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MOT SO PAC PIEM SINH HQC CUA VI KHUAN ANAMMOX DUGC PHAT HIEN Tal

MOT SO NGUON THAI G VIET NAM

Hoang Phuong Ha, D& Thi Té Uyén

Vién Cong nghé Suth hoc. Vien Han ldm Khoa hoc va Cong nghy Viér Nam

TOM TAT

Bé loa) bo cac hop char chaa mitrogen v6 co trong qua trinh xur ly nudc thai. cong nghé thong dyng thudmg
duoc ap dung la nitrate hda - phan nitrate héa Phuong phap nay sé khong phu hap 461 vér logi nuac that co
ham luomg C/N thip nhu nuéce thi cong nghiép do phai bé sung mét lugme 1on ham luang COD. Vi vy, mat
cdng nghé mai loar bo cac hop chat chira nitrogen d3 hinh thanh va dugc phét tnén 1hay (hé cho nhimg cong
nghé truyén thény do phix hop vén tinh chit nude thai vi glam gid thanh cong nghé. Do 1a qua trinh oxy hoa
ammonium ky khi (Anaerobie Ammonium Oxidation - ANAMMOX) su dung mitnite lim chit nhan dign ur,
san pham (ao khi hydro Vo1 su tham gia ciia nhém vi khuin anammox  Sau ki phat hién duoc qud trinh
ANAMMOX 10 3 mau bin thai da duoc lam griu (lang |\g|\c Phi Do, khu vye giét mé lon Binh P va hé ga
cia khich san TOSERCO - Ha Nov) Cic nghién ctru ve tinh chat sinh hoc cia sinh khor anammox da duoc
fién hanh. K& qua cho thay. Ba phat hi¢n v Khuan anammox nhar ky thuat PCR khucch dar doan gen 168
TRNA vé1 cap méi dac tnmg cha vi khuan anammox  Diéu kign thich hop dé tang hoat tinh anammox cua vi
khuan oxy héa ammonium ky khi ¢6 pH w7 dén 8 va nhidt do tir 30 dén 42°C Hoal unh anammaox hoan 10an

bi stc ché Khi nding da nitrite 2 100 mg N/L

Tic khoa: Ananmox. bin thar, hoat tinh, kive miare, mtrate hoa, ve kb ammeonaen by A

MO DAU

Ngay nay. mot qua trinh khidc duoc bidt dén
trong chu trinh nitrogen r nhién do Ta qua trinh
ANAMMOX (anacrobic ammonium oxidation). qua
winh ndy ammomum duge chuyén dér thanh khi
nitrogen (rong diéu kign Ky khi su dung mitnte nhu
chat nhan dién (r (Strous er al., 1997) Qud trinh
ANAMMOX duge phdt hién dfiu tién @ Delft (Ha
Lan) (Mulder er al.. 1995), cho dén nay hoat tinh
anammox di duoc phat hién & mot vai nude tai
nhimg tram xir ly nudc thai hodc tai nhirng tram tich
bién (Michael er al . 2005).

ANAMMOX 1 qua trinh ky khi hoan toan ma
@i d6 vi khudn wr dudng truc bép oxy hoéa
ammomum thanh khi nitrogen. Qua (rinh nay chi
thuc hién mét budc tr viée cl\uyén dor ammonium
thinh khi nitrogen khac vén qud trinh 1ruyén théng
phar thiue hién har bugc mirate hoa va kinr nitrate.
Chinh vi vy, qua trinh da hinh thinh mé1 cang nghé
mé trong vige logi bo ammomum trong nuoe thar
Vo1 gid thanh llnp 50 var cong nghé nitrate hoa-khu
nitrate do tiét kigm duoc oxy va ngudn cacbon hiru
ca. Trong cdng ngh¢ niy ngudn ta thudang két hop
qué trinh ANAMMOX vai qua trinh SHARON.
h¢ thong SHARON, 50% ammonium bj oxy hoa
thanh nitrite, $0% nitrite duge 120 thanh nay s¢ ket

hap var 50% ammonium can lay duae chuycn den hé
thong anammon dé hoan thanh qué 1rinh xir by mrac
thar br & nlném ammonium

Cac nghién ciru dii ¢hy ra rang, san pham irung
gran quan cua qud trinh ANANNMION Ta
hydroaylamine v hydrazme,  hydraxvlamme
oxidoreductase €6 trong eylochrome Py, duoc chiet
tr quit trinh nud1 vi khwan anammox 1a enzyme aic
tic cho qua winh nay. Cic nghién cuu vé
microsensor da chi ra rfmg_ o ral nhiéu hé sinh thi
trong tr nhién cha ammonium va mitrite i vang
tep giap gitra vimg chira oxy va khong chua oxy
(oxic/anoxic) bi mat di trong sy thiéu ving oxy
Thém vao do. so lugng cac cong bo vé su thicu hut
mrogen gt ¢ac tram xi Iy nudc thar ngay cang
nhi¢u, diéu ndy cho thay su oxy hoa ammonium ky
khi ¢6 the ngay cang pho bién Qui trinh duae thue
Mén vai sy tham gia cua vi khuan anammox Vi
khuan anammox sinh truéng cham. thoi gian nhin
dd1 1¢ bao khoang 11 ngay trong dicu kién thuin lot
Vi khuan anammox l]\um. Bo
{(Strous er af . 1999) Cic phan tich vé metagenomic
Wr nude bién (Venter ef al, 2004) va dat (Treusch er
al., 2005) di phat hién thém mat s6 chi tham gia vao
qud trinh ANAMMOX Nhi¢u yéu th (e ché dén qui
trinh ANAMMOX nhu anh hugng cua co chat, pll
nhigtdo .

trong

Planctomycetales




O Viét Nam. rat nhi¢u ngudn thar bi 6 nhiém
ammonium nhu nudc thar cong nghiép. nuéc thai
cua cac lang n; hé ché bién thyc pham. nuéc thaj tas
cac 16 giét mo gia suc. nude thar sinh hoat... Cac
loar nudc thar nay phan ln dé wruc tiép ra cong . 0,
hé.  kbong qua xir ly hodc xi Iy khong triét dé.
chinh vi vdy ma ngudn nudc ngay cang tro nén &
nhém nghiém trong. Bé giai quycl tinh trang &
nhiém ammonium nay. céng nghé truyén thong
mitrate hoa - khir mirate van duge dp dung chu yéu.
Qué trinh oxy héa ammonium ky khi mai at dau
nghién el @ Vit Nam. nghién ciru tham do qua
trinh nay wrrae day (Hoang Phwrong Ha. 2010) va
nghién clr gén ddy cua ching 16i da phat én duge
qua trinh A\A\/t\/IO\ trong mgt & ngudn thin Phia
Pé, 16 giét ma lon va hé ga (Hoang Phiwrong Ha «r
al..2012) Bén canh d6. mt s6 dom vi khic ciang da
va dang quan Iim nghién ciru dén qua Irinh nay nhie
nrong Par hoe Bach Khoa Ha Ngi. Vién Md) truomg
\a Tai nguyén. thanh phd H6 Chi Minh (L& Cong
nhét Phuang et af.. 2012). Tuy nhién, cic nghién ciru
dang trong giai doan dau vi cdn o nbhimg nghien
ciru sau hon vé mot sé 1inh chat sinh 1y, sinh héa cua
vi khuan tham gia vao qua trinh cing nhu cic dicu
Xién ngoar canh anh huong dén hoat tinh anammosx.

Cac nghién ¢l tidp theo cia ching 1o1 vgod
vice phat én quii trinh ANAMMOX. sir 10n (1 cuia
vi khuan anammox trong mdt so nguon thas ché biéi
thire pham. 10 giét mo gia sie va hd ga ¢ ham luong
ammonum cao ma con nghién i cae yéu 16 ngoan
canh anh huong lon dén hoat tinh anammox ninr anh
huang cua ph. nhiét dg. ndng dé co chat (N-NO, )
Day la birae nghién ciru dé dua ra duoc nhimg thong
s0 quan trong cho cong nghé anammox xu Iy
ammonium trang diéu kién ky khi

VAT LIEU VA PHHUONG PHAP

Déi tugug nghién cire

Cac miu bun thai: 1 cdng thar cua lang bin Phi
Bo (PD). 2 khu vue giét mo lon tar Binh Da (LM),
3 1o ga cua khach san TOSERCO thuge dis ban Ha
N1 (HG) da duroe lam giau sinh khar anammox.

Cic hoa chat su dung trong mér trudong Jam giau
sinh khor anammox ¢ nguon goe Trung Quac

Cac thict by sur dung dé lam giau ban ky khi la
cac binh plastic, binh thuy tinh duoe thiét ké sao cho
Khong dé oxy lot vio. ¢o dau vao, ra dé lay miu va
luan chuyén khi Sir dung binh khi mtrogen dé day
oy ra khor binh

Hoang Phuong Ha & D6 Thi Té Uyeén

Céc thiét bj cén thiét cho thi nghiém nhu may Iy
(am. may quang phé, i cdy vi sinh, may PCR...Ja
trang thiet bj cua phong Cong nghé Sinh hoc Ma
mr(m" phong Thi nghiém Trong diém vé Cong ngh¢
Gene, Vien Cong nghg sinh hoc.

Phuong phap nghién ciru

Mé1 truamg lam giau w1 khuan anammox trong
diéu kién Ky khi theo Egli (2001) (Jeuten er al.. 1999;
Mora e/ al.. 2004)

Xac dinh ham lugng ammonium, nitnte. nitrate:
Céc chi s6 ammomum duge phan tich theo Nessler.
NQ. theo Griss, NO;' theo Brucine (Franson, 1995)
Hoat tinh anammox duge xac dinh thong qua sy
giam ddng thai ham luong ammonium va nitrite
trong diéu kién ky khi, san phdm trung gian )i
hydrazine (NaHy)

Dinh huong hydrazine (ASTM,
htp:/www astm.org): Dung dich P
dimethylaminobenzaldehyde- hoa tan -

dimethylaminobenzaldehyde trong 200 ml methyl
alcohol. thém 20ml HCI dam ddc. Dung dich chuan
goc hydrazine I mg/lit.

Tién  hanh' Thém  Iml  dung  dich
dimethylammobenzaldchyde va 0.1 ml HCI dam dac
vao 5 il dung dich mau. Sau 10 phut & nhiét do
phong do dé hap thy anh sang ¢ budc song 458 nn.
Duyng dé thy chudn hydrazine tr dung dich ITmg/l voi
cac nang da. S 10: 25: 50: 100 v;‘n 200 pg/l. Tinh
lugng. hydrazine tao thanh trong miu nghién clru dua
vao dé th chuin

Ham luong BOD. him luong ammonium, nitrite.
nitrate, trong cic mau mide thai duge xac dinh theo
cdc phuomg phip chuan quc 1é (Franson, 1995).

Xac dinh trang lugng khé caa bim bing cach siy
bim o nhiét dd 105°C/2 h

Phan fich trinh tie gene 16S rRNA

Cac phuong phap sinh hoe phan tir nhu vich
chiét DNA (éng sb va plasnud, ky thudt PCR. dién di
DNA, unh saeh DNA duoce thue hign theo Amano va
dong 1ac gia (2007). Ciip mdi duge sir dung cho tich
dong gen 16S RNAr la cip mds dic hiéu cho nhom
vi khuan anamox Amx820f 5° AAA ACC CCT
CTa CTT AGT GCC C 3 va Pladér. 5° GGA
TTA GGC ATG CAA GTC 3'. Su dung kit
FastDNA SPIN Kut for soil dé tich DNA 16ng 50 10
cae mau ban cua hing MPbio (M¥).

PCR duoc thuc hign véi tong thé tich 25 pl


http://astm.org
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chua: 2.5 p) dém PCR 10x; 2,5 ul 2,5 mM dNTP; 2
ul 10 mM MaCly ) pl moi 10 pM 16SE | ul 10 pM
16S5: 1 b DNA khuén (= 100 pg/ml); 0,3 pl Tag
DNA polymerase 1 U/ul, 15,7 pl H>O. Chu trink:
94°C/ 4 phat: 30 chu ky (94°C/30 gidy; S8°C/1 phat;
72°C/1 phat): 72°C/ § phit. DNA plasmid 1ai 16 hgp
trén duge tinh sach bing bé sinh phim Invitrogen va
doc trinh ty trén ABI 3100 (Applied Biosystems)

Nghién cirw mt s6 tinh chit sinh Iy dnh hiromg
dén hoat tinh anammox

Nghién ciru anh huong cua pH 1én hoat tinh
anammox duge tién hanh 6 pH §; 6, 7; 7.5: 8: 9; 10;
12 Bé thay d6i pH ban dau, Dung djch H.SO, 4N va
NaHCOy 15% duge sir dung dé diéu chinh pH ban
dau cua mai truémg.

Nghién ctru anh hurong cua nhiét do 1én hoat tinh
anammox dugc tién hanh & 10; 20, 25, 30. 37, 42;
45°C. Thay déi nhiét d6 bang cich dat mau nghién
citu trén cae may khudy gia nhigt.

Nghién clu anh huéng cua nhigt dé vei ham
luemg ammonium Iic dau 1a 10 mg N/L, va nitrite 1a
6 mg N/L. Nghién ciru anh hurong cua pH voi ham
lugng ammonium lie ddu 1a S mg N/L, va itrite 1a
2.5 mg N/L

Nghién ctu anh huéng cua nitrite 1én heat tinh
angmmox: ham Jugng N-NH, luén & 10 mg/L, him
lugng N-NO, thay doér trong pham vi tr 2.5: 5, 10:
20, 50 100; 200 mg N/L.

Dé tién hanh cac thi nghém trén. cic mau ban
<6 hogt tinh anammox duoc chia vao cic binh co
dung tich 100 mt chia 30ml méy truong nudr ham
lugng bun 1Eng dat 2,7¢/. Binh thi nghi¢m dat trong
dieu kign ky khi va dugc khudy dao méi truémg nuét
bing h¢ thdng khuay tir.

Théng ké sinh hoe

Sir dung phuong phip xu ly théng ké sinh hoc
bing phan mem Excel. Ket yua la trung binh coa cac
két qua thi nghiém vdi 6 lan 13p lar thi nghiém 1a 3
vl phép tinh sai sé.

KET QUA NGHIEN CUU

Nghién ciru lam giau vi khuan anammox cia
ching 16i trude day da phat hign duge qua trinh oxy
héa ammomum trong diéu  kién Ky khi
(ANAMMOX) cua ca 3 miu bin (bun thir Pha Da,
ban hai coa 1o giél mo Binh Da va ban hd ga)
(Hoang Phuong Ha er al. 2012). Qua trinh
ANAMMOX dugc phat hién bing su giam déng 1hai

ammonium va nitrite trong diéu kién Ky khi. dac bigt
1 sy hinh thanh san pham trung gian hydrazine cua
qua trinh. Déy la tinh chat rat quan trong minh chimg
thém cho su c6 mat cua qua trinh ANAMMOX Sy
phat hi¢n qua trinh ANAMMOX nay déng nghia vor
viéc hinh thanh mét cong nghé mai trong vice \ir Iy
nuée thai bi 6 nhiém ammonium. Dé tim hicu thém
ve qua trinh ANAMMOX va vi khuan tham gia vao
qua trinh nay. mot s6 dac diém sinh hoc cia vi khuan
anammox di dugc quan tam nghién ciru

Xac dinh sy c6 mit cua vi Khuidn anammox bing
phan tich trinh ty gen 16S rRNA

Tham gia vao qua trinh ANANINON Ja nhém vi
Kkhuan anammox. Nhém cac vi khuan nay thudmg xuit
hién & nhing viing thiéu khi. trong cic h¢ thong xu ly
nuge thai hay trong ban thar bi nhiém ammonim vén
néng do ¢ao. BE biét chinh \dc sir ¢o mat cua nhém vi
khuan anammox tham zia vao qua trinh ony hoa
ammomum ky khi. k§ thuit PCR khucch dai doan gen
16S TRNA caa vi klnmn di ducic tién himh Dich chiéy
DNA 16ng $6 ti cac mau bun Pha Do, 16 mé va hé ga
(PD. LM. HG) da su dung trong phan img PCR. m&
Plad6 duoc tiét ké dia teén trinh wr gen 16STRNA
cac ching vy Khuan thuée Ba Plantonn cetales v mén
AmAE20 10 cie chiing vi khuan thuge nhom anammox
did mo ta v phan vat héu va phuong phip. Kt qua
dugc he hién ¢ hinh | va 2.

Két qua tach chiét DNA tdog s6 coa 3 méu bin
duoc kiém tra trén ban dién di cho thiy DNA 1a mot
bing sing 1o nét ¢o thé s« dung lam khudn khuéch
dai doan gen 16S rRNA cua vi kh bing ky thuat
PCR. San pham PCR (llinh 2) cua cac vi khuan
thude ca 3 mau bin déu chi co mot bang DNA 1o
nét, dic hicu vér kich thuoe khoang 770 bp phi hop
var tinh toan Iy thuyét San pham PCR nay sau khi
dioc tmh sach bing bo simh pham do hang
Inviirogene cung ¢ap da giar trinh v DNA trén may
wiai trinh wr wr dong ABI 3100 (Applied Brosystems,
Phong Thi nghi¢m Trong diém Cong nghe Gen -
Vién Cong nghé Sinh hoc. Vién Han lam Khoa hoc
va Cong nghé Viet Nam)

Két qua giar trinh nr gen 165 rRNA cua cic
chung vi khuan tr 3 mau bin PB. HG va LM di duoc
xtr 1y bang phan mém BLAST va Bioedit, sau do su
dung phan mem CLC sequence Viewer dé so sinh van
rinh tr gen md héa 16S rRNA cua cic chung vi
khuan thuoc Bo Planstomycerales nhom i khuin
anammox (rén Ngan hang Gen guoc & Mor quan hé
phat sinh ching loai cua 3 Lh\ll\" i Khudn trong cice
mau bun nghién ctru duoc the




Hinh 1. DNA téng s tor mu bun PD (1). bun LM
(2) bun HG (3)
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Hinh 2 San phim PCR khuéch dai gen ma hda ribosome
16S tr m3u bun PH (1). bun LM (2) bun HG (3)

o Nittosomonas europaea
Nitrosomonas marina

—2

[_ﬂ: Nitrobacter hamburgensis X 14

Nitrobactes winogradsky)

sz Uncultured bactenum anammox clona P15
—uf HPH_LM_ARNX820
—y L HPH_HG_ARNX820

= Anammox70

N <+ Anam11_165
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U -~asanammox24
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u,

EN Anamo4
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- <Apamd3

g~ Aoan1?
Anam18

Anam22

——— Anam26
= Anam02

- ———————— Anam12

Anam19
< HPH_PD_ARNX820
Cantidat 168

T Candidatus_Brocodia_anammoxidans_165

Hinh 3. Cay phat sinh ching loal cia 3 ching vi khuan oxy hoa ammonium ky khi (HG. Lt PD)

Cay phit simh chung loat (Hinh 3) duoc chia lam
hat nhanh chinh Nhanh thir nhat 1a chung vi
khuan méu khi oxy hoa ammonium (Nurosomonas
curopaca: Nitrosomonas marma) va vi Kbuan oxy
hoa nitrite (Nitrobacter wimogradskyi. Nitrobacter
haburgensis). Nhanh thir har bae gém cice chung vi
Lhudp ony hoa ammonium ky khi. ching déu la cic
chung chua duoc phan lap riéng r& ma chi phat hign
ching nhér cie AS thudt sinh hoe phan wr. Két qua
whan duoe tic hinh 3 cho thay. ca 3 chung vi khuan
11G. LAL PD déu nim trong nhom cde vi khuan oxy

574

hoa ammonium ky khi. ching 1o ching la nhimg
ching vi khuidn anammox. Trinh tu gen mi hoa 168
rRNA clia cac vi khuan trong mau bin HG va LM o
dé wong dong 98% va 99% wong (mg voi ching
uncultured bacterum Anamimox70 va chang déu c6
da urong déng 15i 98% vor har chiing uncultured
bacterium Anammox clone PIS va uncultured
bacterium Anammox6 1. Ching 6 do trong dong
94% vé trinh 1y gen 165 rRNA déi véi cic chung
unculmred planstomyces clone Anam 16; 11, 08. 07,
15 va 14 va ¢o do wong dong voi nhom cie ching
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unculmrrd planstomyces clone Anam 19; 22; 26; 02,
18:17: 12 04: 06; 10; 03 13 90%. Ching vi khuan
cia mau bin PD c6 do tuong dong vé trinh ty gen
mi hoa 16S rRNA 1a 96% so vai cic ching
uncultured planstomyces clone Anam 19; 22; 26; 02;
18: 17: 12 04; 06, 10: 03, va 92% v6i nhom cac
chung uncultured planstomyees clone Anam 16: 11;

08.07: 15 va 14, Trinh ty gen ma hoa 16S IRNA cua

cac chung vi khuan tir 3 miu bin HG: LM va PD
déu ¢6 do tuong dong 84% vai lodr Brocadia
anammoxidant va loai Anammoxolobus propionicus.
Do ruong dong \é trinh wr gen 16S rRNA cia 3
chiing vi khudn anammiox so sanh vai mét s6 chung
Irén ngan hang gen quéc 1¢ duoc ong két o bang |

Bang 1. D6 (wong ddng Irinh tu gen 168 rRNA ca 3 ching LM, HG. PD

CAc chung trén NHGQT LM (%) HG (%) PB (%)

uncultured baclenum Anammox70 99 98

uncullured bacterurm Anammox clone P15 98 98

uncullured bacteaum Anammox61 98 928

uncultured planstomyces clone Anam 16. 11, 94 94 92

08,07.15v3 14

uncullured planstomyces clone Anem 19, 22, 90 90 96

26.02.18. 17.12. 04.06: 10. 03 12

Brocadia anammoxidant 84 84 84

Brocadia anammoxidant 84 84 84
Chong v1 khuan ky méu Anam 01 (Unculrired Cho dén nay. cic nghién ciru vé da dang sinh

planstomycete clone Anam 01): cic ching khic ky
higu (r Anam 03, 04, 06, 07; 10,1112, 14: 15,16
17: 18,19, 22, 26 <6 (én wwong img Uncidied
Panstomyeere clone Anam 03...26. Cac chung 1
Khuan ndy duge phat bign trén hé Joc sinh hoe cua
trigm su 1y nerdre thai chan mids lon. Con cic chung
ky méu AS, 20vd AS 24 duge
phat hign trong nude thar cua hé¢ nudr har san nuoc
ly. Ciie chung v1 khuin Anammox60. Anammox70,
unculiured bactenum clone P15 1a nhimg thlll" vi
Khuan duee phat hién trong cic hé thd
khudn ananmox ¢ trang thar 1w nhicn va nhin go
khi nghién ciru vé vi tri phan lear cia cac w1 khudn,
Chong vi khuan  Brocadia  anammoxtdund  va
Anapmoroglobus propionicus duwge phat hién Qi
tram xv |y nuoc thai, lat ca cac chung nay dcu khéng
thé nudi cdy duge, chimg chy phit luén bang cac ¢l
thy phan tr khi nghién ciru sur da dang loar. Ket qua
phin tich |r|nh tr gen 16S (RNA cua 3 chung vi
Khuan tr 3 mdu bin HG. LM vi PD modt lin nira
khang dinh sir o mat cua phom vi khuan anammox
trong cac mau ban nghién ciru. C6 hé tam dat lg‘n
¢t 3 ching vi khuan duge phat lién trong cic mau
ban 1a: Planstomyees clone Anam WG: Planstomyces
clone Anam LM: Planstomvees clone Anam PD v
ching di dwge dang ky 1rén ngan hang gen quéc 1&
VA 6 ma s0 tuomg tng la KC243150: KC243149.
KC24314x

hoc méi quan h¢ dr truyén va ngudn goe phat sinh
chung Joai cua cac chung vi khuan oxy hoa
ammontum kv khi cting chy phat hién nhom cac vi
Khuan anammox bang ky thuat sinh hoc phin tu. da
phat ién duge § chi thuae B Planctomncetales:
Canchdats - Brocadia.  Candidais Kuenenia.
Candidatuy Sealindua. Cemndidatus
Anammoxoglobus vir Condidutny Jetienia

o1 50 tinh chat sinh iy anh hwong den hoat tinh
anammon

Mot 50 nghién ctru truoe diy cua chang 101 da
chimg minh ¢o qua trinh ANAMMOX trong cic miu
bun nghién ctru (Hoang Phuong Ha e afl.. 2012), ky
thuit phan tu \ac dinh trinh tr gene [6S rRNA cua
vi khuan mot lin nira khang dinh sy c6 mit cua vi
Khuan anammox trong cic mau bun PD. LM va HG.
Dé tim hi¢u thém vé van tro cua nhom vi khuin nay
tham gia vao qua trinh ANANMMON. mét so nghién
ctru vé tinh chat sinh ly cua ching duoc ucén hanh
Sinh khoi chira vi Khuan anammox la dor wong
nghién cu.

Anh hieong ciio nuét dp

Rit nhiéu nghén ciu cho rang, nhiét do anh
huong dén hoat tinh anammox ¢ nghién cira anh
nhiét do6 dén qua trinh oxy hoa
mau bin Phi D& (PD) ¢ hoat

huong  cua
ammonium Ky khi.
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tinh anammox duoe tién hanh nghién ciru o 10; 20;
25:30; 37, 42 va 45°C. Hoat tinh anammox duoc xac
dinh bang sy giam & déno thai ham Juong
ammonium va nitnte trong binh nghlu\ clru sau 6 h.
Kée qua nghién ciu cho lhay (Hinh 4), & 20°C
hoat tinh anammox di rd rang, hoat tinh anammox
dugc ting din khi nhiét dé ting va & uu kin &
nhiét d¢ 30-42°C. 10 mg N-NH, va 6 mg N-NO»
duge chuyén hoa gan nhu hoan toan ¢ dai nhét d¢
tir nay. khong co hoat tinh anammox khi nhiét d6 o

Ham luong N (mg/l)
c-oNnLAOON®O D

Hinh 4. Anh hurdmg cua nhigt dé dén hoat (inh anammox cua vi

Anh lucong cia pH

Nghién clu anh huong cia pH dén hoat tinh
anammox. mau biun Phty D& ¢6 hoat tinh anammox
duoc nudi cdy wén hé thdng khudy o nhiét dé 30°C
vé1 cac gid tri pH khac nhau $; 6; 7: 7.5: 8, 9; 10; 12
(Hinh S).

Két qua nhan duge sau 6 h i miu cho lh'('iy.
Khdng phat hién hoat tinh anammox o pH 5 va 12. G

w IS
[XINT TN

15

Ham lugng N (mg/l)
~
N oo

4
[SIRT S

—— N-NH4 (mg/l)
—m— N-NOZ (mgfly

Hoang Phuong Ha & D3 Thi To Uyén

10°C va 45°C. Nhu vay, vi khuan anammox trong
mdu bin Phi D6 c6 phé hoat dong & khoang nhigt
d6 rtong, khi nhiét d6 lén 13i 42°C hoat tinh
anammox cua vi khuan vdn cao, ham lugng
ammonium chi con lai trong djch méi trudomg |3
0,22 mgN/L con mitrite la 0,55 mgN/L, Nghién ciu
cua Egh va dong tac gia (2001) ciing chi ra ring, vi
khudn anammox duge phat hién 1ai h¢ thong xu ly
nude thai sinh hoc & Kolliken, Thyy si ¢6 hoat tinh
té1 wu ¢ 37°C

25 30 35 40 45
Nhi¢t d§ (d$ C)

sinh vat trong miu bun PO

pH 6 hoat tinh anammox rat yéu, bam luang
ammonium va nitrite hau nhu khong thay dér. Hoat
tinh anammox cao ¢ pH 7 va 7,5 va cao nhat ¢ pH 8
(gram di hon 90% ham lugng ammonium vi hon
80% nutrite trong mo1 truémg nuéi), hoat tinh
anammox cing dugc phat hién o pH 9 va 10 nhung
ham lrong nitrogen (ammonium v3 miteite) chi giam
khoang 24% va 20% lutmg ung Céc thir nghiém vé
anh hudng cia pH déi véi mau 16 md ciing cho két
qua gan tuong tu (Hinh 6)

5 6 7 8 9 10 11 12
p

Hinh 5, Anh huéng cia pH dén hoal tinh anammox cua vi sinh vat trong mau bon PD
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5.
~ 4l —e—NH,
‘E‘ ——NO,
z 3
4
& 21
3
&
I
4] 2 4

[ g 10 pKH .

Hinh 6 Anh huding cia pH dén hoal tinh anammox cua vi sink vat rong mau bun LM

Cic nghién citu anh huong cua pH dén hoat tinh
anammox cho thay, kha nang chuyén hoa
ammonium va nitrite thich hop & pH trung tinh va
hoi ki€m, hoat tinh anammox cao nhat & pH 8 (d&i
Vo1 ¢a 2 mAu LM va PD) Trong més truong pH qua
a0 (pH—l2) hoac qua thap (pH=5) thi hoat lmh
chuyén héa cac hop chit chira mtrogen cia ching rét
kém M@t s nghién ciru truGe ddy vé tinh chat sinh
I cia vi khudn x o loal B.
K. stunigartiensis cung cho thiy 2 ching nay ¢6 hoat
tinh ¢ pH 1r 6,5 dcn 8.3 va nhiét d6 tong khoang
20-43°C Hoat tinh té1 wu o pH 8§ va 37°C déi voi
ching K stutgartiensts, nhung ching B.anamoxidant
lar 161 vu & pH 8 va 40°C ( Egli er al., 2001; Jentien

idant va

=
2 2
3 8

I~

Ham Iurong N (mgfl)
5
s 3

et al, 1999).
Anh huromg ciia néng dé nitrite

Nirite la chdt nhan dién i, bit bude phai ¢ mat
trong qua trinh oxy haa ammonwum ky khi, nhung &
ham luong nitnite qua cao c6 the gay uc ché dén qud
trinh. Nghién ciru niép theo vé anh huong cia nitrite
dén qua trinh ANAMMONX ciing dugc dé cap dén
Cac thir ngluém v cac ndng do mitrite khie nhau,
ham luong ammomum ban dau 14 khéng doi da duoc
mé ti trong phin phuong phap nghién ety Trong
diéu kién ninét dg 28 = 2°C. pH = 7.5 Sau 6 h nudr
ky khi. chung té1 da xic dinh ham lugng ammonium
va nitrite con lai 1rong miu.

_;_ku il

Ham Iwong N-NO2 {mgl)

Hinh 7. Aah huéng cua nitnte dén hoat linh anammox & ching PB.

Két qua cho thay (Hinh 7). kbi ndng do mtrie
trong méi trudng 14 2,5: 5. 10; 20 va S0 mg N/L, qua
trinh oxy hoa ammonium ky khi van dién ra binh
thuong, cu thé 10 mg N-NH, trong binh thi nghmém
duge chuyén hoa gan nhu hoian toan. Khong phit
hi¢n hoat tinh anammox khi nong dd N-NO- cao hon

hodic bing 100 mg N/L. lugng ammonum lic nay
gan nhu khong thay doi va chy dao dong trong
khoang tir 9.5-9.9 mg N/L Nhu vdy. cd thé khi nong
d¢ mitrite tang rr 100 mg N/L tro 1én, qud trinh
ANAMMOX bi e che. Cac nghién cinf cua Jentien
va ddng tac gia (2001) cing cho ring, nitrite o ndng
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46 5-10 mM hoan 1oan Uc ché qué trinh
ANAMMOX. Strous va déng téc gia (1999) cing két
luan, ham lugng N-NO, trén 0,1g/l s¢ mat hoat tinh
anammox Kél qua nghién ciru cda chung 161 mot Yan
nira chimg 10 vi khudn anammox rai nhay cam va
hoan 10in bi tic ché khi ham luong nitrite wr 100 mg
N/ o di

Tom lal. cac két qua nghién ctu tir qué trinh 1am
giau bun Ky khi dén tinh chat sinh 1y. sinh héa cia
cac vi khuan co mdt trong cic hé bin nghién ciru da
chimg 1© ¢6 qua trinh oxy héa ammoninm ky khi
(ANAMMOX). két qui phan tich trinh 1o gen 168
fRNA cia cc chung vi khudn tr 3 mdu bun PP.
LM. HG da khing dinh. cac chang vi khuan nay déu
thuge nhom vi khuan anammox tham gia vao qua
trinh ANAMMOX. Cic nghién ciru nay di cung cap
mat sb dan héu \¢ s 100 tar ciia nham vi khuan
anammox tar Vigt Nam. Diy li nghién ciru rdt quan
trong va la uén dé cho cac nghién e img dung tiép
thea (rong cac md hinh cong ngh¢ man dé air ly nude
thai bj 6 nl ammonium bang phirang phap ky
khi Cong nghé xa ly nay con mar dbr voi nude
ngoar va rat méi o Viét Nam

KET LUAN

Mot o nghién ctu v tinh char sinh 1§ cia vi
khudn anammox tham g vao qua trinh
ANAMMOX di duge xéc dpnh. diéu kién nhigt do
thich hgp cha hoat tinh anammox tir 30 - 42°C va
pH & uu 1 7 - 8&: Quad trinh ANAMMONX hoan toan
bi wre che khr ham hegmg nitnite tr 100mg N/ tro di.

Bang phuonz phap phan tich trinh ur gen 16S
rRNAL A xiwe dinh vytri phan Joai cua 3 chung vi
khuan duoc 1ay tir 3 miu biin HG, LM va PD Ching
déu thude nhom vi Khuin oxy hoa ammonium ky khi
va duoe tam dat 1én lan lwgr 1a Planstomyees clone
Anam - HG: clone  Anam  LM:
Planstomyees clone Anam PD.

Planstomyees

Loi cam on: Cdc thi nghiém dwoc tén hanh bzfng
nguon kil phi tie dé tar cap Vién Cong nghé Smh
hoc. trong thong bdo nay <6 sie dung trang thiér by
cua Phong thi nghiém Trong diém Cong nghé Gen,
Vién Cong nghé smh hoe
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CHARACTERIZATION OF ANAMMOX BACTERIA DETECTED FROM SEWAGE

SLUDGE SOURCES IN VIETNAM

Hoang Phuong Ha', Do Thi To Uyen

Institute of Biotechnology. Viemam Acudemy of Science and Technology

SUMMARY

“Author for correspondence: E-mail, ha27682002@

To remove nitrogen compounds i waslewater treatment process. the traditional technologies are often
apphied nunfication — denitnification This method will not be suitable for treatment of wastewater with low
C/N concentration, such as indusinal waste water because of COD supplying requirement Therefore, new
technologies for nitrogen compounds removal have been detected and developed to change 1o the traditonal
waslewaler reatment technologies because 1t was consistent with nature ol waste water and reducing
technology costs This 1s an anaerobic ammonium oxidation (ANAMMOX). this process with the participation
of the anammox bacteria oxidize ammonia using nitole as electron acceptor and producing aumospheric
dutrogen. Afier discovering the ANAMMOX process from enriched sludge samples (Phudo village. sewage
sludge of pig slaughtering area m Bivh Da and manboles of TOSERCO hotel - Hanoiy The research on the
charactenization of anammox biomass was carried out Anammon bactena were detected by sequence of 165
FRNA genes amphfied by PCR using umsersal primers designed for anammon bucteria The sunable
conditions for anammox activity are pH from 7 to & and temperature from 3010 42 °C Anammon activty was
completely mhibited when the nunte concentration = 100 mye N'L

Kevwards: Anammon, activared shudge, desirificotion, mitnlication. anaeiobic ammone ovidizog bacterna
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