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TOM TAT

Ammonium va nitrite & hai hop chét nitrogen v co gy hai cho dong vat thuy san. Phuong phap xir Iy 6 nhiém
nitrogen thong thudng can sy két hop cua vi khuan nitrate héa tu dudng hiéu khi va vi khuan khu nitrate di
dudng ky khi. Tuy nhién, vi khuan ty dudng c6 téc do sinh trudng cham va nhu ciu vé oxy khéc biét so voi
nhém di dudng, giy kho khin khi ap dung chiing trong ciing hé théng x ly. Trong khi d6, vi khuan nitrate hoa
di dudng cé thé sinh truong nhanh, chuyén hoa déng thai ammonium, nitrite va thich ng tdt véi nhiéu didu kién
mdi trudng, ddy 1a lgi thé dé ung dung chdng trong xu ly 6 nhiém nitrogen tai dam nudi thay san. Vi vay, nghién
clru ndy da sang loc dugc ndm chung vi khuan di dudng ky higu TT2, TT3, TT6, TT8 va TT9 ¢ the xu ly
ammonium Va nitrite dat hiéu suat trén 95%. Céc chung vi khuan nay c6 kha nang tao mang sinh hoc tét va
chuyén hoa nitrogen t6i uu khi sinh truong trong méi trudng chira ngudn carbon acetate, nong do NaCl 0-4%.
Thong qua so sanh do tuong dong cua gen 16S rRNA, chung TT2 duoc dinh danh 1a Bacillus sp. TT2. Tinh chét
ddng chuyén hoa ammonium va nitrite 1a phat hién mai vé nhom vi khuan nitrate héa di dudng phan 1ap tai Viét Nam.

Tir khda: Ammonium, nitrite, nui thity san, & nhiém nitrogen, vi khuan nitrate héa di dudng khir nitrate hiéu khi.

MO DAU

Trong nuéi trdng thly san, cac hop chét nitrogen vé co gay 6 nhiém nhw ammonium va nitrite &nh hwéng rat Ién
dén tbc do sinh trwdng ciing nhuw ty 1é sdng cha vat nudi khi tdn tai véi ndng d6 cao. Cac nghién ctru cho dén nay
van luén d& cap dén cac van dé loai bé cac hop chét nitrogen gay & nhiém bang cac con dudng x& ly sinh hoc
nhw céng nghé nitrate hoa va khtv nitrate. Vi khudn tham gia vao qua trinh nitrate héa d& chuyén déi ammonium
(NH4") thanh nitrite (NO2") chi yéu thudc chi Nitrosomonas. Tiép dd, vi khuan nitrite héa thudc céc chi Nitrobacter
hay Nitrospina s& oxy héa nitrite thanh nitrate. Qué trinh khtv nitrate dwoc tiép dién trong diéu kién ky khi dwdi tac
dong cuda vi khuan khir nitrate dj dwéng dé tao thanh cac san pham Ian lwot 1a NO,, NO, N»O va Na. Tuy nhién,
sw khac biét vé& diéu kién sinh trwdng ctia 2 nhdm vi khuan nay Ia hiéu khi tw dwéng va ky khi di duwéng ciing nhw
tbc d6 sinh trwdng nhanh cua vi khuan di duwéng dé tao ra sy phat trién “lan at” so v&i vi khuan tw dwéng, dan
dén mét can bang trong qua trinh chuyén hda cac hop chét nitrogen trong cuing mét hé théng xd 1y.

Trong tw nhién, nhém vi khuan nitrate héa di duwéng ciing dwoc phat hién trong ngudn nwéc thai chiva ammonium
va carbon hivu co. Céc ching vi khuén di dudng nay khong l4y n&ng lweng cho sinh truwdng tir qué trinh oxy héa
cac hop chét chira nitrogen v co, ma tir ngudn carbon hiru co' (Robertson et al., 1990). Hién nay, nhiéu chdng vi
khuan di duwéng cé khd nang ddng thuc hién qua trinh nitrate hoa va khu nitrate hiéu khi (heterotrophic
nitrification and aerobic denitrification-HNAD) nhw cac chdng thudc chi Acinetobacter, Bacillus, Cuprobacter,
Halomonas, Klebsiella marinobacter, Pseudomonas va Photobacter dwgc phan lap t& nhidu méi trwong khac
nhau da thu hut s chl y va nghién ctru cta nhidu nha khoa hoc (Fu et al., 2022). Hiéu suat chuyén héa nitrogen
ctia HNAD tét hon so v&i quy trinh théng thwéong vi c6 sy khac biét vé san phdm trung gian va cac enzyme tham
gia xuc tac. Khi cung cp di ngudn carbon hiru co cho HNAD, ching c6 thé phat trién nhanh chéng va thuwc hién
quaé trinh nitrate hda va khiv nitrate hiéu qua. M&c di nhém vi khudn HNAD nay nhin thay c6 tiém nang (ng dung
thuan lgi trong x&r ly 6 nhiém nitrogen v6 co, nhwng cac nghién ciru vé dac diém sinh hoc va tinh da dang loai
cua ching mai chi dé& cap dén trong moi trucyng nwoc ngot, sy phan 1ap va danh gia vai tré cla cac chang vi
khuan HNAD nay trong truong nudi thdy san nwoc lo con han ché va dac biét, hwong nghién ctru vé phan lap va
&ng dung nhém vi khudn HNAD nay trong x& ly & nhiém van con la van d& nghién ciu méi tai Viét Nam.

Do d6, trong nghién ctbu nay, mau nwéc va bun tr ao nudi tdm da dwoc stv dung lam gidu dé& phan 1ap vi khuan
HNAD. Cac thi nghiém kiém tra mot sé déc tinh sinh cta cac ching vi khudn phan Iap sé duwoc thuc hién dé
chng minh hoat tinh chuy&n héa ddng th&i ammonium, nitrite va kha néng thich (ng ctia chiing khi sinh trwéng
trong méi trweéng nubi thiy san nwéce lg. Tir d8, mé ra dinh hwéng ng dung nhém vi khudn nay trong mé hinh,
coéng nghé x& ly nwéc 6 nhiém cac hop chét nitrogen ngoai thuc té.
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NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu: Mau nwéc va bun dwoc thu thap tai 5 vi tri khac nhau (b& mét, gitra va day) trong ddm nubi tom thé
chan trdng tinh Bac Liéu vao ngay tht 55 cla vu nudi. Cac mau dwoc bdo quan & 4°C trong cac chai |4y mau
chuyén dung va dwgc tron déu trwée khi siv dung dé phan 1ap vi khuan. Méi tredng lam giau, phan lap va nudi vi
khuan (VK): NapHPO, 4,78 g/L; KH2PO4 1,5 g/L; MgS04.7H,0 0,1 g/L; CH3COONa 3,416 g/L; vi lwong 1 mL/L
(Xia et al., 2020). (Ham lwong N-NH4, N-NO,, N-NO3 dwoc bd sung tlly muc dich thi nghiém).

Sang lec nhém vi khuan HNAD tir méi treng nwéc nudi tém

Mau nwéc nudi tdm da thu thap duoc lam giau nhém vi khuan chuyén hoa nitrogen béng cach bd sung 10% vao
méi trweng VK chiva 10mg N-NH, /L, NaCl 15% trong 10 ngay. Viéc kidm tra kha nang chuyén héa cac hop chét
nitrogen vé co clia cac mau duoc thwe hién théng qua xac dinh ham lweng clia ammonium, nitrite va nitrate c6
trong méi trudng theo tirng ngdy. Ammonium sé& dwoc thém vao mai trwdng dé& dat ndng dd la 10 mgN/L khi 50%
lwgng ammonium bd sung ban dau trong cac mau da duoc oxy héa thanh nitrite va nitrate. Sau khi lam giau,
mau duoc pha lodng rdi tién hanh phan Iap trén dia thach chira méi trwong VK trong 3-5 ngay & 30 = 2 °C.
Khudn lac xuat hién trén dia thach dwoc nubi tach riéng ré trén moi trwdng VK dac dé& phuc vu cho céac thi
nghiém tiép theo.

Panh gia kha niang ddéng chuyén héa ammonium, nitrite cia vi khuan

Céc chung vi khudn dwoc nudi riéng ré trong méi trwéng VK ¢6 bd sung ammonium hodc nitrite véi ndng dd ban
dau 1a 5 mgN/L. Sau 3 ngay nuéi lac & 130 vong/phat, thu mau dich nudi va xac dinh kha nang sinh trwéng cla
cac chang vi khudn dwa trén gia tri ODego Nnm. Néng dd cac hop chit ammonium, hay nitrite va nitrate trong moi
truong dich dwoc kiém tra va so séanh véi ndng d6 ban ddu dé& xac dinh hiéu xuét chuydn héa nito' cla tirng
chang vi khuén. Thi nghiém dwoc I4p lai 03 1an. Lwa chon nhirng chang vi khudn déng x& ly ammonium va nitrite.

Panh gia kha nang tao mang biofilm cta céc vi khuan

DPanh gia kha nang tao mang sinh hoc clia cac chding vi khuan Iwa chon theo phuong phap ctia Morikawa et al.,
2006. Kha nang tao bioflim cta vi khudn dwoc phat hién dwa vao sw bat mau cua tim tinh thé trén cac éng
Eppendorf va dinh lwong khi do d6 hap thu & budc séng ODs7o. Gia tri ODsyo ti 1& thuan véi kha nang tao biofilm
cla cac ching vi khuén.

Panh gia anh hwéng cda mét sé diéu kién nudi dén sinh trwéng va kha niang chuyén héa ammonium cha
vi khuan

Anh hu’é’ng cia ngudn carbon: S dung lan vt cac ngudn carbon sucrose, glucose, citrate, acetate, succinate
v&i ndng d6 2 g/L bd sung vao mai trwdng VK. CaCOs 2g/L dworc coi la ngudn carbon vé co cho thi nghiém dbi chirng.

Anh huéng ndng dé NaCl: B sung NaCl v&i nhitng néng dd cudi ciing khac nhau: 0; 1; 2; 3 va 4% vao moi
trrdng VK.

Kha nang chuy&n héa ammonium cla céac chdng vi khudn dwoc xac dinh théng qua sw gidm cda ham lwong
ammonium bd sung ban dau (5 mgN/L) sau 3 ngay nudi lc & 130 vong/phtt. Ammonium, nitrite, nitrate dwg'c xac
dinh theo phuong phap Nessler, Griss va Salicilate twong tng. Phwong trinh dwérng chuén st dung dé xac dinh
ham lwong céac hop chét nitrogen I3: y = 0,13*x+0,07 (R?=0,94) d6i v&i ammonium; y = 0,95*x+0,11 (R*=0,98) dbi
Vi nitrite; y = 0,12*x+0,03 (R“=0,97) dbi véi nitrate. Bén canh do, kha nang sinh trwéng cla cac ching vi khuan
dwoc danh gia thédng qua gia tri ODesoo. Thi nghiém dworc I3p lai 03 14n.

Xéac dinh vi tri phan loai ctia vi khuan

MAu vi khuén da phan lap duoc thch DNA tong sb va nhan ban doan gen 16S rRNA vGi cap moi 27F/1492R.
Trinh tw doan gen 16S rRNA duoc so sanh d6 twong dong véi cac trinh ty gen duoc dang ky trén ngan hang
Genbank dé xac dinh vi tri phan loai cda ching vi khuan phan Iap.

Xt ly sé ligu

Céc thi nghiém duwoc Iap lai ba 1an. S6 liéu duoc xir Iy bang Microsoft Office Excel 2022. T4t ca cac s6 liéu trong
thi nghiém dugc trinh bay dwéi dang: Trung binh + Sai sO chuan. Sy sai khac cé y nghia théng ké gitra cac mau
trong mai thi nghiém dwoc xac dinh thong qua kiém dinh Duncan (p < 0,05).

KET QUA VA THAO LUAN
Phan lap nhém vi khudn HNAD tir mau lam giau

Trong qua trinh 1am giau nhém vi khudn HNAD, ham lwgng ammonium bd sung ban d&u 1a 10 mg N/L, sau 3 ngay
thi nghiém da gidm xudng con 3,67 mgN/L, nitrate trong mau téng I&n 1,97 mg N-NOs/L; bd sung ammonium dé&
ham lwong dat 10 mg N/I. Dé&n ngay tht 6, ham lwong ammonium trong mau chi & mac 3,69 mgN-NH.4/L, nhwng
lwong nitrite va nitrate trong mau chi dat 1&n lwot 0,02 mgN-NO,/L va 1,87 mgN-NOs/L. Viéc xuét hién nitrate trong
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mau nghién ctru chirng té da cé sw hinh thanh nitrite, ham lwong nitrite ndy nhd hon rat nhiéu so véi ammonium
c6 trong mau do c6 sw chuyén tiép thanh nitrate. B4 sung tiép ammonium I&n 2 & dat ndng d6 ban dau 10 mg
N-NH./L, tiép tuc theo d&i dén ngay the 10 thi ham lweng ammonium va nitrate gidm va gan nhw khong phat hién
nitrite trong dich lam giau & ngay th& 10, lwong nitrite chi tang nhe & mirc 0,28 mg N/L & ngay th& 4 va 5 (Hinh 1).
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Hinh 1. Kha ning chuyén héa ammonium, nitrite va nitrate ctia cac chiing vi khuan dwoc lam giau

Dya trén su bién dbi cia ham lwgng cac hgp chat ammonium, nitrite va nitrate trong m&u lam giau c6 thé nhan
thay, nhém vi khudn chuyén héa nitrogen tén tai trong mau da oxy hoa ammonium tao thanh nitrite va nitrite nay
tlep tuc chuyén héa thanh nitrate. Sau 10 ngay lam giau mau, ndng do cla ca ba hop chat déu giam xubng rat
th4p, ammonium va nitrate chi dat khodng 0,651 mgN/L, con nitrite hadu nhw khéng phat hién. Chirng té trong moi
trwdng nudi lam giau cé chra nhdm vi khuén di dudng oxy héa ammonium, oxy héa nitrite va ciing c6 thé cé vi
khuén khtr nitrate trong diéu kién hiéu khi. Mau dich sau lam giau dwoc tién hanh phan lap trén méi trwdng thach
VK. Sau 3 ngay nudi & nhiét d6 30 °C + 2, két qua thu dwoc dwoc 9 ching vi khuan ky hiéu 1a TT1, TT2, TT3,
TT4, TT5, TT6, TT7, TT8, TT9.

Kha nang chuyén héa cac hop chét nitrogen vé co’ clia cac ching vi khuan phan lap

Tién hanh th& nghiém kha ndng chuyén héa ammonium cla cac chdng vi khu&n phan lap trén méi truong dich
VK cho th4y, trong ciing mét diéu kién nudi cdy 5 chiing TT2, TT3, TT6, TT8 va TT9 c6 kha nang chuyén héa
ammonium tét hon so vé&i bdn ching con lai (Hinh 2 a). Vi ham lwgng ammonium bd sung ban dau la 5mgNI/L,
chang TT3 va TT8 dat hiéu suat xir Iy ammonium khodng 96%, ham lwgng ammonium con lai trong méi trudng
l&n lwot 14 0,23 va 0,17 mgN-NH,4/L. Cac ching TT2, TT6, TT9 ciing thé hién hoat tinh chuyén héa ammonium
kha tét v&i ham lwong N-NH,4 con lai déu <0,2 mgN/L. Pac biét hon, lwong nitrite va nitrate tao thanh trong moi
tredng nuoi ctia 5 chang TT2, TT3, TT6, TT8 va TT9 rat thap, dudi nguo*ng 0,15 mgN/L. Khi nitrite dwgc st dung
lam ngudn nltrogen chinh trong méi trwong, cac chdng vi khudn TT1 va TT4 c6 kha nang chuyen héa rat kém.
Chiing TT5 va TT7 lai c6 thé loai bé dén 70% lwong nitrite trong méi trwéng sau 3 ngay nudi cay. Hiéu suét loai
bd nitrite ting I&n dén trén 95% véi méi trwdng chi chira riéng biét tirng vi khuédn TT2, TT3, TT6, TT8 va TT9
(Hinh 2 b). Tuy nhién, ham lwgng nitrate tao thanh trong méi trwéng nudi cta vi khuan TT2, TT6 va TT8 khéng
can bang véi ham lwong nitrite mét di, didu nay goi y rang 3 chang vi khuén nay co thé da thwc hién qua trinh
khir nitrate/nitrite trong diéu kién hiéu khi. Day la moét tinh chat méi v& nhém vi khuan di dwéng cé kha nang
chuyén héa dbng théi cac hop chat ammonium, nitrite va nitrate tai Viét Nam. Trong d6, 5 chdng vi khuén TT2,
TT3, TT6, TT8, TT9 da dwoc xac dinh cé kha nang chuyén héa ammonium va nitrite t6t sé dwoc lwa chon cho
céac nghién ctu tiép theo.
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Hinh 2. Kha nang chuyén héa ammonium (a) va nitrite (b) va vé co’ ctia cac chiang vi khuan phan lap
Kha nang sinh biofilm ctia cac chung vi khuan chuyén héa nitrogen Iwa chon

Vi khuan hinh thanh mang sinh hoc va thwong dwoc bam 1én cac bé mét gia théd nhe sy gén két cla céac
polysaccharit ngoai bao gitp bao vé vi khuan trwéc nhikng diéu kién moi trweng khac nghiét. Nhidu nghién ctu
da chi ra hiéu suét xt ly 6 nhi&m nitrogen cta cac ching vi khuin tao mang sinh hoc bam dinh trén cac gia thé
cao hon so vé&i vi khudn & dang tw do, Hoilijoki va ddng tac gia (2000) ciing da ching minh trong qué trinh nitrate
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hoa, vi khuén nitrate hoa c6 dinh trén gia thé co thé chuyén hoa loai b gan nhu hoan toan cac hop nitrogen
trong khi & dang tw do chi dat hiéu suat t0i da 61%. Vi vay, thi nghiém danh gia kha néng tao mang sinh hoc clta
cac ching vi khuan Iya chon trong nghién ctru nay dwgec tién hanh.

Bang 2. Kha ning tao mang cta cac ching vi khuan lwa chon

Ky hiéu chang Kha nang tao mang biofilm (ODsz; nm) Kha nang sinh trwéng (ODsoo M)
pC 0,21+0,1 0,06*+ 0,1
TT2 1,61+ 0,1 0,49% +0,2
TT3 1,34* + 0,3 0,57+ 0,4
TT6 1,23*+0,3 0,48 +0,9
TT8 2,35 +0,1 0,60™ + 0,2
TT9 2,59% +0,2 0,56 + 0,5

Ghi cha: Trong cung mét cdt, cac chir cai khac nhau thé hién sy sai khac co y nghia théng ké gidra cac mau trong thi nghiém,
xac dinh thdng qua kiém djnh Duncan (p < 0,05).

Két qua thé hién & Bang 2 cho thay, ca 5 chang vi khuan lwa chon déu cé kha néng tao mang bioflim, nhung
TT2, TT8 va TT9 cé kha nang tao mang tét hon véi gia tri mat do quang do dwoc & budc séng 570 nm 1an luot 1a
1,61; 2,35 va 2,59, ching TT3 va TT6 tao mang kém hon, gia tri ODs7o nm dat I4n lwot 1,24 va 1,23 sau 3 ngay
nudi cdy. Pac didm tao mang sinh hoc cla cac ching vi khuan nghién ctru nay sé tao diéu kién giip ching dé
dang bam dinh/cé dinh trén cac gia thé t do6 tdng hiéu qua va gidm hién twong bi riva troi khdi hé théng xtr ly.

Anh hwéng ctia néng d6 mudi NaCl dén sinh trwéng va hoat tinh chuyén héa ammonium cla cac ching
vi khuan

Su sinh trwéng va khd néng chuyén héa ammonium cla cac ching vi khudn da dwgc thir nghiém trong mai
trwdng c6 d6 man khac nhau tir 0, 1, 2, 3 dén 4%. Két qua chi ra & Hinh 3, cac chdng vi khuan nghién ctru déu
¢6 kha nang sinh trwdng trén méi trwéng chiva NaCl & néng d6 cao téi 4%, nhwng kha nang phat trién t6t nhat &
ndng d6 mudi tir 0 - 3%. Trong d8, chiing TT9 cho hoat tinh loai ammonium cao nhét sau 3 ngay thir nghiém,
ham lwgng ammonium con lai trong mau trong khoang 0,1- 0,2 mg N-NH4/L, twong &ng vé&i hiéu suét x |y dat
96,7%. Nhwng khi néng d mubi tang 1én 4%, hiéu suat loai ammonium clia TT9 bi gidm di dang ké, chi con lai
55,2%. Riéng cac ching TT2, TT3, TT6 va TT8 lai c6 kha nang chuyén héa ammonium gan nhu la twong dwong
gilra cac nong do mudi, chwng té viéc thay déi ndng @6 mudi thir nghiém khong lam anh hwéng dén kha nang
sinh trwdng va hoat tinh xt ly ammonium cta cac vi khuan nay, hiéu suat chuyén héa ammonium cta ching dat
trén 85%. Nhw vay, cac ching vi khuan phan lap cé thé phi hop dé dinh hwéng (ng dung trong x& Iy & nhiém
nitrogen trong méi trwdng nwdc ngot va nwéc lo.
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Hinh 3. Anh hwéng ctia ndng dd NaCl dén sinh trwéng va hoat tinh chuyén héa ammonium ctia vi khuan lwa chon
Anh hwéng cia ngudn carbon dén sinh trwdng va kha ning chuyén héa ammonium ciia cac chang vi khuén

O céac vi khudn HNAD, carbon hitu co dwoc st dung la ngudn cung c&p dinh dudng va nang lwong cho sinh
trwdng nhwng ciing déng vai trd lam chét cho dién t&r trong qua trinh nitrate héa, khi nitrate. Théng qua qua trinh
chuyé&n héa ctia chiing dé loai bé cac hop 6 nhiém khdi méi trwérng nwére, tir dé gidp chat Iuc_vng nwéc dwoc cai
thién.Tuy nhién, téc d6 sinh trwdng va hiéu suat x& ly nitrogen ctia méi ching HNAD sé thé hién khac nhau tily
thudc vao loai carbon hiru co str dung (Ren et al., 2014). Trong nghién cu nay, sau 3 ngay nu0| cly két qua thé
hién trong Bang 3 cho thay, cac ching vi khuén thi nghlem khdng c6 kha nang st dung ngudn carbon vé co
(CaCO0s3) cho sinh trwdng, gia tri ODsoo thu dwoc chi &@ khoang 0,1. Trong khi d6, nguon carbon hiru co da kich
thich sw sinh trwdng ctia ching, thé hién théng qua gia tri ODego clia chiing TT6 va TT9 dat cao nhat Ian lwot 1&
1,37 va 1,32 khi ngudn carbon glucose duwgc bd sung vao méi trwdng nudi cdy. Nhw vay, ngudn carbon hitu co
da kich thich sinh trwdng clta cac ching vi khuan nghién ctru, nhwng ching cé anh hwéng dén kha nang chuyén
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héa nitrogen ciia vi khudn hay khong ciing 13 mét van d& can dwoc lam rd. Nén maéi trwong dich nudi vi khuan
ciing dwoc st dung dé kiém tra ham lwong ammonium con lai sau 3 ngay nudi ciy. Twong ddng véi két qua
kiém tra khd n&dng sinh trwdng, khi méi truéng chi chira ngudn carbon vé co duy nhét 1a CaCOs, hiéu suét
chuyén héa ammonium cda vi khuan dat dwoc rét thdp, chi dat miéc dwéi 30%. Khi méi trwéng bd sung ngudn
carbon hiru co, khd nang chuy&n héa ammonium cla vi khuan tang 1én dang k&. Trong d6, chiing TT2 va TT8 c6
thé xt ly trén 80% ham lwgng ammonium bd sung ban dau trong méi trwdng chira glucose hay succinate. Trong
nghién clru nay cac ngudn carbon huwu co' st dung c6 sw khac nhau vé trong lweng phan tlr va cu trdc héa hoc,
day cé thé la yéu té tac dong dang k& dén qua trinh chuyén héa ammonium cla vi khuan. Nghién cu ctia Jia va
ddng tac gia (2019) goi y rang, cac hop chat cacboxylate nhw acetate cé cAu tric hda hoc don gidn va trong
lweng phan t& thap hon so véi cac hop chét cacbohydrate nhu glucose. Cac hop chat cachoxylate nay dé& dang
dwoc vi khudn HNAD hép thu va st dung théng qua chu trinh axit tricarboxylic. Do d6, khi acetate dwoc bd sung
trong méi trweng da kich thich tét hon kha nang chuyén héa ammonium clia 5 ching vi khudn TT2, TT3, TT6,
TT8, TT9 thir nghiém. Hiéu suat x&r ly ammonium clia cac ching dat gia tri cao |an lwot 1a 1a 98,4; 96; 95; 97,5 va
97,7% trong méi trweng bd sung acetate. Két qua nay kha twong ddng véi cac nghién ctu trwéc d6 clia nghién
clru clia Duan va déng tac gia (2015) cling cho thay sodium acetate 1& nguén carbon t6i wu cho ching vi khuan
V. diabolicus SF16 khi thwc hién qua trinh x& ly nitrogen trong diéu kién hiéu khi. Két qua nay con thé hién, mat
d6 vi khudn khong ty & thuan véi hoat tinh chuy&n héa nitrogen ctia ching. Vi vay, dwa trén két qua thu dwoc,
acetate dwoc Iwa chon 1a ngudn carbon phii hop cho qua trinh sinh trwdng va chuyén héa nitrogen clia 5 chling vi
khudn tuyén chon.

Bang 3. Anh hwéng ctia ngudn carbon dén kha ning sinh trwéng cia nhém vi khudn nitrate héa

. Sinh trwéng (ODso NM)
Nguon carbon
TT2 TT3 TT6 TT8 TT9
CaCO; 0,17%+0,7 0,19%+0,2 0,09*+0,3 0,1°+0,2 0,13*+0,1
Sucrose 0,89°+0,6 0,91°+ 0,4 0,94"+0,3 0,65" + 0,4 0,86"+0,3
Glucose 1,28 +0,5 1,16" £ 0,3 1,37°£0,1 0,98°+0,3 1,32°+0,5
Citrate 0,91°+0,2 1,12°+0,1 1,18°+0,2 0,87°+0,3 1,05°+0,2
Acetate 0,95°+0,5 0,87°+0,8 1,08" £ 0,2 0,79°+0,1 0,97°+0,3
Succinate 0,91°+0,3 0,99°+0,4 0,75°+ 0,6 0,78°+0,3 0,94°+0,1

Ghi cha: Trong cling mét cét, cac chi cai khac nhau thé hién su sai khac c6 y nghia théng ké gidia cac mau trong thi nghiém,
x&c dinh thdng qua kiém djnh Duncan (p < 0,05).

Bang 4. Kha nang xtr ly ammonium cta cac chiing vi khuan Iwa chon.

R Hiéu suét chuyén héa ammonium (%)
Nguon carbon
TT2 TT3 TT6 TT8 TT9
CaCO; 17°+0,3 32,4°+0,4 29,5%+0,5 26%+0,2 275°+0,4
Sucrose 45°+0,2 61,8°+0,8 72°+0,3 69,5°+ 0,5 59,5°+0,2
Glucose 87°+0,5 75,3°+0,1 755"+ 0,8 81,3°+0,6 68,9°+ 0,4
Citrate 587+ 0,8 65° + 0,2 70°+0,1 80,8°+0,7 54,3°+0,7
Acetate 98,4° + 0,5 96" + 0,8 95°+ 0,5 97,5+ 0,5 97,7+ 0,6
Succinate 70'+0,2 62,9"+0,5 67,8"+0,6 83,6°+0,9 71,5°+0,8

Ghi cht: Trong cling mét cét, cac chi cai khac nhau thé hién sy sai khac c6 y nghia théng ké gidia cac mau trong thi nghiém,
xac dinh théng qua kiém dinh Duncan (p < 0,05).

Xac dinh vi tri phan loai cta vi khuén

Dwa trén cac két qua nghién ciru trén, 5 ching vi khuan phan lap déu cé hoat tinh chuyén héa nitrogen tét, déc
biét Ia thé hién hoat tinh chuyén héa ammonium va nitrite, ddng thdi cac ching TT2, TT6 va TT8 c¢é thé cé kha
nang kht nitrate/nitrit trong madi trwdng nudi cdy. Ching TT2 dwoc st dung dé danh gia vi tri phan loai trudc tién.
Két qua giai trinh tw gen 16S rRNA cho thdy TT2 cé d6 twong ddng dén 94% véi chiing Bacillus velezensis C1,
Bacillus amyloliquefaciens, nén TT2 dwoc dinh danh 1a Bacillus sp. TT2 v&i méa sb dang ky trén ngan hang gen la
PP961884 (Hinh 4).
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{e) 7 T2
(a)

(b) Bacillus velzensis NRRL B-41580T (KY 694464.1)

ching TT2

Baciflus subtilis BCRC 102557 (NR 116017.1)

Marker 1 kb
16S rRNA
27F/1492R

I Marker 1 kb
[} DNA téng sb

Baciilus halophilus DSM 47717 (NR 114725.1)

£ — Nitrobacter winograskyi NB-2557 (NR 074324.1)
‘ L ;g Nitrosomonas europaea ATCC 25978T (NR 117649.1)
! - 99 Pseudomonas abietaniphifa BKME-9T (NR 041952.1)
q = P
; < 1500 bp—» 8 - gér};phém 99 Acinetobacter haiotolerans R160T (NR 149800.1)
- o (1465 bp)
o - —
e P 0.050

Hinh 4. Anh dién di DNA tng sé (a) va nhan doan gen 16S rRNA (b);
cay phat sinh chung loai dwa trén trinh tw 16S rRNA cua ching TT2 (c)

KET LUAN

Nghién ctu da sang loc dwoc 5 chang vi khuan nitrate héa di dwéng c6 kha nang xt ly déng théi cac hop chat
nitrogen v6 co ammonium, nitrite dat hiéu suét trén 95%. Céac chang vi khuan nay co kha nang tao mang sinh hoc
t6t va chuyén héa nitrogen t6i wu khi sinh trwéng trong méi trwérng chira ngudn carbon acetate, ndng d6 NaCl 0-4%.
Chung vi khuén ky hiéu TT2 da dwoc dinh danh 1a Bacillus sp. TT2 théng qua so sanh dé twong déng cua trinh
tw gen 16S rRNA trén Genbank. Day la phat hién méi v& nhém vi khuén di dwéng cé kha nang chuyén héa déng
th&i hop chat ammonium va nitrite phan 1ap tai Viét Nam.

Loi cam on: Nghién citu nay duoc hé tro béi dé tai “Nghién ciru phét trién ché pham vi sinh tich hop trén vat liéu néi nham

tang hiéu qua xu 1y 6 nhiém nito trong nudi tham canh_tom nudc lo” thugc Pé an Phat trién cong nghiép sinh hoc nganh
ndng nghiép dén nam 2030, Bé Nong nghiép va Phét trién ndng thon.
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SUMMARY

Ammonium and nitrite are two inorganic nitrogen compounds that are harmful to aquatic animals. Conventional
nitrogen pollution treatment methods require a combination of aerobic autotrophic nitrifying bacteria and
anaerobic heterotrophic denitrifying bacteria. However, autotrophic bacteria have slow growth rates and
different oxygen requirements compared to heterotrophic bacteria, making it difficult to apply them in the same
treatment system. Meanwhile, heterotrophic nitrification and aerobic denitrification bacteria can grow quickly,
simultaneously metabolize ammonium and nitrite and adapt well to many environmental conditions, which is an
advantage for applying them in treating nitrogen pollution in aquaculture system. Therefore, this study has
screened five heterotrophic bacterial strains, named as TT2, TT3, TT6, TT8 and TT9 that can treat ammonium
and nitrite with an efficiency of over 95%. These bacterial strains able to form bacterial biofilm and has highest
nitrogen removal efficiency when grown in an environment containing carbon source acetate, NaCl
concentration of 0-4%. Through comparing the similarity of the 16S rRNA gene, strain TT2 was identified as
Bacillus sp. TT2, representing a new discovery of the heterotrophic nitrification and aerobic denitrification
bacteria isolated in Vietnam.

Keywords: Ammonium, aquaculture, heterotrophic nitrification aerobic denitrification bacteria, nitrite, nitrogen
pollution.
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