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TOM TAT

Nghién curu dwoc thuc hién nham tuyén chon dong vi khudn c6 kha nang
chuyén héa nito va tich lity poly-phosphte tir meGe thai san xudt bin tai
qudn Binh Thiyy (Thanh phé Can Tho). Ba muwoi hai dong vi khudn phén
ldp ¢6 khudan lac dang hinh tron, mau vang, trang nga hodc trdng duc, d¢
néi mé hodc ldi, bia nguyén, chia thiry hodc rang cua, kich thude dao déng
tr 0,5 d@én 3,5 mm, té bao vi khudn cé dang hinh cau hodc que ngcfn, Gram
duwong hodc Gram am, catalase dwong tinh. Nghién ciru dé tuyén chon
dirge nam dong vi khudan T10, T11, T13 va T17 ¢6 kha néing chuyén héa
amonia, nitrate (100 mM, 200 mM va 300 mM) va nitrite (10 mM, 20 mM
va 30 mM). Dong vi khuan T11 ¢6 kha néng tich liiy poly-phosphate cao
véi ham luong 1,79 mg/L P20s. Dong vi khudn ndy duoc xdac dinh la dong
Bacillus velezensis véi dj twong dong 100% bdng phwong phdp gidi trinh
tir gene 168 rRNA. Dong vi khudn T11 ¢6 tiém ning cao cho viéc ung
dung nguén vi sinh vét trong xir Iy meée thdi & twong lai.
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ABSTRACT

The study aimed to isolate and select nitrogen metabolizing and poly-
phosphate accumulating bacteria from vermicelli production wastewater
at Binh Thuy district (Can Tho City). The research isolated thirty-two
strains bacteria from wastewater, bacterial cells whose colonies were
round, yellow, ivory white or milky white, tissue or crust buoyancy, intact
or lobed cover, size ranges from 0.5-3.5 mm, bacterial cells are spherical
or short rods, positive or negative-Gram. In addition, those strains of
bacteria are capable of producing the catalase enzyme. The study has
selected four bacterial strains such as T10, T11, T13 and T17 that have
been able to metabolized amonia, nitrate (100 mM, 200 mM va 300 mM
concentration) and nitrite (10 mM, 20 mM va 30 mM concentration).
Besides, the research can determine one bacterial strain that is T11, that
has been able to accumulate poly-phosphate with the accumulated poly-
phosphate content of 1.79 mg/L. The results of 16S rRNA gene sequencing
and sequencing method showed that the T1 1 strain was Bacillus velezensis
with 100% similarity. Bacterial strain T11 is a promising bacterium with
potential for both nitrogen metabolism and poly-phosphate accumulation,
creating a premise for the application of microbial sources in wastewater
treatment in the future.

Keywords: Bacteria, isolation, nitrogen metabolism, poly-phosphate
accumulation
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1. GIOI THIEU

Hién nay, cing véi toc do do thi hoa, cong
nghiép héa nhanh chéng 1 sy 6 nhiém va suy thoai
moi truong, dang chu y la méi trudong nude. Nude
1a nguodn nguyén liéu cho san xuit khong thé thay
thé va 1a ngudn sbng rat dic biét. Su 6 nhidm moi
truong nuéc do nhidu nguyén nhan tir nude thai
cong nghiép, nudc thai sinh hoat, str dung qua nhiéu
phan bon héa hoc trong san xuit nong nghiép.,...
mdt ly do khong kem phan quan trong gay ra tinh
trang 6 nhiém nguon nudc ¢ nudce ta d6 la nude thai
tir cac co so san xuat thyc phim nhu nuéc thai tir
cac co s& san xuat bin. Pai da sd cac co s¢ san xut
bun tai Thanh phé Can Tho, cu thé 14 cac co so tai
quan Binh Thity déu 14 cac co s& nho 1¢, mang tinh
tu phat nén chua that sy chu trong dén viéc xu ly
nudc thai san xudt trude khi xa thai ra méi trudng.

Qua trinh san xuét bin can mot lugng nude dau
vao rat 16n kéo theo luong nuée thai thai ra ciing rat
16n théong qua cac cong doan nhu vo gao, ngam
gao0,... Tuy nhién, cac co sé kinh doanh nho 1é hién
nay chwa chu trong dén khau xir 1y nuéc thai trudc
khi x4 ra moi truong. Nudc thai san xuat bin rat giau
cht hitu co, bén canh d6 con cé cac chat vo co gy
6 nhiém, dic biét 1a mot lwong 16n cac hop chét nito
v6 co hoa tan dudi dang NH4" NOj7, NO,. Thanh
phan phosphate dang PO4* hodc P,0s ciing chiém
mot ty 1€ 16n gop phan gy 6 nhiém moi trudng. Viée
giai phong qua nhiéu cac hop chat chira nito vao
nudée dan dén mét can bang trong chu trinh nito dong
thoi gdy nén hién tugng phu dudng, giy hau qua
nghiém trong dén hé sinh thai (Boechat et al., 2019).

Nhiéu bién phap xi Iy nudc thai di dwoc ap dung
nhu: phuong phap xur 1y co hoc, hda hoc, hoa ly;
phuong phap xtur 1y sinh hoc bang vi khuan Tuy
nhién, gan déy tinh trang 6 nhiém ngudn nudc van
khong ngtng ting 1én do cac phuong phap xt 1y trén
chwa thé loai bo triét dé lugng 16n nitrate, phosphate
va ammonium ton dong trong nudc thai. Viéc loai
b6 dong thoi nito va phosphate 1a mot nhu cau quan
trong dé co thé tai st dung nude thai mot cach an
toan. Hién nay, cac bién phap xur 1y sinh hoc dé loai
bo nito thuong dugc chi trong va uu tién boi tinh
hi€u qua, an toan, tiét kiém chi phi va than thién véi
moi truong (Huanjun et al., 2021; Liu et al., 2020).
Vi sinh vat va dic biét 1a vi khuan 1a ngudn nguyén
liéu day tiém ning trong linh vuc loai bo cac hop
chit nito va phosphate trong nudc thai. Viéc loai bo
phosphate bang cach sir dung céc vi sinh vat tich liy
poly-phosphate (PAO) hoat dong trong diéu kién ky
khi hogc hiéu khi, tao diéu kién thuan loi cho viéc
chuyén hoa hop chét nito thanh dang nito ty do tra
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lai moi truong thong qua viée str dung két hop qua
trinh nitrate héa ty dudng hiéu khi va khtr nitrate di
dudng ky khi (Taylor et al., 2009). Do d9, viéc phan
1ap va tuyén chon cac dong vi khuan c6 kha nang
chuyen hoa nito va tich lily poly-phosphate s& 1a tién
dé cho viéc g dung cac dong vi khuén nay trong
xur Iy nude thai trong tuong lai.

2. PHUONG PHAP NGHIEN CUU

2.1. Vatli¢u thi nghiém

Hai mau nudc thai duoc thu tai hai co s¢ san xuét
bun tai Phuong Long Hoa va phudng Long Tuyén,
quéan Binh Thuy (Thanh phd Can Tho).

2.2. Phuong phap nghién ciru

2.2.1. Phan ldp vi khudn tir nude thdi san xudt

bun

Thu mau: Nude thai dugc thu ¢ cudi ngudn thai
ctia 02 co s& san xuét bin tai thanh phé Can Tho.
Nhirng mau nudc thai sau khi thu vé dugc giir lanh
& 4°C trong ti lanh va tién hanh phan 1ap ngay sau
do.

Phén lap vi khudn: Chuyén 10 mL miu nudc thai
cho vao 90 mL nudc cit trong binh tam giac da khir
trung, ddy binh bang gidy bac, sau d6 dung dich gbc
s& duoc pha lodng 100 1an véi nude cat khir tring.
Dung micropipette hit 50 ul dung dich nho trén dia
chira sin moi truong NA (Shivaji et al., 2006) gdm
beef extract (3 g/L), peptone (5 g/L), NaCl (5 g/L)
va agar (20 g/L), tlep theo dung que tam giac trai
déu dung dich 1én khip bé mit thach. Sau 24 - 48
gio, cac khuan lac 6 hinh thai khac nhau xuit hién
duoc céy chuyén nhiéu 14n cho dén khi nhan duoc
khuén lac thuan. Sau d6, mau dwoc luu trit trong
glycerol 50% & diéu kién 4°C 1am ngudn vi khuan
cho nhing thi nghiém tiép theo.

Ghi nhan chi tiéu: M6 ta hinh thai khuan lac va
té bao ctia cac dong vi khuéan, bao gdbm: hinh dang,
mau séc, kich thude, do ndi, dang bia cua khuén lac,
nhuém Gram va ghi nhan hinh dang t& bao cta cac
dong vi khuan.

2.2.2. Tuyén chon cic dong vi khudn cé kha
nang chuyén héa nito dwoc phan lap tie
miede thai san xudt bin

B6 tri thi nghiém: Cac dong vi khuan sau khi
dugc 1am thuan trén moi truong NA sé tién hanh cay
chuyén sang ba loai méi truong chta nito nhu moi
truong amoni (NH4Y), nitrate (NO3Y) va nitrite (NO,)
trong d6 NHs* va NO3~ & ndng d6 100 mM (twong
ung 0,0054 mg/L NHy4* va 0,0085 mg/L NO3'), NOy
& ndng do 10 mM (twong tng 0,00069 mg/L NOyY)
dé so sanh sy phat trién cua cac dong vi khuédn trén
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timg loai moi truong. Sau do, tiép tuc kiém tra kha
nang phat trién ciia cac dong vi khuan & cac ndng do
cao hon trong d6 NH4" va NOs5~ dugc khao sat & cac
ndng do ting dan 200 mM, 300 mM va NO, & nong
d6 tang dan 20 mM, 30 mM. Thanh phan méi truong
tuyén chon dong vi khuan c6 kha ning chuyén héa
nito dugc trinh bay ¢ Bang 1.

Ghi nhan két qua: Sau 48 gid nudi cdy, danh gia
cam quan kha nang phat trién ctia cac dong vi khuan
trén ting loai moéi truvong (Loan, 2020) nhu sau:
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— (0): Khong c6 kha ning phat trién (khong c6
kha nang oxy héa hodc khir méi truong do, khong
c6 kha nang chuyén héa)

— (1): Phat trién yéu (sinh khéi vi khuén it, c6
kha nang chuyén hoa thap)

— (2): Phat trién trung binh (sinh khdi vi khuén
trung binh, c6 kha nang chuyén hoéa trung binh)

— (3): Phét trién manh (sinh khdi vi khuan
nhiéu, c6 kha nang chuyén hdéa manh)

Bang 1. Thanh phin méi trwong tuyén chon vi khuin chuyén héa nito

Héa chit Pon vi tinh

Mobi truwong bo sung

M&bi truwong bo sung Mobi truong bo

nitrite nitrate sung amonium

NH,4Cl g/L - - 5,4
NaNO; g/L - 8,5 -
NaNO, g/L 0,69 - -
NaCl g/L 4 4 4
Na,HPO,4.12H,0 g/L 21,5 21,5 21,5
KH>PO4 g/L 0,9 0,9 0,9
Glucose g/L 1 1 3
Agar g/L 20 20 20

2.2.3. Tuyén chon cdc dong vi khudn c6 kha
nang tich lity poly-phosphate dwoc phan
lap tir nueoc thai san xuat bun

Céc dong vi khuan sau khi phan 14p s& tién hanh
nudi cdy trén moi trudng khir 1an dang thach (Wang
et al., 2008) bao gom 20 g/L glucose; 37,5 mg/L
KH,PO4 (twong tng 39,14 mg/L P,0s); 0,02 g/L
peptone; 0,01 g/L MgS04.7H,0; 0,02 g/L NH4CI;
0,005 g/L CaCl, va 0,5 mL dung dich vét kim loai)
dé kiém tra budc dau vé kha nang tich liy poly-
phosphate. Sau dé, cac dong vi khudn co kha ning
phat trién s& dwoc tién hanh chuyén 1 mL huyén phu
mdi dong vi khuan (diéu chinh mét s6 10° CFU/mL)
vao 5 mL moi truong tich iy poly-phosphate 1ong
va tién hanh nudi ciy lic 150 vong/phut trong 6
ngay & nhi¢t d0 phong. Xac dinh ham lugng poly-
phosphate da tich liy theo Wang et al. (2008) va
Eixler et al. (2005). Puong chuan P,Os sir dung 1a y
=0,0177x - 0,0051 v6i R? = 0,999 (1). Trong do, y:
la gida tri OD880nm; x: ham lugng P,Os (mg/L).
Dung dich P,Os chuén st dung tir 0,5 mL dén 2,5
mL.

Ly trich poly-phosphate: Sau 6 ngay nudi, tién
hanh ly tim 12.000 vong/phut va trong 10 phut dé
thu sinh khdi. Sinh khéi dwoc hoa tan trong 4 mL
NaOH 0,2 M, u trong 20 gio dé trich poly-
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(Piép va Luc, 2014)

phosphate. Sau d6 hdn hop duoc loc qua gidy loc dé
loai bo xac t€ bao va thu dich loc chl'ra‘ poly-
phosphate. Dich loc thu duoc chia lam 02 phan:

+ Phan 1: Do dé xéac dinh luong phosphate ty do
(PP1) trong dich bang phwong phap Molypdate blue
(so mau & bude soéng 880 nm trén may Beckman
Coulter DU 640B).

+ Phan 2: Thiy phan bang HCI 1 M ¢ 100°C
trong 10 phut. Dich thiy phan sau d6 dé ngudi va
dem do ham luong phosphate (PP2) v6i phuong
phép giong nhu phan 1.

Ghi nhan két qua:

Xac dinh ham lugng poly-phosphate ndi bao
(mg/L) = PP2 - PP1.

Xac dinh ham lugng lan dang P,Os (mg/L) trong
dich ly tam huyén phu vi khuan.

Dua vao phuong trinh dudng chuan P,0s va gia
tri OD cua mau do dugce dé tinh ham lugng P20s ¢6
trong mau theo phuong trinh dudng chuan (1). Sau

khi c6 két qua, tinh ham lwong PO4* dua theo cong
thire:

PO4* = C * Mpos/Mp20s
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(C 14 ham luong 14n c6 trong mau tuwong tng véi
ham llI(_)’Ilg PZOS, Mpo4 = 95; Mpzos = 142)

2.2.4. Pinh danh dong vi khudn cé kha ning
chuyén héa nito va tich liiy poly-
phosphate bang phwong phdp gidi trinh
tir gen 16S rRNA két hop thir nghiém sinh
hoa

Dong vi khuan c6 kha ning chuyén héa nito va

tich lity poly-phosphate tot nhat dugc tuyén chon dé
tién hanh dinh danh dén muc do loai bang phwong
phap giai trinh tu gen 16S rRNA va dbi chiéu trén
dir liéu ngan hang gen NCBI.

Thanh phén ciia phan ng PCR bao gdm: DNA
khudn; enzyme Taq polymelase, doan mdi 1492R
(5>-TACGGTTACCTTGTTACGACT-3") va 27F
(5’AGAGTTTGATCCTGGCTC-3"); dNTPs;
MgCl, (Weisburg et al., 1991). Chu trinh nhiét trong
mdt phan tmg PCR bao gdm bién tinh soi DNA &
95°C trong vong 5 phut, taing nhiét d 1én khoang
98°C trong 1 phut dé soi DNA sgi d6i tach thanh hai
soi don, giam nhiét d6 xudng 55°C trong khoang 30
gidy va cudi cing ting nhiét do 1én khoang 72°C
trong 5 pht.
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San pham PCR dugc dién di trén gel agarose 2%,
tién hanh giai trinh tu doan gene 16S rRNA. Phan
tich két qua bang BLAST trinh ty trén hé théng
NCBI d so sanh véi cac trinh ty twong dong da
dugc cong b, tién hanh 1ap ciy pha hé va phan tich
trinh ty gene bang phan mém Mega 11. Sau khi xac
dinh duoc tén chung vi khuan bang k¥ thuat sinh hoc
phan tir, viée ddi chiéu voi mot s6 thir nghiém sinh
héa da thuc hién & myc 2.2.1 duge tién hanh dé xéc
dinh chinh xac hon ching vi khuén phan lap.

2.2.5. Xir Iy 56 liéu

i S4 lidu thi nghjém duoc phan tich béng Phan
mém Minitab 16 d€ danh gia su khac biét gitta cac
nghiém thirc véi mirc y nghia 5%.

3. KET QUA VA THAO LUAN

3.1. Cic dong vi khuin dwgc phan lap tir
nwéc thii co sé san xuat bin

Khuén lac cta 32 dong vi khuéan phén 1ap déu c6
dang hinh tron, c6 mau vang, tring nga hoic tring
duc, d6 n6i mé hodc 1ai, bia nguyén, chia thuy hogc
rang cua, kich thudc dao dong tir 0,5 dén 3,5 mm
trén moi truong NA (Bang 2 va Hinh 1).

Bang 2. Pic diém hinh thai va sinh héa ciia cic dong vi khuin phan lip

Pic diém hinh thai

Thir nghiém sinh

STT Dong vi hoa
khuan Mau sic OHinh dgng Do ndi Bia Kich thuée Gram Oxidase/
Khuan lac  Te bao * khuan lac (mm) Catalase
1 Tl Tringngd Tron Cau don M6  Nguyén 1,5-2,0 + -/+
2 T2 Tringduc  Tron Quengin Mo  Nguyén 2,0-25 - +/+
3 T3 Tringduc  Tron Caudon  Lai Chia thuy 0,5-1,1 - ++
4 T4 Tringduc Tron  Quengin M  Chia thuy 0,5-1,0 - -+
5 T5 Trangduc  Tron Céu don M6  Nguyén 0,5-1,0 - +/+
6 T6 Tringduc  Tron Céu don M6  Nguyén 0,5-1,0 - +/+
7 T7 Tringduc  Tron Céu don M6  Nguyén 0,7-12 - +/+
8 T8 Trangduc  Tron Caudon  Lai Chia thuy 1,0-1,5 + -+
9 T9 Vang Tron Quengin Lai  Nguyén 0,5-1,0 - +/+
10 T10 Tringduc  Tron Quengin M6  Nguyén 1,520 + +/+
11 TI1 Tringduc  Tron Quengin Lai Ringcua 3,0-3,5 + +/+
12 TI12 Tringduc  Tron Caudon Mo  Chia thuy 0,5-1,0 - -+
13 TI13 Tringduc  Tron Caudon MO  Nguyén 1,0-1,5 - ++
14 T14 Tringduc  Tron Quengin Lai Ringcua 0,5-1,0 + +/+
15 TI15 Tringduc  Tron Caudon  Lai Chia thuy 0,5-1,0 + ++
16 T16 Tringduc  Tron Caudon  Lai Chia thuy 1,520 - ++
17 T17 Tringduc  Tron Céu don M6  Nguyén 1,5-2,0 - +/+
18  BI Vang Tron  Quengin  Mb  Nguyén 1,0-1,5 + ++
19 B2 Vang Tron Caudon M6  Nguyén 12-1,5 - ++
20 B3 Tringduc Tron Caudon M6  Nguyén 0,5-1,0 + -+
21 B4 Tringnga  Tron Quengin M6  Nguyén 1,0-1,5 + +/+
22 B5 Tringnga  Tron Quengin Mo  Nguyén 0,5-1,0 - +/+
23 B6 Tringduc  Tron Cau don M6  Nguyén 0,5-1,0 - +/+
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Thir nghiém sinh

N Pic diém hinh thai .
STT Dong; vi hoa
khuan Mau sic vHinh dz_mg Do ndi Bia Kich thuée Gram Oxidase/
Khuan lac  Te bao * khuan lac (mm) Catalase
24 B7 Vang Tron Caudon M6  Nguyén 0,7-12 - ++
25 B8 Tringduc  Tron Cau don M6  Nguyén 1,0-1,5 - +/+
26 B9 Tringnga  Tron Caudon M6  Nguyén 1,0-1,5 - ++
27 BI0O  Vang Tron Caudon MO  Nguyén 0,5-1,0 + ++
28 BIl  Vang Tron Caudon M6  Nguyén 0,5-1,0 - ++
29  BI2  Vang Tron Caudon  Lai  Nguyén 0,5-1,1 - ++
30 B13 Tringnga Tron Quengin M6  Nguyén 0,5-1,0 - +/+
31  Bl4 Trangduc  Tron Caudon M6  Nguyén 0,5-1,0 - ++
32 B15 Tringnga Tron Quengin Mo  Nguyén 1,0-1,5 + -/+
Ghi chii: s6 thir tw méu tiv 1 dén 17 duwoc thu tai Long Hoa; 56 thir tw mau tir 18 @én 32 dwoc thu tai Long T uyén
Két qua kiém tra dic diém hinh thai t& bao vi am; 6/32 dong khong c6 kha ning sinh enzyme
khuén cua 32 dong vi khuén trén kinh hién vi quang oxidase, 26/32 dong vi khudn cé kha ning sinh
hoc cho thiy ¢6 21/32 dong c6 dang cau don, 11/32 enzyme oxidase va tat ca cac dong vi khuén phan lap
dong dang que ngén; 11/32 dong vi khuan 1a vi déu duong tinh véi thir nghiém catalase.

khuan Gram dwong, 21/32 dong 14 vi khuan Gram

Hinh thaii khuin lac

e
o
et
S

Hinh 1. Hinh dang khuén lac trén méi truwomg NA va té bao vi khuén dwéi kinh hién vi quang hoc véi

d¢ phong dai 100X
3.2. Cac dong vi khuén c6 kha ning chuyén hoa trung binh va 4/12 dong vi khuér} c6 kha nang
héa nito dugcc phan lap tir co' sé san xuat chuyén hoa yéu. Trén mdi truong c6 bo sung 10 mM
bun NO; c6 10/32 dong vi khuan cé kha nang chuyén

hoa nitrite, trong d6 ¢6 5/10 dong vi khuan c6 kha
nang chuyén héa manh; 2/10 dong vi khuan c6 kha
nang chuyén hoa trung binh va 3/10 dong vi khuén
¢6 kha nang chuyén hoa yéu. Khi ting ndong d6 NH,*
va NOj3™ 1én 200 mM; 300 mM va NO,™ 1én 20 mM
va 30 mM thi sb lugng cic dong vi khuan c6 kha
ning chuyén héa giam (Hinh 2).

Sau 48 gio nuoi cy trén moi truong thach co bd
sung ngudn nito, cac dong vi khuan khéc nhau cé
kha nang chuyén hoa cac nguon nito khac nhau &
cac ndng d6 khac nhau. Cu thé, trén moi truong bd
sung NH4" v6i ndng do 100 mM c6 18/32 dong vi
khuan c6 kha ning oxide hoa amonium, trong d6 c6
5/18 dong vi khuan c6 kha nang phat trién manh;

3/18 dong vi khuén phat trién trung binh va 10/18 Két qua nghién ctru cho thdy, cac dong vi khuén
dong vi khuan c6 kha nang phat trién yeu. D61 voi T10, T11, T12, T13 va T17 cho thay kha nang
moi trudong bo sung NO;™ véi nong do 100 mM co chuyén héa amonium tir muc trung binh tr¢ [én & cé

12/32 dong vi khuan c6 kha ning chuyén héa nitrate, ba nong do 100 mM, 200 mM va 300 mM, trong dé
trong d6 6 5/12 dong vi khuan ¢6 kha néng chuyén dong vi khuén T10, T12 va T13 c6 kha nang chuyén
hoéa manh; 3/12 dong vi khuan cé kha nang chuyén héa véi mic do manh & nong d6 100 mM va 200
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mM, khi néng do tang I1én 300 mM thi kha ning
chuyen hoa giam xuong trung binh, riéng dong vi
khuén T17 cho thy sy giam xubng muc trung binh
khi chi & nong d6 200 mM. bac biét, dong vi khuan
T11 ¢6 kha nang chuyén hoa & mirc manh tai ca ba
ndng d6 (Hinh 3).

10
od 0
:
2

o 3] H 3] g 2
¢ - B 2
2 n 4 5
0 0 0

100 200 300 100 200 300 10 20 30

Nitrite

56 lwgng chin,

Amoninum Nitrate
Ngudn nio' bd sung vao méi tredng (mM)

EManh @Trung binh OYéu

Hinh 2. Kha niing chuyén h6a amonium, nitrate
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Hinh 3. Kha niing c‘huyén héa amonium cua cac
dong vi khuan ¢ nong d¢ 100 mM, 200 mM va
300 mM

Tai thir nghiém vé kha ning chuyén hoa nitrate,
nam dong vi khuan T10, T11, T12, T13 va T17 déu
c6 su bién thién vé mirc d6 hinh thanh sinh khéi vi
khuén trén moéi truong cd bd sung NOs~. Cu thé,
dong vi khuan T10, T11, T12 va T17 c6 kha nang
chuyén héa nitrate manh & hai nong d6 100 mM va
200 mM nhung khi ting nong do 1én 300 mM thi ca
b6n dong déu cho murc d chuyén hoa giam vé trung
binh. Bén canh d6, dong vi khuan T13 lai thé hién
kha nang chuyén hoa giam dang ké so voi 4 dong
con lai (Hinh 4).

Ngoai kha ning chuyén héa manh amonia va
nitrate thi bén dong vi khuan T10, T11, T13 va T17
con cho thay tiém nang vé kha ning chuyén hoa
nitrite. Bén dong vi khuén nay con cho thiy kha
ning séng manh trén moi trudng bd sung nitrite véi
ndéng d6 10 mM va 20 mM (Hinh 5).
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Hinh 5. Biéu d6 thé hién kha ning chuyén héa
nitrite ciia cac dong vi khuan ¢ nong do 10 mM,
20 mM va 30 mM
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Hinh 6. Kha niing phit trién trén méi truong
chira nito ciia cac dong vi khuan

Tom lai, qua két qua khao sat vé kha ning
chuyén hoa amonia, nitrate va nitrite cho thay, bon
dong vi khuan T10, T11, T13 va T17 1a bon dong vi
khuan c6 tiém nang trong viéc xir Iy nudc thai chira
nhiéu ngudn nito doc hai. Khi nang ndng do cac
nguén nito 1én cang cao thi kha nang chuyén hoa vi
khuén cang giam vi cac hop chét nay co thé gay doc
cho qua trinh sinh trudng va phat trién cua vi khuan.
Két qua nghién ctru nay tuong tu voi két qua nghién
ctru ctia Loan (2020) khi tang nong d6 amonium,
nitrate va nitrite thi s lugng va kha ning phat trién
sinh khdi vi khuén bi giam hodc khong con kha ning
phat trién. Bén canh do, dé xir Iy dwoc ngudn nudce
thai can phai tim dwoc dong vi khuan ¢ kha ning
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nitrate héa va khir nitrate (Yan et al., 2022). Vi
khuén c6 kha ning nitrate hoa can phai chuyén hoa
dugc amonia thanh nitrite nho  enzyme
amoniac monooxygenase (chuyén amonia thanh
hydroxylamine) va hydroxylamine oxyoreductase
(chuyén hoa hydroxylamine thanh nitrite) (Lin et al.,
2020) va cudi cting vi khuan khtr nitrate s& bién doi
nitrate thanh nito tu do nho hang loat enzyme nhu
nitrite reductase, nitrite oxide reductase va nitrous
oxide reductase (Rajta et al., 2019). Trong nghién
ctru ndy, chi c6 mot sd it cac dong vi khuan c6 kha
ning chuyén hoa amonia, nitrate va nitrite vi co thé
cac dong vi khuan bi han ché hodc bi trc ché vé cac
enzyme dac trung trong ting phan tng hodc cac
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nguodn nito bo sung vao da gay doc cho té bao vi
khuén, do do chi c6 mot s loai vi khuén dic trung
moi ¢6 kha nang song va phat trién sinh khi trong
mbi trudng cd bo sung nito.

3.3. Cac dong vi khuin c¢6 kha niing tich liiy
poly-phosphate dwgcc phan lap tir nwéc
thai san xuét bin

Sau khi nu6i lic vai toe do 150 vong/phut trong

6 ngay da tuyén chon dugc 11/32 chung vi khuan c6
kha nang tich liiy poly-phosphate trén mdi trudng
thach. Sau d6 11 chung vi khuén nay dugc khao sat
kha nang tich Iy poly-phosphate trong méi trudng
long, két qua dugc trinh bay tai Bang 3.

Bang 3. Ham lwong poly-phosphate tich lily (mg/L) béi cac dong vi khuin phan lap

Ham lwgng lan trong dich té

Ham lwgng poly-P tich lity trong té

STT  Céc dong vi khuan bao vi khuin (mg/L) bao vi khuan (mg/L)
1 Bl 8,97 0,32+ 0,07
2 B2 7,75 1,05+ 0,03
3 B11 8,84 0,365+ 0,09
4 B12 9,03 0,23+ 0,06
5 T4 9,10 0,28 0,00
6 T9 8,74 0,23+ 0,06
7 T10 9,27 0,06°+ 0,00
8 T11 7,61 1,79+ 0,31
9 TI2 9,74 0,34 0,00
10 T13 8,54 1,24+ 0,06
11 T17 8,78 0,23+ 0,06
Ham luong lan ban dau 10,40 mg/L

Ghi chii: Cdc chir cdi giong nhau theo sau gid tri trung binh thé hién sw khdc biét khéng cé ¥ nghia thong ké & mirc y

nghia 5% bang kiém dinh Turkey

Nhin chung, cac ching vi khudn tuyén chon déu
¢6 kha nang tich liy poly-phosphate véi ham lugong
dao dong tir 0,23 mg/L dén 1,79 mg/L, trong d6
chung vi khudn T11 c¢6 kha nang tich liiy poly-
phosphate cao nhat véi ham lwong 1a 1,79 mg/L
khac biét y nghia vé mit thong ké & mirc ¥ nghia 5%
50 vOi cac chung vi khudn con lai. Két qua nay ciing
tuong ddng véi nghién ctru cua Loan (2020) vé kha
ning tich Iy poly-phosphate cta chung vi khuén
Poly-P08.8.C v&i ham luong dat 1,67 mg/L. Két qua
nay ciing trong dong vai nghién ciru ciia Deza et al.
(2023) vé chiing vi khuan Rhodococcus jostii 016 co
kha nang tich liiy poly-phosphate tir nguén co chat
la KH,PO4 v6i ham lugng poly-phosphate tich iy
1a 1,17 pg/mL (twong Gng 1,17 mg/L). Két qua
nghién ctru cho thdy ham lugng phosphate con lai
trong moi truong nudi cay dich té bao vi khuan giam
hon so v&i ham lwong 1an ban dau (10,40 mg/L).
Nguyén nhan c6 thé 13 ngoai viéc vi khuén tich lity
thanh cac hat poly-phosphate chira trong té bao,
chung con str dung phosphate dé phuc vu nhu cau
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bién dudng cua chung nhu hinh thanh mang té bao
hay chuyén hoa ning luong. Bén canh d6, vi khuan
khong chi cé kha nang tich lily poly-phosphate dudi
dang du trir ndi bao ma poly-phosphate con dong
mdt vai trd quan trong trong cac qua trinh khac nhu
diéu hoa hoat dong ctia mot sb enzyme, kiém soat
su biéu hién gen (Dorofeeva et al., 2020).
3.4. Két qua dinh danh chiing vi khuin c6
kha ning chuyén héa nito va tich liy
poly-phosphate tir co' s san xuét biin

Két qua trén cho thay ching vi khuin T11 c6
tiém ning cao vé kha ning chuyén héa nito va tich
Ity poly-phosphate trong nudc thai. Do do, ching vi
khuédn T11 duoc chon dé giai trinh tw gen 16S rRNA
va so sanh do twong dong trén ngan hang gene
NCBI. Két qua dinh danh ching vi khun T11 1a
ching Bacillus velezensis véi do tuong dong dat
100% (Hinh 7a). Tir gian d6 pha hé, ching vi khuan
T11 dugc phén loai cung nhém véi chung B.
velezensis c6 ma gen OR551416.1, muc d9 tin cay
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ctia nhanh dugc thé hién qua chi sé bootstrap 52%
(Hinh 7b). Két quéa so sanh trinh ty doan gene 16S
rRNA gitra ching phan 18p va cac ma gen trén NCBI
cho thiy s6 nucleotide bao ton 1a 320/970, sb
nucleotide bién ddi 1a 621/970 (Hinh 7c).

Céc loai vi khuan thudc Chi Bacillus 1a vi khuan
hinh que va hau hét déu khong gay hai déi véi con
nguoi (ngoai trir B. anthracis va B. cereus). Cac loai
Bacillus sp. phat trién nhanh trong diéu kién giau
oXy va ton tai bang cach hinh thanh ndi bao tir ngay
ca trong diéu kién yém khi. Hon nita, ching c6 thé
ton tai trong thoi gian dai, ngay ca khi chét dinh
dudng can ki€t hoac trong diéu kién khic nghiét cia
mdi trudng. Mot s6 ching vi khuén Bacillus sp. da

Tdp 60, S6 3B (2024): 118-127

duoc nghién clru va ung dung trong cac giai doan
cua qua trinh xu Iy nudce thai do chiing c6 kha nang
chuyén hoa nito va tich lity poly-phosphate (Seo et
al., 2022). Ba chung vi khuan Bacillus megaterium
Bacillus  licheniformis HT1 va Bacillus
subtilis HT1 d3 dugc chung minh c6 kha nidng
chuyén héa va loai bo ngudn nito trong nudc thai
nha may chian nuéi dén 85% (Dong et al., 2022).
Nghién ctru ciia Zhang et al. (2022) di tuyén chon
dugc bbn ching vi khuén B. subtilis, B. albus, B.
amyloliquefaciens va B. velezensis c6 kha nang sinh
truong tot trong moi trudong co nguon nito duy nhét
dang NH,*. Do d6, chiing vi khuan nay c6 tiém ning
cao trong viéc ung dung dé xir Iy nudc thai bi 6

HTI,

nhiém béi nito va phospho.

Description

Bacillus velezensis strain FJ25 168 ribosomal RNA gene, partial sequence

Bacillus velezensis strain SM2 168 ribosomal RNA gene, partial sequence

Bacillus subtilis strain ZG13-41 16S ribosomal RNA gene, partial sequence

Bacillus velezensis strain BB119 16S ribosomal RNA gene, partial sequence
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Scwemlﬂi Name S’\:z:e ST:;?‘e g;j;yr v:ue \::r;t Acc.vl.en Rz
v v v v v

Bacillus velezensis 1794 1794 100% 0.0 100.00% 1455 OR551416.1
Bacillus subtilis 1794 1794 100% 0.0 100.00% 1456 OR535114.1
Bacillus sp. (in: firmicutes) 1794 1794 100% 0.0 100.00% 1422 OR461519.1
Bacillus sp. (in: firmicutes) 1794 1794 100% 0.0 100.00% 1444 OR392968.1
Bacillus sp. (in: firmicutes) 1794 1794 100% 0.0 100.00% 1449 OR392892.1
Bacillus velezensis 1794 1794 100% 0.0 100.00% 1454 OR364145.1
Bacillus subtilis 1794 1794 100% 0.0 100.00% 1464 OR243842.1
Bacillus velezensis 1794 1794 100% 0.0 100.00% 1423 OR206257.1
Bacillus velezensis 1794 1794 100% 0.0 100.00% 1424 OR206242.1

(@)

OR551416.1 Bacillus velezensis

OR535114.1 Bacillus subtilis

OR206235.1 Bacillus vallismortis

OR196091.1 Bacillus velezensis

OR161820.1 Bacillus velezensis

OR364145.1 Bacillus velezensis

OR056180.1 Bacillus velezensis

OR206242.1 Bacillus velezensis

OR116121.1 Bacillus velezensis

)
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12, OR1I6121.1 Bacillus velezensis [
(713, OR161820.1 Bacilus velezensis

714, ORIS6091.1 Bacilus velezensis

(715, 0R206235.1 Bacilus valismortis
116, OR06242.1 Bacilus velezensis

(117, OR364145.1 Bacilus velezensis

18, ORS35114.1 Bacilus subtis

919, ORSS1416.1 Bacilus velezensis
@i

AAT

GTGT .ACAAACT CG.GGTGTGA.GG

466 G CAAGTTGCCGGCCTGCTATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGT

T AGGCCCG.GAACG.ATTCACC.CGGCAT

(©)

Hinh 7. Két qua dinh danh ciia chiing vi khuén T11
(a) Két qua BLAST trinh tw ching vi khudn T11 trén NCBI; (b) Cdy phdn loai dicgc vé bdng phan mém Mega 11 va (c)

So sanh trinh tw gene bang phdn mém Mega 11
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4. KET LUAN

Két qua nghién ciru cho thy trong 32 chung vi
khuén phan lap, chung vi khuan T11 c6 kha ning
chuyén héa amonium ¢ mirc manh tai ba ndng do
100 mM, 200 mM va 300 mM; c6 kha ning chuyén
héa manh nitrate & ndng d6 100 mM va 200 mM
ddng thoi chuyén hoa manh nitrite & nbng d6 10 mM
va 20 mM. Tuy nhién, kha néng chuyén hoa nitrate
va nitrite giam xudng mirc trung binh khi ting nong
do 1én 1an luot 1a 300 mM va 30 mM. Chung vi
khuan con c6 kha nang tich liiy 1,79 mg/L poly-
phosphate sau 6 ngay nuéi lic ¢ nhiét do phong. Két
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