdlliken, Thuy sT co hgat tinh 
tdt im d 37"C 

i : 

Hinh 4. Anh huorg cua nhiet do din hoat tinh anammox ciia vl smh vat trong mSu biin PD 

Anh hirdng ctia pH 

Nghien ciru anh hugng cita pH din hoat tinh 
anammox, mau biin Phii Dd cd boat Iinh anammox 
duoc nudi cay tren he thdng khuay d nhiet do 30''C 
vdl cac gia trj pH khac nhau 5; 6; 7; 7,5; 8. 9; 10; 12 
(Hinb 5). 

Ket qua nhan dupc sau 6 h ti miu cho thay, 
klidng phat hien boat tinh anammox d pH 5 va 12. O 

pH 6 boat tinh anammox rat yeu, ham lugng 
ammonium va nitrite hau nhu khdng thay ddt. Hoat 
tinh anammox cao d pH 7 va 7,5 va cao nhat d pH 8 
(giam di hon 90% ham lugng ammonium va hon 
80% nitrite trong mdi Irudng nudi), boat tinh 
anammox ciing dugc phat hien d pH 9 va 10 nhung 
ham luong nitrogen (ammonium va nitrile) chi giam 
khoang 24% va 20% tuang irng. Cac thii nghiem ve 
anh hudng ciia pH ddi vai mau Id md cung cho kel 
qua gan tugng tu (Hinh 6) 

Hinh 5, Anh hudng cua pH den hoat tinh anammox ciia vi smh vat trong miu biin PO 
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0 2 4 6 8 10 pH 

Hinh 6 Anh hudng ciia pH den hoat tmh anammox cua vi smh vat trong m^u bun LM 

Cac nghien ciru anh budng ctia pH den boat tinh 
anammox cho thay, kha nang chuyen hoa 
ammonium va nitrile thich hgp d pH trung tinh va 
hoi kiem, hoat tinh anammox cao nhat d pH 8 (doi 
vdi ca 2 mau LM va PD) Trong moi trudng pH qua 
cao (pH=12) hoac qua thap (pH=5) tbi boat tinh 
chuyen hda cac hop chat chiia nitrogen cua chung rat 
kem Mgt sd nghien ctiu trudc day ve tinh chat sinh 
ly ciia VI khuan anammox d loai B.anamoxidani va 
K. stuttgariiensis cung cho thay 2 chdng nay cd boat 
tinh d pH tit 6,5 din 8,3 va nhiet do Irong khoang 
20-43''C Hoat tinh tdt uu d pH 8 va 37°C ddi vdi 
chiing K.slultgarliensis, nhung chiing B.anamoxidani 
lai tot uu d pH 8 va 40''C ( Egli et ai, 2001; Jentlen 

etal, 1999). 

Anh hircrng cua nong do nitnte 

Nitrite la chat nhan dien tir, bai budc phai co mat 
trong qua Irinh oxy hda ammonium ky khi, nhung d 
ham luong nitrite qua cao cd the gay irc che den qua 
trinh. Nghien ciiu tiep theo ve anh huang ciia nitrite 
den qua trinh ANAMMOX cung dugc de cap den 
Cac thir nghiem vdi cac ndng dg nitrite kbac nhau, 
ham lupng ammonium ban dau la khdng ddi da duac 
mo la trong phan phuang phap nghien ciru Trong 
diiu kien nbiet dg 28 ± 2"C; pH = 7.5 Sau 6 h nudi 
ky khi, chiing tdi da xac dmh ham lugng ammonium 
va nitrite cdn lai trong mau. 

Ham luong N-N02 (mgl) 

Hinh 7. Anh huong ciia nitnte den hoat tmh anammox a chiing PD. 

Ket qua cho thdy (Hinh 7), khi ndng do mtrile 
trong moi Irudng la 2,5; 5, 10; 20 va 50 mg N/L. qua 
trinh oxy hda ammonium ky khi vin diln ra binh 
thugng. cu the 10 mg N-NHj trong binh thi nghiem 
tlirgc chuyen hoa gan nhu hoan loan. Khdng phat 
hi?n ho^l tinh anammox khi nong dp N-NOi cao ban 

hoac bang 100 mg N/L, lugng ammonium liic nay 
gan nhu khdng thay ddi va chi dao dpng trong 
khoang tir 9,5-9,9 mg N/L Nhu vay, co the khi nong 
dp nitrite lang tir IOO mg N/L tro len, qua trinh 
ANAMMOX bi tic che. Cac nghien ciriTcua Jentlen 
va ddng tac gia (2001) cung cho rang, nitrite a ndng 
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dp 5-10 mM hoan loan tic che qua trinh 
ANAMMOX. Strous va ddng tac gia (1999) cung kit 
luan, ham lugng N-NOi tren O.lg/l se mat boat tinh 
anammox Ket qua ngbien ctiu ciia chimg tdi mgt Ian 
niia chiing Id vi khuan anammox rat nhay cam va 
hoan loan bi iic che khi ham lucmg nitrite tir IOO mg 
N/1 trd dl 

Tdm lat, cac ket qua nghien cuu tir qua Irinh lam 
giau bim ky khi din tinh chat sinh ly, sinh hda ciia 
cac VI khuan cd mat Irong cac he biin nghien ciiu da 
chiing td cd qua trinh oxy hda ammonium ky khi 
(ANAMMOX). ket qua phan tich Irinh tu gen 16S 
rRNA ciia cac chung vi khuan tir 3 mau bim PD, 
LM, HG da khang dinh, cac chiing vi khuan nay deu 
thugc nhdm vi khuan anammox tham gia vao qua 
trinh ANAMMOX. Cac nghien ciru nay da cung cap 
mgt sd dan lieu \ e sy tdn tat cua nhdm vi khuan 
anammox tai Viet Nam. Day la nghien ciiu rat quan 
trgng va la lien de cho cac nghien ciiu ting dung tiep 
theo trong cac mo hinh cong nghe mdt de xir ly nudc 
thai bj d nhiem ammonium bang phugng phap ky 
kbi Cong nghe xu Iy nay cdn mdi dot vdi nudc 
ngoai va rat mdi d Viet Nam. 

KET LUAN 

Mdt sd ngbien ciru ve tinb chat sinb iy ciia vi 
khuan anammox tham gia vao qua trinh 
ANAMMOX da dugc xac dinh, dieu kien nhiet do 
thich hgp cho hoat Iinh anammox tii' 30 - 42°C va 
pH l6i uu tir 7 - 8 ; Qua Irinh ANAMMOX hoan loan 
bi irc che khi ham lugng nitrite tir 1 OOmg N/l trd di. 

Bang phuang phap phan lich Irinh tu gen 16S 
rRNA, da xac dinh vi tri phan loai cua 3 chiing vi 
khuan duoc lay tir 3 mau biin HG, LM va PD Chiing 
deu Ihupc nhdm vi khuan oxy hda ammonium ky khi 
va duoc tam dat ten lan lugt la Planstomyces clone 
Anam HG; Planstomyces clone Anam LM; 
Pianslennvces clone Anam PD. 

Ldi cam on: Cdc thi nghiem duac lien hdnh bang 
nguon kinh phi lir de ldi cdp Vien Cong nghe Smh 
hoc, iremg thong bdo ndy co sir dung trang thiet bi 
ciia Phimg thi nghiem Trong diem Cong nghe Gen, 
Vien Cehig nghe sinh Iwc 
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C H A R A C T E R I Z A T I O N O F A N A M M O X BACTERIA D E T E C T E D F R O M S E W A G E 
SLUDGE S O U R C E S IN V I E T N A M 

Hoang Phuong Ha*, Do Thi To Uyen 

Inslilule of Biotechnology, Vietnam Academy of Science and Technology 

To remove nitrogen compounds m wastewater treatment process, the traditional technologies are often 
applied mtrificaUon - den it nfi cat ion This method will not be suitable for treatment of wastewater wuh low 
C/N concentration, such as industrial waste water because of COD supplying requirement Therefore, new 
technologies for nitrogen compounds removal have been detected and developed to change to the traditional 
wastewater treatment technologies because a c n stent with nature of waste water and reducing 
technology costs This is an anaerob c ammon urn ox da on (ANAMMOX). this process with the participation 
ofthe anammox bacteria oxidize anno a us e as electron acceptor and producing atmospheric 
diniirogen. After discovering the ANAMMOX p ocess t m enriched sludge samples (Phudo village, sewage 
sludge of pig slaughtering area in Binh Da and manholes of TOSERCO hotel - Hanoi) The research on the 
characlerizalion of anammox biomass was carried out Anammox bacteria were detected h> sequence of 16S 
rRNA genes amplified by PCR using unnersal primers desiiined for anammo\ bacteria The suitable 
conditions for anammox activity are pH from 7 to 8 and temperature from 30 lo 42 "t Anammox activity was 
completely inhibited when the nitrite concentration > 100 mg N/L 

Keywords: Anammo\. activaled sludge, deniirification, nitnfuiiiii'n. anueiobu ummoniu o\uh:inv huctcrui 
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