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Tém tit. Viéc loai bo nito béng phuong phap sinh hoc ¢6 vai tro rdt quan trong trong cong
nghé xt ly nwdc thai. Qua trinh x1t Iy nay bat dau bang viéc oxy héa amoni thanh nitrit &
tao diéu kién cho cdc qud trinh nitrat va phan nitrat dién ra sau d¢6. Nhiéu chting vi khuan
khac nhau ¢6 kha nang oxy hda amoni da duoc cong bé. Trong nghién ctru nay, ba chung vi
khuén véi dinh danh Bacillus megaterium HT1, Bacillus licheniformis HT1 va Bacillus subtilis
HT1 duwoc phan lap tir mau nuwdc thai chan nudi lon c6 kha nang oxy héa amoni. Sy chuyén
héa amoni trong cac thi nghiém duoc phén tich theo phuong phap quang phd. Ca ba chiing
vi khuan déu sinh treong va chuyén hda amoni trong moi treong véi pH va nhiét do t6i uvu
7-7,5 va 30-37 °C. Ca ba chung déu c6 kha nang chuyén héa hoan toan amoni véi nong do
1én dén 750 mg/L sau ndm ngay nudi cdy va toc d6 chuyén hdéa amoni ctia ca ba chung vi
khuén ty 1é thuén véi noéng do amoni thtt nghiém. Ba ching ¢ kha nang chiu NaCl ¢ nong
d6 3% va sinh treong va chuyén hda amoni trong moéi truong véi nong dd oxy hoa tan thap
(0,1 mg/L). Két qua nghién cttu da doéng gbép vao su da dang ctia cac loai vi khuén c6 kha
nang chuyén héa amoni va tiém nang 1én trong viéc tng dung cic chung nay vao xw ly
nudc thai.
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Abstract. The biological removal of ammonia plays an essential role in the wastewater
treatment technology. The oxidation of ammonia is the first step converting ammonia to
nitrite, which is then transformed to nitrate as an intermediate substance and finally
biotransforming to free nitrogen. A variety of bacterial strains with the ability to oxidation of
ammonia were published. In this study, three ammonia-oxidizing bacterial strains were
isolated from wastewater after biogas tanks of industrial pig farms in Ha Tinh province,
named Bacillus megaterium HT1, Bacillus licheniformis HT1, and Bacillus subtilis HT1. The
biotransformation of ammonia was monitored by the spectrum analysis method. The
optimal pH and temperature for the three isolates’ growth are 7-7.5 and 30-37 °C. They can
oxidize ammonia with a concentration of up to 750 mg/L within five days of incubation, and
their ammonia-oxidizing rate is proportional to the concentrations of ammonia tested. The
bacteria work well in the medium containing NaCl at a concentration of 3%. Besides, the
low level of DO (0.1 mg/L) does not significantly affect their growth and ammonia-oxidizing
activity. The results of this study can contribute to the diversity of ammonia-oxidizing
bacteria and bring great potential to apply them to treat ammonia in wastewater.

Keywords: Bacillus, ammonia-oxidizing bacteria, pig farm, wastewater, biogas tank

1  Datvan dé

Amoni ton tai trong nuwdc 6 hai dang la NHs va NHs* va la moét trong nhitng thanh phan
quan trong ctia chi s nito trong nuwdc thai. Viéc xit ly amoni trong nudc thai chu yéu dwa vao
phuong phap sinh hoc. Day la mét qua trinh chuyén hoa sinh hoc phtic tap véi swe tham gia cta
nhiéu nhém vi khuan khac nhau dé€ chuyén hoa amoni thanh nito ty do thoat vao khong khi.
Nitrit hda 1a qud trinh quan trong dau tién tao diéu kién cho cac qua trinh nitrat héa va phan
nitrat dién ra tiép theo trong qua trinh oxy héa sinh hoc loai bd amoni trong nudc thai. Cac

nhom vi khuédn c6 kha nang oxy héa amoni (ammonia-oxidizing bacteria, AOB) kho phan lap,
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phat trién cham va thuong rat nhay cam voéi cac diéu kién moéi treong. Do d6, qua trinh oxy hoa
amoni sinh hoc trong cac nha mdy xt ly nudc thai cong nghiép thwong dwoc xem la qua trinh
kho du doan va khong dang tin cay [3]. Rat nhiéu chung vi khuan thudc chi Nitrosomonas c6 kha
nang oxy héa amoni va chung dugc xem la nhém vi khuan quan trong nhét va dwgc ap dung
pho bién nhat trong viéc xt ly x ly amoni trng nuwdc [8, 10, 24, 27, 30]. Bén canh sy pho bién va
vai tro cua chi Nitrosomonas trong su oxy hda amoni thi hai nhém vi khudn khac la Nitrosospira
va Nitrosoccocus cing rat pho bién va c6 kha nang oxy hda amoni [20]. Cadc nhém vi khuan nay
phan bd rong rai trong cdc moi treong khac nhau nhw dat, nuwde va trong cac cong trinh xi ly
nuée thai nhan tao [1, 4, 6, 11, 17] ciing nhu trong cdc moi truong song khic nghiét nhuw dat
nhiém axit [5, 9], trong quéng chita nhiéu sunfua [4] va trong moi truong véi nhiét &6 cao [7].
Mac du cac nhém vi khudn nay thé hién vai tro quan trong cua ching trong qua trinh xt ly
amoni trong nudc, nhung ching van c6 mot s§ yéu diém han ché kha nang x@ ly cta chiung
trong tw nhién cling nhu ap dung trong cac cong trinh x ly nudc thai. Thudc nhém vi khuan tw
dudng nén ching sinh trudng va phat trién chdm va do d6 dé bi cdc nhém vi sinh vat khac
trong nudc thai canh tranh [21, 31]; tdc d§ phéan chia t€ bao nho; ching rat nhay cam voi cac
diéu kién moi treong nhw pH, nhiét d9, anh sang, COD va DO [2]. Déc biét, médc du chung la
nhitng vi khuan c6 kha nang oxi héa amoni, nhung ching lai khong chiu dwgc mdi truong séng

v6i ndng do amoni cao [12, 13, 21].

Céc nhom vi khudn di dudng (heterotrophic bacteria) c¢6 kha nang chuyén héa amoni
trong diéu kién di dudng véi nhitng déc tinh wu viét hon so véi cac nhém vi khuan oxi hoa
amoni tu dudng nhu sinh trueong phat trién manh, tdc do nhan d6i té bao nhanh, c6 kha nang
canh tranh t6t d6i v6i nhom vi khuan khac trong nuwdc thai va c6 kha nang thich nghi véi nhiéu
diéu kién mdi truong khéc nhau nhu pH, nhiét do, COD va DO. Diac biét, nhiéu nhém vi khuén
di dudng cé kha nang oxi hda amoni trong moi treong nudc véi nong dd amoni rat cao [12, 19,
26]. Bacillus 1a nhém vi khuan di dudng cé kha nang chuyén héa amoni kha tot [14, 26, 32]. Oxy
héa amoni 1a mot qud trinh phtte tap, doi hoi sy tham gia cia mét s6 enzyme do nhém vi khuan
c6 kha nang oxy hda amoni (AOB) tao ra va si c6 mat ctia oxy. Sy tham gia ctia hai enzyme
ammonia monooxygenase (AMO) va hydroxylamine oxidoreductase (HAO) c6 vai tro xtc tac
cho quéa trinh thu néng lwong trong qua trinh oxy héa amoni. Qua trinh bt dau bang enzyme
ammonia monooxygenase xuyén mang xuc tadc cho qua trinh oxy hdéa amoni thanh
hydroxylamine d€ thu hai electron truc tiép tir quinone. Qua trinh nay can sy c6 médt ctia oxy va
phan tting xay ra theo cac phuong trinh sau: NHs + O2 — NOz+ 3H* + 2e- va NHz + Oz + 2H* +
2e- — NH:0H + H:0. Sau d6, enzyme hydroxylamine oxidoreductase xtic tac cho qua trinh
chuyén hydroxylamine thanh NO>- theo phuong trinh phan tng sau: NH2OH + H20 — NOz+
5H* + 4e-~. Nhom vi khuan nay dwoc cac nha nghién cttu vi sinh vat moéi treong quan tam do
chiing ¢ mot sd dac tinh wu viét nhw sinh treong va phat trién manh, c¢6 kha nang ton tai cao
trong cac mdi tredong c6 didu kién sdng khic nghiét do chiing cé kha ndng sinh bao tu, téc do
nhan do6i t€ bao 16n, tinh canh tranh cao véi cac nhom vi khudn khac trong nudce thai, sinh
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treong va phat trién trong nhiéu loai moi truong khac nhau. Déc biét, nhiéu cong bs da ching
minh rdng nhiéu chiing vi khuan thudc nhém Bacillus c6 kha ndng oxy héa trong moi truong cé
nong do amoni rat cao (trén 1.000 mg/L) va nhiéu chung cé kha nang truc ti€p loai bé amoni
théng qua su hinh thanh nito ty do [14, 18, 26, 30]. Tuy nhién, rat it nhiing nghién ctru ¢ Viét
Nam cong bd vé kha nang oxi hda amoni ctia cac nhém vi khuan di duwdng néi chung va nhom
Bacillus noéi riéng. Ttr d6, muc ti€u cta nghién ctu nay la phan lap, md ta cac ddc tinh sinh hoc
va th nghiém kha ndng oxi hoéa amoni cac chung vi khuan thuéc nhém Bacillus. Nghién ctru
nay sé gép phan khang dinh tinh da dang ctia nhém vi khuéan c6 kha nang oxi héa amoni va mo
ra tiém nang ung dung cta ching trong xt ly amoni trong nuwdc thai va trong nudi trong thuay

san.

2 Vatliéu va phuong phap

21 Vatliéu

Ba mau nuéc duoc thu tir ngudn nude thai sau biogas ctia ho sinh hoc thit nhat ngay sau
ham biogas ctia ba trang trai chan nudi lon ¢ xa Son Kim 1 — huyén Huong Son — tinh Ha Tinh —
v6i toa dd lan luot la 18°27°41.80”N va 105°13’59.33”E, 18°28'28.67”N va 105°16’13.18”E va
18°27’36.30”N va 105°15’39.56”E. MAu duoc thu véi thé tich bon lit va chira trong can nhua vo
trung chuyén dung véi thé tich ndm lit. Mau duoc bao quan trong hop x8p cch nhiét chita da
kho va dua vé phong thi nghiém. Sau d6 mau dwoc tién hanh nudi cdy t&i da trong 36 gid sau
khi 1dy. Mau dugc lac manh va loc qua bong tham nudc vo trung dé loai bo can trudc khi tién
hanh thi nghiém.

2.2  Hoéa chat

Tat ca cac hda chat dugc st dung cho nghién cttu nay dwgc mua tir cong ty Merck —
CHLB btic va cong ty Hanna — Rumani véi d¢ tinh khiét 99-99,9% va stt dung cho cac phép
phan tich va phong thi nghiém.

2.3  Phuwong phap
Nubi cdy va phan 1ap vi khuin

5 mL mau dugc 1dy bang dung cu v tring va pha loang trong 45 mL nudc cat vo trling,
lac déu va thu dugc dung dich c6 d6 pha loang 10-". Tiép tuc 18y 5 mL tir dung dich c6 nong do
pha loang 10~ pha loang trong 45 mL nudc cat vo trung, lac déu va thu dugc dung dich c6 do
pha loang 102 Tién hanh twong tw, cho dén khi c6 duoc nong d6 pha loang 10-5. Tat ca cac
buéc pha loang déu duoc tién hanh trong ti cdy vo tring. Mau duoc phan 1ap trong cac ong
nghiém chita 10 mL mdi treong khodng véi cac thanh phan (g/L) MgClz: 0,5 g, NaCl: 1 g, K2POu:
1 g CaCOs: 1 g, FeCls: 0,02 g, Na2COONa: 1 g, NaHCOs: 1 g, (NH4)2S04: 0,2 g va nude cat vira
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du mét lit; pH = 7,2 £ 0,2 va 2 mL thach ¢6 nhiét d6 ndng chay thdp 2%. Cac dng nghiém dwgc
gitt & 37 °C trong tu dm. Quan sat sy hinh thanh cta khuan lac dong thoi kiém tra sy chuyén
héa clia amoni bang phan tng dinh tinh véi thudc thit Nessler. Thoi gian nuoi cay dé phat hién
khuén lac la nam ngay va kiém tra su chuyén hda amoni c sau 24 gio nudi cdy. Sw chuyén hda
mau thudce thit (phan ting duong tinh) tir mau vang sang mau nhat dan va su oxi hda hoan toan
amoni khi mau vang ctia thudc thir chuyén thanh khong mau. Nhitng dng nghiém nudi cay c6
s chuyén mau cta thude thtr ¢ bat ky mirc d6 nao déu duoc xem 1a dwong tinh va sé duoc lua
chon cho budc tiép theo cua viéc phan 1ap vi khudn. Cac khuan lac vi khuan c6 hinh dang va
mau sac khac nhau trong 6ng nghiém sé dugc cdy chuyén riéng ré sang cac 6ng nghiém méi
cho dén khi dat dwoc sy dong nhat vé hinh dang va mau sic ctia khuan lac thi dwoc xem la
thuan khiét. Ngoai ra, cac 6ng nghiém chira khuan lac ciing dugc ki€ém tra kha nang chuyén hdéa
amoni trong sudt qud trinh nuoi cdy va phan lap d€ loai bo b6t cac khudn lac khong phai la cac

vi khuan oxi héa amoni.

Pinh danh va xac dinh loai vi khuan

Céc chung vi khuan dwoc xac dinh la thuan khiét dua trén hinh thai vé d6 dong nhat
khuan lac trén mdi truong phan 1ap duoc dinh danh bang phuwong phap khuéch dai PCR va giai
trinh tu gene ma héa 16S rARN va tra cttu bang cong cu BLAST. DNA ctia cc chung vi khuan
phan 1ap duoc c6 kha nang oxy héa amoni duwoc tach chiét bang st dung bd kit Macherey-
Nagel (Hang Fisher Sicentific). Mau DNA sau d6 duoc tinh sach bang b kit ctia hang Promega
trude khi duoc khuéch dai bang mdy luan nhiét Bio-Rad T100 PCR Thermal Cycler, st dung
cap moi xudi la 27F va modi nguoc 1a 1492R. Mau DNA sau khi khuéch dai dwoc kiém tra do
thuan khiét bang b dién di ngang Mini Sub Cell GT ctia hang Bio-Rad va sau d6 mau dién di
duoc chup anh va phan tich trén hé thong Gel OmniDOC Cleaver Scientitific - Anh. Cudi cung,
DNA duoc giai trinh tu gene trén may giai trinh tu DNA ti dong Sanger Sequencing DNA
Analyzer ctia hang Applied Biosystems — M¥.

Thit nghiém xac dinh cic dic di€m nudi cdy ctia cdc chung vi khuan

Céc chung vi khuan da phan lap dugc khao sat ¢ cac diéu kién nudi cdy khac nhau:

+ Anh huéng ctia pH: Khao sat kha ning sinh truwéng, phat trién va chuyén héa amoni
cua cac chung vi khuan phan 1ap duoc trong cac moi treong nudi cdy c6 cac mic pH S5, 6,7, 8 va
8,5. Viéc diéu chinh pH ctia mdi treong nudi cdy duoc thuc hién trén may do pH cua hang
Toledo — Thuy Sy, stt dung dung dich NaOH 0,5 M va dung dich HC1 0,5 M.

+ Anh hwong ctia nhiét d6: Cac mirc nhiét d6 5, 30, 37, 45 va 50 °C duoc khao sat cho kha
nang sinh truong, phat trién va kha nang chuyén héa amoni cta cac chung vi khuan da phan

1ap. Céc binh nuoi cdy cta cac thi nghiém & cac mire nhiét do 30, 37, 45, va 50 °C duoc u trong
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tu &m c6 diéu chinh nhiét do, trong khi cac binh nudi cdy cua thi nghiém ¢ 5 °C duoc nudi trong

ngan lanh cta ta lanh c6 nhiét ké d€ diéu chinh nhiét do trong sudt qua trinh nudi.

+ Anh hudng ctia nong d6 oxy hoa tan (DO): Cac nong dd DO khéc nhau ctia mdi treong
nudi cdy 0,1, 4,5 va 7 mg/L duoc thiét 1ap d€ nudi cdy cac chung vi khuan. Viéc ha thap nong do
DO trong mdi truong duoc thuc hién bang cach suc khi CO2 vao mdi truong nudi cdy 10 phut
trude khi hap tiét tring méi truong va thém TiCi 1,5% cho dén khi dat dwgc DO mong mudn.
Nguoc lai, sit dung may thdi khi mini ¢ diéu chinh dé cung c&p khi nham ting DO cho hé
nuoi. Cac binh nuoi cdy cua thi nghiém nay duoc nuéi trong cac binh Schott Duran voéi thé tich
1 L chtta 700 mL moi treong nudi cdy. Miéng binh duoc day bang nut cao su (septa) dé€ ngan
khong khi. Nt cao su c6 thiét ké vi tri cho kim tiém d€ bd sung oxy, CO2, héa chat va chiét mau
do. Nt cao su va miéng binh dwgc vén kin béng n:!ip nhya. DO ctia mAu nudi cdy duoc do va
diéu chinh hang ngay. DO ctia mau thuong sut giam theo thoi gian nudi va oxy dugc bs sung
vao binh nubi cdy bang kim tiém vao khoang tréng phia trén binh nuoi cdy (headspace). Sau d6
binh dwoc lac tron 50 Tan trong vong mot phut d&& dam bao oxy hoa tan hoan toan trong mau

nuodi cay va tiép tuc do DO cho dén khi dat mutc theo thi nghiém.

+ Anh huong cta ndong dd mudi: Khao sat kha nang sinh treong va chuyén hda cua

amoni trong diéu kién moi truong khoang c6 b6 sung NaCl véi nong do 1, 3 va 5%.

Khao sat anh huéng cta mat d6 vi khudn nudi cdy ban dau va néng d6 amoni dén kha ning
chuyén héa amoni cta ba ching vi khuin di phén lap

+ Céc chung vi khudn da phan lap duoc khao sat vé kha nang chuyén héa amoni véi cac
mat do vi sinh ban dau la 104 105 va 10¢ t&€ bao/mL. Dung dich vi khuén ban dau dwoc pha
lodng bang nuwdc cat hdp vo tring va mat d6 vi khudn duoc xac dinh bang phwong phap dém
truc tiép vi khuan trén kinh hién vi st dung buéng dém Neubauer va diéu chinh thé tich nudc

pha loang d€ dat dugc mat d6 ctia thi nghiém.

+ Anh huwong ctia néng d6 amoni dén kha ning chuyén héa amoni ctia cic chung vi
khuan phéan 1ap duoc thiét 1ap véi cdc mdi treong nudi cdy c6 ndong do amoni ban dau khac
nhau 100, 500 va 750 mg/L. Két qua ctia su chuyén hda amoni ctia chung vi khuan duoc do trén
mdy do amoni ctia hang MARTINI Model Mi405 c6 thang do 0-9,99 mg/L véi sai s6 0,01 mg/L
theo phuong phap do quang st dung thudc tht Nessler. D6i voi cdc mau nudi cay cé nong do
amoni cao vuot qua ngudng do ctia mdy thi viéc pha loang mau dwoc thuc hién d€ dwa nong

dd mau vé khoang gié tri do va két qua sé duoc nhan véi hé s§ pha loang twong tng.

Tat ca cac thi nghiém trong nghién cttu nay duoc tién hanh trong ba binh nudi cay khac
nhau va gid tri trén do thi la gia tri trung binh cua ba binh nudi cdy dé. Ddi véi cac binh nudi
cdy chtta ba mau nudc thai ban dau va cc binh nudi cdy cac khudn lac phan 1ap c¢6 phan ting
duong tinh véi su oxy héa amoni thi dwoc cdy chuyén it nhat qua ba lan lién tiép dé khang dinh

tinh 6n dinh vé kha nang oxy hda ctua cac mau nudi cdy cing nhw cac khudn lac da phan lap.
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Tat ca cac the nghiém khao sat cac ddc tinh sinh truong va kha nang oxy hoéa amoni cua cac
chung vi khuan thuan khiét (ngoai trit thtt nghiém khao sat anh hwong ciia mat d6 vi khuan
nudi cay ban dau) thi mat d6 vi khudn duoc diéu chinh vé khoang 106 t&€ bao/mL cho cac binh
nudi cdy ban dau. Ngoai ra, cac thi nghiém déi chtiing duoc tién hanh trong cac binh mdi treong
chita amoni nhung khong c6 chita vi khuan (DC1) hodc chita chung vi khuan phéan lap duoc
nhung da duoc khtr trung ¢ 121 °C, 1 atm trong 15 phtt trude khi bd sung vao mdi truong
(DC2).

3  Keét qua va thio luan

3.1 Phén lap va dinh danh vi khuin

Tit ba mau nuwdc thai sau biogas ctia ba trang trai chan nudi lon, chin chting vi khuan
thuan khiét da duoc phén lap trong cac 6ng nghiém chira méi truong khoang trong diéu kién
hiéu khi. Trong s6 d6, chi ba chiing c6 kha nang oxy héa amoni. Két qua nhuém Gram cho thay
rang ca ba chting vi khuan déu 1a vi khudn Gram duong. So sanh trinh tw 16S rDNA ctia ba
ching vi khuadn nay véi ngan hang dit liéu NCBI bang chuong trinh BLAST két hop phan tich
s6 liéu bang phan mém MEGAG (So sanh sy khac nhau vé vj tri cac nucleotide gifta cac cp loai
dung ClustalW; cay phat sinh loai duwoc xay dung theo phuwong phap Neighbor Joining), chiing
toi da xac dinh ba chiang vi khuan da phan lap thudc Bacillus megaterium, Bacillus licheniformis va
Bacillus subtilis véi mic twong dong 100% (Hinh 1). Cac chung nay duwoc dét tén 1a Bacillus
heriforns s BBRISTOO6 (JF414759)

heniformis strain ML1 (HQ850703)
iformis strain BPRIST039 (JF700489)

~Bacillus subtilis strain YZSR384 (CP102769) g (—Bacil
“——Bacillus subtilis strain PRO112 (CP120600) 4
Bacillus subtilis strain DSM 13019 (CP120621) Bacillus licheniformis HT1
Bacillus subrilis strain HY2-62 (CP110365) Bacillus licheniformis strain C51 (KUS51127)
—Bacillus subtilis strain BCRC 10255 (NR_116017) 2| " ag | B licheniformis strain 3 (KP119810)
Bacillus subtilis HT1 > @ LBacillus lichen iformis strain GTA (GU086446)
Bacillus sublilis strain ZIM3 (MT539995) 8ok (ks Ticheniformis hraia CPO C11 (ON982500)
Bacillus subrilis strain 2014-3557 (CP045672) | Dol eheniforpis tainL.08 (KU3S1181)
A licheniformis strain CPO C3 (ON982497)
Bacillus subtilis strain IAM 12118 (NR_112116) } licheniformis strain TCCC 11148 (CP033218)
Bacillus subtilis strain DSM 10 (NR_027552) ) [ )

heniformis strain TSM2 (JX025165)
Bacillus subtilis strain NBRC 13719 (NR_112629) . Bacillus licheniformis strain KUBOTAB1 (MK855401)
Bacillus subtilis strain JCM 1465 (NR_113265)

heniformis strain YS65 (KU551256)
Bacillus subtilis strain SBMP4 (NR_118383) R = |_—B

licheniformis strain P41 (KU551199)

licheniformis strain Z11 (KU551215)

A B

., [ Bacillus megaterium HT1

“—Buacillus megaterium strain Y103 (MH368091)
‘———Bacillus megaterium strain XZ419 (KY417160)

Bacillus ium strain AFI1 (MZ468613)
| Bacillus ium strain B12 (KF010350)
w1 Bacillus megaterium strain WZ009 (JX997394)
Bacillus megaterium strain CCMM B583 (JN208059)
“wo | Bacillus megaterium strain VITSN02 (GQ406847)
Bacillus megaterium strain HDDMGO02 (EU723818)
T‘7—)3(1(1‘1115 megaterium strain UM5 (EOQ600771)
Bacillus ium strain Jz11 (JF833087)

C

Hinh 1. Cay phéan loai ctua chung vi khuan Bacillus subtilis HT1 (A), Bacillus licheniformis HT1 (B) va
Bacillus megaterium HT1 (C) dwra vao trinh ti gen ma hoéa 165 rDNA
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megaterium HT1, Bacillus licheniformis HT1 va Bacillus subtilis HT1. Chang vi khudn Bacillus
megaterium HT1 dwgc phan 1ap tir ngudn nudc thai sau biogas cta trang trai lon ctia hd thit hai.
Trong khi d6, hai chiang vi khudn Bacillus licheniformis HT1 va Bacillus subtilis HT1 dwgc phan

lap theo thit tw ttr mau nude thai ctia trang trai lon ctia ho thit nhat va ho thi ba.

3.2 Anh huwéng ctia pH dén su sinh treéng, phat trién va kha ning chuyén héa amonia cta
cac chung vi khuin

Két qua nudi cay ba chung vi khuan B. megaterium HT1, B. licheniformis HT1 va B. subtilis
HT1 da phan lap trén cic mdi treong nudi cdy véi cac mic pH 5, 6,7, 7,5, 8 va 8,5 cho thdy rang
ca ba chung vi khudn nay c6 kha néng phat trién trén moi truong véi pH dao dong tir 5 dén 8,5.
Tuy nhién, tat ca ching déu phat trién t6t nhat trén moi truong c6 miee pH tir 7 dén 7,5 mac du
ca ba chung déu phat trién kha t6t hai maie pH 6 va pH 8. Tuwong tu, ca ba chung nay déu c6
kha nang oxy hda amoni trong cac mdi truong cd pH tir 5 dén 8,5, nhung qua trinh oxy hda
manh nhat dién ra & hai moi treong véi pH 7 va pH 7,5 véi kha nang chuyén hda hoan toan

khoang 50 mg/L amoni trong thoi gian ba ngay nudi cdy (Hinh 2, Hinh 3 va Hinh 4).

Anh huéng pH dén si sinh tredng va phét trién cia Anh hudng ctia pH dén kha ndng chuyén héa
- B. megaterium HTI w0 amoni caa B. megaterium HT1
£ 1.00E+08 I e

_E 9.00E+07 %
"% 8.00E07 .
@ 7.00E<07 E
<o+ 6.00E:07 =
Zs g
= 5.00E<07 2
i = El
= 4.00E+07 L
3.00E+07 . I oy
2.00E=07 @
1.00E<07 Ii_ii ii = :ZO

000E00  Lmmmmm [ )

0 1 2 3 4 0 1 N 2 . 4

Thoi gian nuéi (Ngay) Thoi gian (Ngdy)
] e DC2 i pH=5 e pH=5
EpH-5 mpH-6 mpH=7 mpH=7.5 mpH=8 mpH=55 Pt . oot ors

Hinh 2. Anh hudng cta pH dén su sinh tredng, phét trién va kha ning oxy hda amoni ctia chung vi khuan
Bacillus megaterium HT1

. . . 5 ) Anh hwéng ciia pH dén khd ning chuyén héa
Anh hwong pH dén sir sinh triedng va phat trién cda

amoni cta B. licheniformis HT1
B. licheniformis HT1

SUL

1400E+08
1300E+08

= -
1200E+08 %
_y L10CEs08 g
% 100E:08 I 2
2 900E:07 k-
7 S
& 800E07 2
S 7.00E:07 g
XY 600E£07 T <
<o 500E:07 -
S 400E:07 z b
& 300E<07 <
= 200E7 I i i Z
100E=07 = i1
000500 Tmee——r LENEE= i
0 1 2 3 1 0 1 2 3 4
Thoi gian nudi (Ngay) Thoi gian (Ngay)
i - _ e DC1 ——DC2 e pH=5 e pH=6
mpH= WpH=6 mpH= WpH=7.5 WpH=8 mpH=85 orir s The T

Hinh 3. Anh hudng ctia pH dén sy sinh triedng, phat trién va kha nang oxy héa amoni ctia chiing vi khuan
Bacillus licheniformis HT1
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Anh hwéng cta pH dén sy sinh truéng va phat trién

Anh hudng cia pH dén kha ning chuyén héa
cua B. subtilis HT1

amoni caa B. subtilis HT1

1.600E+08

1.400E+08

1200E+08

1.00E+08

bao /mL

8.00E+07

£ 1
6.00E+07
3 F z i 20
400E+07 )
200E407 i i 10
0008500 | Tmmmee Tinki= 0l .
1 2 3 4

Thei gian nudi (Ngay)

Mat d¢ t&
Nong d§ amoni (ng/L)

BCl —
pH=7 pH=75

Thei gian (Ngay)
D2 pH5
mpH=S  mpH= pH=7  EmpH=75  mpH= pH=8.5

pH=8

Hinh 4. Anh huéng ctia pH dén sy sinh tredng, phat trién va kha nang oxy héa amoni ctia chiing vi khuan
Bacillus subtilis HT1

3.3 Kha ning sinh truéng, phat trién va chuyén hoa amonia ctia cic chung vi khuin phin
lap duoc

Do ca ba chung vi khuan Bacillus megaterium HT1, Bacillus licheniformis HT1 va Bacillus
subtilis HT1 sinh trudong va phaét trién t6t nhat trén moéi truong véi pH 7 va pH 7,5 nén moi
truong nudi cdy véi mie pH 7,5 duoc chon d€ khao sat kha nang chuyén héa amoni cua chiing
v6i cac nong d¢ amoni khao sat 1a 100, 500 va 750 mg/L. Mat dd vi khuan nudi cdy ban dau
duoc thir nghiém khoang 106 t&€ bao/mL. Két qua cho thdy ca ba chung vi khuan th nghiém
déu c6 kha nang chuyén hoa hoan toan amoni véi néng do 1én dén 750 mg/L sau ndm ngay
nudi cdy. Két qua ciing cho thay téc d6 chuyén héa amoni ty 1é thuén véi nong dé amoni thte
nghiém, tic 1a t6c d6 chuyén hoa amoni ting 1én trong cac binh nudi cay c6 nong do amoni
téng 1én. Ngoai ra, sy chuyén hoa amoni dién ra nhanh nhat vao ngay nudi cdy thit hai va thit
ba d&i vé6i ca ba nong dd amoni thtr nghiém méc du qud trinh chuyén héa dién ra twong d6i
cham sau 24 gio dau tién nudi cdy. Toc do chuyén hdéa amoni sau d6 cd xu hudng giam ké tir
ngay nudi cay tha tw tro di. Khi so sanh mat d¢ vi khuan cta ca ba chung thtr nghiém trong cac
binh nuoi cdy véi nong do amoni ting dan 1én, ching t6i thay rang nong do amoni thit nghiém
da khong anh hwong nhiéu dén su sinh truong va phat trién ctia ca ba chung vi khuan thi
nghiém (Hinh 5).

Tht nghiém dinh tinh va dinh luong nitrit trong quad trinh nudi cdy ciing dwoc tién hanh
va xac dinh réng nitrit 1a san pham ctia qua trinh chuyén hdéa amoni. Tuy nhién, trong nghién
ctru nay su chuyén hda cia amoni duoc quan tam hon la lwong nitrit sinh ra. Qua trinh chuyén
héa amoni khong xdy ra trong cac binh nudi cay d6i chimg hodc khong bd sung cac chung vi
khuan (DC1) hoac ¢6 b6 sung cac chung vi khuan da duoc hap khit trung truedce khi cho vao moi
treong (BC2).
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A Khé ning chuyén héa amoni ciia ba ching vi Anh hwéng ctia néng d6 amoni 100 mg/L dén su sinh
khuin phin 1dp duwoc trudng cfia ba ching vi khudn phin lip dugc
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E c
-2
::’ 80 = 8.00E+07
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=]

Kha ning chuyén héa amoni ciia ba ching vi Anh huwdng cita néng d9 amoni = 500 mg/L dén ser

Kkhudn phin lip duge sinh truéng cda ba ching vi khudn phén ldp duoc
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mQus B liccniformis HT1 @ B s1btilis HT1
C Kha nidng chuyén héa amoni cda ba ching vi Anh huwodng ciia ndng 46 amoni = 750 mg/L dén si
khuan phin 13p dugc sinh tredng ciia ba ching vi khuan phan lap dwge
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Hinh 5. Kha nang sinh treong, phat trién va chuyén héa amoni ctia ba chiing vi khuan phan 1ap dwoc
trong moi treong cd b6 sung amoni v6i ham lwgng 100 mg/L (A), 500 mg/L (B) va 750 mg/L (C)

34  Anh hwéng ctia nong do oxy hoa tan va nhiét ¢ dén kha ning chuyén héa amoni ctia
cac chung vi khuin tht nghiém

Ba mttc nong do oxy hoa tan 1a 0,1, 4,5 va 7 mg/L duoc khao sat cho kha nang sinh

trwong va chuyén hdéa amoni cua ba chung vi khudn Bacillus megaterium HT1, Bacillus
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licheniformis HT1 va Bacillus subtilis HT1 trong moi truong véi pH 7,5. Két qua the nghiém cho
thay rang ca ba chung vi khuan déu c6 kha nang chuyén héa amoni t3t trén mdi trwong cé cac
muc oxy da thir nghiém. Tdc d§ chuyén hoa ty 1é thuan véi nong d6 oxy ctia mdi truong nudi
cay (Hinh 6)

A Anh hudng cia ning 46 oxy dén khi ning B Anh huéng cia ndng 4 oxy dén khining  C  Anhhudng cita nbng 48 oxy dén khi ning
P, . ) chuyén héa amoni B. licheniformis HT1 chuyén héa amoni B. subtilis HT1
chuyén hoa amoni cua B. megaterium HT1
50 60 80
- 50 =) 50
-
f £ 3
2 40 " T % 10
=1 + e _E.
S g =
g 30 - g 30
£ = g
.y 1]
E" 20 X ] g 20
7. " “ g
Z 10
10 - z
0 0
0 1 2 3 1 0 1 2 3 4
Thoi gian (Ngay) Thoi gian (Ngay) Thai gian (Ngay)
B e R . R— ey e D1 ——DC2 _—on1 —o—i)_cz
e 0.1 mg/L o 45 mg/L 1 mg/L > mglL
S 45 mp/l  emmfm—7 gL 7 mglL O 7 /L

Hinh 6. Anh hudng ctia nong d6 oxy dén kha ning chuyén héa amoni ctia ba chting vi khuan phéan 1ap
dwoc: Bacillus megaterium(A); Bacillus licheniformis (B) va Bacillus subtilis (C) véi ham luong oxy 0,1 mg/L
(A), 4,5mg/L (B) va 7 mg/L (C)

Bén canh tht nghiém anh huong cua néng do oxy hoa tan (DO) thi anh hudng ctia nhiét
d6 dén kha nang chuyén hoéa amoni cta ba ching vi khuan phan lap dwoc véi sdu miee nhiét do
5, 30, 37, 40, 45 va 50 °C cling duoc khao sat. Két qua cho thay réng ca ba chung vi khuan phan
lap duoc thudc vi khuan wa &m (mesophile) v6i khoang nhiét do phat trién wa thich 30-37 °C
mic du céc vi khuan van c6 kha nang chuyén hoa amoni ¢ 45 °C (Hinh 7 A, B, C).

A Anh huéng ctia nhiét dé dén khd ning B Anh huéng ctia nhiét d dén khd ning chuyén C Anh huéng cfia nhiét 46 dén kha ning
chuyén héa amoni ctia B.megaterium HT1 hoa amoni cua B.Jicheniformis HT1 chuyén héa amoni cia B.subtilis HT1
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Hinh 7. Anh huéng ctia nhiét d6 dén kha nang chuyén hda amoni ctia ba chiing vi khuan phan lap
dwoc: Bacillus megaterium(A), Bacillus licheniformis (B) va Bacillus subtilis (C)
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3.5 Anh huéng ciia nong dd mudi dén kha ning chuyén héa amoni ctia ba chiing vi khuan
da phan lap
Anh huéng ctia nong d6 mudi NaCl dén kha ning chuyén héa amoni ctia ba ching vi
khuan da phan lap duoc tién hanh thit nghiém trén mdi truong khoang véi pH 7,5 va bd sung
thém NaCl 6 cac nong do 1, 3 va 5%. Két qua phan tich cho thdy ca ba chung thit nghiém déu c6
kha nang chuyén héa amoni trong moéi truong voi nong do mudi 3%. Tuy nhién, kha nang nay

cua ca ba chung vi khuan da bi mat di trong mdi treong véi nong d6 NaCl 5% (Hinh 8 A, B, C).

i - P PR : Anh heéng cta néng 46 mudi d&n khai Anh hudne cia ndng d6 mudi dén kha
Anh hirong cia néng dé mudi dén kha . N g g do
ning chuyén héa amoni cia B. megateriun nang chuyén héa amoni ctia B. nang chuyén héa amoni cia B. subtilis
y licheni is HT1
50 HTL 60 licheniformis 60 HT1
- 50 - — 50
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W ) &
E40 & E 40
2 = g
g 30 g e
E g g
g20 g g 20
& - =2
: b [
& 10 &
z & < 10
©
0 z o
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Thoi gi Nga L. N
of gian (Ngiy) Thoi gian (Ngay) Thoi gian (Ngay)
e DC1 e DC2 —— 1% pCl DC2 1% e D] e D2 —— 1%
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Hinh 8. Anh huéng ctia nong d6 mudi dén kha nang chuyén hoa amoni ctia ba chung vi khudn phan

lap duoc: Bacillus megaterium(A), Bacillus licheniformis (B) va Bacillus subtilis (C)

3.6 Thao luan

Ca ba ching vi khuan phan lap duoc la Bacillus megaterium HT1, Bacillus lichniformis HT1
va Bacillus subtilis HT1 thuc ba loai vi khuan Bacillus megaterium, Bacillus lichniformis va Bacillus
subtilis 1a truc khuan lgi khudn (probiotics) va duoc st dung rat rong rai trong nong nghiép,
cong nghé thuc pham va xt ly moi treong do ching cé mot hé enzyme rat da dang nén c6 kha
nang chuyén héa nhiéu hgp chat khac nhau nhu protein, cellulose, lipid va tinh bot [15, 22, 25].
Ngoai ra, nhiéu nghién cttu dé cap & phan tredc da khang dinh rang ba loai truc khuan nay
cling c6 kha nang chuyén héa amoni rat cao. K&t qua nghién ctru nay mot lan nira khang dinh
kha nang chuyén hdéa amoni cta ba loai truc khudn ndi trén va chiing minh vai tro quan trong
cua ching trong chu trinh chuyén hoéa nito trong tw nhién va ting dung chiing trong cong nghé
xtr ly amoni trong nudc thai. Trong tat ca cac thi nghiém cua nghién cttu nay, mdi truong
khoang da dwoc st dung (mdi trueong khoang dwoc xem la mdi trieong ngheo dinh duwdng
thuong hop véi nudi cdy nhém vi khudn tw dudng), nhung két qua thi nghiém cho thdy rang
mat d¢ vi khuén ctia ca ba ching déu tang lén véi cap sd nhan chi sau ba ngay nudi cdy. biéu
d6 chting t6 rang ba chung vi khuan phan 1ap duwoc cé kha nang thich tmg cao véi nhigu moi
truong song khac nhau mac du ching 1a nhitng vi khuan di duong. Mot diéu thua vi la khi nong

d6 amoni thtr nghiém tang 1én thi toc d chuyén hoa amoni cua cac chung vi khuan cling tang
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1én. Diéu nay c6 thé la do amoni trong khoang néng d6 th nghiém da kich thich kha nang
chuyén hoda cta cac ching vi khudn phan lap duoc [29]. Kha nang chuyén hda amoni lén dén
khoang 750 mg/L cung vdi su gia tang téc do chuyén hoéa khi néng dd amoni tang lén da cho
thdy tiém ndng to 16n trong viéc ting dung cac chung nay trong xu ly nuwdc thai chita amoni
nong dd cao. Nhidu két qua nghién ctru trude day cho thdy rang cic nhém vi khudn cé kha
nang oxy hda amoni thuong bi tic ché bdi s ¢ mat cia amoni v6i nong do khong vuot quéa 150
mg/L [28]. Két qua thir nghiém vé anh hudng cua mirc d6 hiéu khi dén kha nang sinh trudng va
chuyén hdéa amoni dén cac chiung thtt nghiém cho thdy ca ba chiung vi khudn c6 kha nang oxy
héa amoni trong diéu kién nong d6 oxy rat thdp (0,1 mg/L) mdc du téc d oxy hoéa amoni ty 1é
thuén v6i néng do oxy cta moi truong nudi cdy. Truc khudn Bacillus ¢6 kha nang ton tai va
phat trién trong cac diéu kién moi truong bat loi khac nhau va ddc biét trong mdi treong véi
nong d6 oxy thdp. Piéu nay da duwoc khang dinh béi vi nhiéu chiing vi khuan thudc nhém
Bacillus da duoc phéan 1ap tir nhiéu ngudn c6 moi truong khdc nghiét khac nhau nhwe moi
truong tram tich dai duwong thiéu oxy [23]. Kha nang sinh treong va chuyén héa amoni trong
moi treong cd ndong d6 oxy thdp mot [an nita khang dinh thém tiém nang ting dung to 16n ctia
cac chung vi khuan phan lap duoc trong xt ly amoni ctia nude thai, dac biét la trong cac ho xw
ly sinh hoc la noi thuong ¢ mitc oxy thap. Twong tw, két qua thir nghiém kha nang chiu mudi
ctia cac ching vi khudn nay cho thay rang ca ba chtng vi khudn Bacillus megaterium HT1,
Bacillus licheniformis HT1 va Bacillus subtilis HT1 c6 kha nang sinh trudng, phat trién va chuyén
héa amoni trong mdi treong c6 nong d6 mudi dao ddong kha 16n tir nwde ngot cho dén nudc
bién (3% tuong duong véi d6 man ctia nwdc bién). Dieu nay mot [an nita khang dinh vai tro
quan trong cua cac chung vi khudn nay trong chu trinh nito tw nhién vi chung c6 thé oxy hoa
amoni trong ca mdi truong nudc ngot, nedce lo va nude bién. Két qua thit nghiém doi chiing am
gom cac binh moi treong chita amoni nhung khong bo sung dich vi khuan hay déi chiing chita
moi treong bs sung dich ché phdm vi khuan da duoc hap khtr trung hoan toan da khong cho
thdy bat ky dau hiéu nao cua sy oxy héa amoni. Diéu d6 cho thady vai tro cua cac chung vi
khuan thtt nghiém trong dich nudi cdy b6 sung trong sw oxy héa amoni trong cac binh nu6i cay.
Cho dén nay, ngay cang nhiéu nhém vi khuan khac nhau dwgc cong bo tham gia vao qua trinh
oxy hda amoni [7, 16, 33]. Tuy nhién, su da dang va kha nang chuyén hoa amoni ctia cac loai vi
khuén nay van con han ché d3 khién cho vi khuan Nitrosomonas tréd thanh mot vi khuan cé vai
tro quan trong va pho bién trong qua trinh chuyén hoa amoni trong ty nhién ciing nhw trong
cac cong trinh x&t ly nuwdc thai. Do do6, viéc phan lap duoc ba chung vi khuan c6 kha nang
chuyén héa amoni thudc nhém Bacillus da khfmg dinh sy da dang cua cac nhém vi khuan
chuyén héa amoni trong ty nhién. Ngoai ra, véi kha nang chuyén hoa va nhitng déc tinh noi
trdi hon rat nhiéu cua chiang so véi vi khuan Nitrosomonas, mot nhém vi khudn da biét dén va
&p dung rat rong rai trong xtt ly amoni hién nay, da khang dinh tiém nang ting dung rat 16n ctia

chung trong xtt ly nudce thai.
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4  Kétluan

St dung phuong phap day ong nghiém pha loang d€ phan lap va phuong phép sinh hoc
phén tir d€ dinh danh vi khuén, ching t6i da phéan lap va dinh danh dwgc ba chung vi khuan
thuan khiét va dat tén 1a Bacillus megaterium HT1, Bacillus licheniformis HT1 va Bacillus subtilis
HT1. Ca ba chung vi khuan nay déu c6 kha nang chuyén hoa amoni 1én dén 750 mg/L. Ngoai ra,
tat ca chung déu cd thé chiu dwgc NaCl 6 nong do6 1én dén 3% va c6 kha nang chuyén hoa
amoni trong diéu kién nong d6 oxy rat thap (0,1 mg/L), chiing to tiém ndng to 16n ctia ching

trong viéc tng dung x ly cac loai nuwdc thai c6 tinh chat va nong d6 amoni khac nhau.
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