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TOM TAT

NutGe thii ché bién thiy sin ¢6 chira protem nén khi bi phan hiy tao amine,

ammonia cé mui héi gay dnh huong dén sirc khée cong dong Trong nudrc,

ammonia diroc chuyen thanh ammonium va dicoc vi khudn hap thu cho sir tang
truong. Nehién citu diroc thiee hién nham phén Igp vi khudn ban dia trong meéc
thii ché biéﬁ thL’{y san o kha néng hdp thu ammonium. Tir 4 mau nudc thei, 24
dong vi khudn c6 khd ning ha}? thu ammonium dé dioc phan Idp. Két qua khdo
sat chimg t6 dong WY3.3 co kha nang hap thu ammonium (200 ppm) hiéu qua
nhat, dat 94,6% 6 thoi dlem 24 gio nudi cay. Nudi cdy théng khi va méi fruong
c6 pH = 7 la diéu ki¢n 16i wu cho s hap thu ammonium ciia dong vi khudn
WY3.3, dat hiéu sudt lan leot 13 91,9 % va 91,7%. Khi méi fruong co b6 sung
NaCl 1% va 2%, dong WY3.3 hdp thu ammonium cao, dat lan heot la 99,1% va
97%. Phan tich trinh tu gen 16S-rRNA cho thay dong WY3.3 tuong dong 99,44%
voi loai Bacillus funiculus nén diroc dinh danh la Bacillus sp. WY3.3.

Tir khod: Ammonium, Bacillus sp. WY3.3, hdp thu, nude thdi ché bién
thuy san

ABSTRACT

Seafood processing wastewater contains many organic compounds. The
decomposing of these substances forms amines and ammonia resulting in
odors that affect public health. In aquatic environments, ammonia is converted
into ammonium which is used by bacteria for growth. This research aimed at
the isolation of indigenous bacterial strains from seafood processing
wastewater capable of absorbing ammonium. From 4 water samples taken
from a seafood processing wastewater treatment system, 24 bacterial strains
able to uptake ammonium were isolated. Our data showed that strain WY3.3
was the potential candidate for ammonium (200 ppm) absorption with an
efficiency of 94.6% at 24 hours of incubation. Aeration and neutral pH (pH=7)
were optimal conditions for ammonium uptake with efficiencies of 91.9% and
91.7%, respectively. The culture medium was supplemented with NaCl at 1%
and 2%, strain WY3.3 was still able to absorb 99.1% and 97% ammonium.
Based on 16S-rRNA gene sequence analysis, strain WY3.3 showed 99.44%
sequence similarity with Bacillus funiculus and was identified as Bacillus sp.
WY3.3.

Keywords: Absorption, ammonium, Bacillus sp. WY3.3, seafood
processing wastewater
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1. GIOI THIEU

Nuéc thai ché bién thuy san c¢6 chira nhiéu
protein, khi protein bi thay phén sinh ra ammonia
lam cho nudc thai ¢6 lugng ammonia cao (Funge-
Smith & Briggs, 1998). O dang khi, nong do
ammonia cao gay kich thich niém mac mii, duong
h6 hap dan dén di ing va tang tiét dich, co that khi
quan va ho. Khi vao duong hd hap, ammonia di
chuyén tir phdi vao mau. Trong mau, ammonia bi
oxy hda tao thanh nitrite gay tc ché chirc niang van
chuyén oxy cua hdng cau lam cho ngudi bi xanh
xa0, nang hon c6 thé gay thiéu oxy ndo dan dén dau
dau, mét moi, hon mé tham chi c6 thé tir vong
(Thanh, 2003).

Trong méi trudng nude, ammonia dwoc chuyén
héa thanh ammonium. Nong dé ammonium trong
nudéce cao néu khong duge xir ly s& dwoc chuyén héa
thanh nitrite gdy doc cho dong vat thay sinh (Miller
& Smith, 2009). Nhiéu nghién ctru da ching minh
vi khuan c6 kha ning hap thu ammonium cho su
tang truong (Kirchman et al.,, 1990; Hoch et
al.,1992; Kirchman & Wheeler, 1998; Phl va ctv.,
2021). Hién nay, viéc xt ly nudce thai néi chung
hozc xir ly ammonium trong nuéc thai bang phuong
phép sinh hoc da va dang dugc quan tdm nghién ctu
va ing dung Vi tiét kiém dugc chi phi, dong thoi,
khong gay 6 nhiém moi truong (Oanh & Triéu,
2017; Phad va ctv., 2021; Oanh va ctv., 2022; Uyén
va ctv., 2023). Hién tai, & ddng bang séng Ctru Long
chi c6 nghién ctru cua Biép va Nam (2012) st dung
vi khuan Pseudomonas stutzeri va Acinetobacter
Iwoffii dé loai bo ammonium trong nuéc thai tir réc
hiru co.

Tu nhiing thyc trang trén, nghién ciru nay duoc
thuc hién nhiam phan 1ap cac dong vi khuan ban dia
c6 kha nang hap thu ammonium hiéu qua, dong thoi,
khao sat cac diéu kién t6i uu cho sy hap thu lam co
s& cho cac nghién ciru tng dung dé xir Iy ammonium
trong nudce thai.

2. PHUONG PHAP NGHIEN CUU

2.1. Phan lap vi khuin c6 kha niing hip thu
ammonium

Cac mau nudc thai ché bién thuy san duogc thu
tai hé thong xur 1y nudce thai cua cong ty ché bién
thiy san Ut Xi, huyén Tran Dé, tinh Soc Trang. Cac
mau nude duoc thu ¢ 4 vi tri bao gom nude dau vao,
nudc bé hidu khi, nugc bé yém khi va nuée dau ra.
Tai mdi vi tri, miu nuée duoc thu doc theo bé ¢ 3
diém (0,5 L/diém), mdi diém cach nhau 1 m. Ca 3
mau nude dugc tron déu trong trong chai nhua sach
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va thu 0,5 L mau dai dién tai mdi vi tri. Sau do, mau
duoc bao quan trong thung nudc da khi chuyén vé
phong thi nghiém dé phan lap vi khuan.

Céc budc nudi cdy va phan 1ap vi khuan duoc
tién hanh nhu sau: Cho 5 mL mau nudéc thai ché bién
thiy san vao binh tam giac chira 45 mL moi trudng
khoang t6i thiéu (MM) c6 bd sung 100 ppm
ammonium duéi dang NH,Cl. Mau duoc lic 200
vong/phat trén may lic trong 1 tuan & nhiét do
phong thi nghiém. Sau 7 ngay, mau duoc dé lang 30
phut sau do6 hut 5 mL dung dich huyén phai vi khuan
va chuyén sang binh tam giac méi co chua 45 mL
moi truong tuong tu, tlep tuc nudi Cay trén may lic
trong 1 tuan & diéu kién nhu trén (giai doan nay
duoc lap lai 2 1an). Sau 3 1an nudi cay va chon loc,
mau dugc dé yén 30 phat. Phan dung dich huyén
phul vi khuan dugc sir dung dé phan 1ap vi khuan co
kha ning hap thu ammonium (Perry et al., 2002).
Thanh phan cia méi truong MM gom 1,42 g
Na;HPO4, 1,36 g KH2PO4, 98,5 mg MgSO..7H,0,
5,75 mg CaCl,.2H;0, 3,2 mg Na,-EDTA, 2,75 mg
FeSO,4.7H,0, 1,7 mg MnS0O4.H,0, 1,16 mg H3BOs3,
1,15 mg ZnS04.7H.0, 0,24 mg CuSQ,, 0,24 mg
CoCl.6H,0, 0,1 mg MoOs, 1000 mL nuéc cat, pH
=7+ 0,2 (Breugelmans, 2005).

Dung dich huyén phi vi khuan dwoc pha lodng
Vi nuée cat vo trung dén 10-5. Sau do, 100 uL dich
huyén phu vi khuan cua timg d6 pha loang dwoc hit
va trai 1&n bé mat moi trudng MM dic ¢b bd sung
100 ppm ammonium, vi khuan dwoc u & 32°C. Sau
7 ngay, nhitng khuén lac roi rac, khac nhau vé hinh
thai dwoc chon dé phan lap vi khuan bang phwong
phap cay ria trén moi truong twong ty. Sau do, cic
khuan lac tiép tuc duoc cay ria dé phéan lap thuan
trén moi truong Tryptic soy agar (TSA, 30 g/L
Tryptic soy broth (TSB), 15 g/L agar). Sau nhiéu lan
Cay chuyén, do thuan cua vi khuan phan lap duoc
kiém tra dya vao hinh thai khuén lac va hinh dang té
bao dudi kinh hién vi. Cac dong vi khuén thuan
duoc nudi cdy 3 ngay trén moi truong TSA va ghi
nhan cac dic diém khuan lac nhu hinh dang, mau
sic, bia, do noi, bé mat, kich thude va dic diém té
bao (Anh, 2006).

2.2. Khio sat sy ting truong va hip thu

ammonium cia vi khuin

Chuang mét khuén lac cia mdi dong vi khuan sau
72 gid nudi cay trén moi truong TSA vao 4 mL moi
trrong TSB va lic mau 200 vong/phit trén méy lic
tron trong 24 gid. Sau d6, mat do quang cia mau
(OD600nm) dugc didu chinh vé 0,7 (twong dwong
108 CFU/mL). Tiép theo, chung 40 uL huyén phu
vi khuén (d3 dugc diéu chinh mat do quang) vao 4
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mL méi truong MM c6 bd sung NH4C1 dé dat cac
nong d6 ammonium khao sat gom 25, 50 va 100
ppm. Hai nghiém thirc déi chimg duoc thyc hign
tuong tu gom (i) ¢ chung vi khuan nhung khéng bd
sung ammonium va (i) ¢6 b sung ammonium
nhung khéng chung vi khuan. Mau duoc lic 200
vong/phut ¢ nhiét do phong thi nghiém. Madi nghiém
thirc duoc lap lai 3 lan.

Mat do quang (OD600nm) ctia moi truong o thoi
diém 24 gio nuoi cay duoc quan sat va ghl nhan. Vi
khuan phat trién tao sinh khéi trong méi trueong cé
bé sung ammonium cao hon so véi méi truong
khéng bé sung hop chat nay chimg to vi khuan cé
kha nang st dung ammonium. Pong thoi, ham
lwgng ammonium con lai trong moi treong duoc Xac
dinh dwgc dinh lwong bang phwong phap indophenol
blue (Keeney & Nelson, 1982). Cac dong vi khuan
hip thu ammonium hiéu qua dwoc tuyén chon va
tiép tuc khao sat kha ning hap thu ammonium &
nong do 200 ppm.

Ammonium dugc dinh lwong bang phuong phap
indophenol blue (phenol nitroprusside) (Keeney &
Nelson, 1982) theo phuong trinh dwong chuan y =
5,417x +3,6072 (R2 =0,9984), trong do6, y 1a d6 hap
thu quang phé & bude song 636 nm, x 1a ham lwong
ammonium.

Ham lugng ammonium con lai trong moi truong
nudi cay vi khuan duge xac dinh nhu sau: Chuyén
1,5 mL dung dich huyén phu cua tirng dong vi khuan
sau khi nudi cdy trong méi truong c¢6 bd sung
ammonium vao ong eppendorf va ly tdm 13.000
vong/phut trong 10 phut dé loai bo té bao vi khuan.
Dung dich (500 pL) sau ly tim dugc chuyén vao dng
eppendorf méi, bd sung 500 pL thube thir phenol
nitroprusside (70 g phenol, 0,34 g nitroprusside
duogc hoa tan trong 1000 mL nuéce) va dé yén 5-10
phat. Sau d6, 500 pL thudc thir sodium
hypochloride (200 mL NaClO, 14,8 g NaOH va 49,8
g Na2HPO4.12H20 dugc hoda tan trong 800 mL
nudc cat) dugc bd sung vao hdn hop va tiép tuc dé
yén trong 5-10 phat. Cudi cung, 200 pL dung dich
sau phan tmg duoc chuyén vao dia 96 giéng va do
d6 héap thu quang cua dung dich & budc séng 636
nm.

2.3. Khao sat anh hwéng ciaa sw thong khi,
pH va néng dd NaCl dén kha ning hip
thu ammonium cia vi khuin di tuyén
chon

Céc yéu t6 mdi truong nhu sy théng khi, ¢o pH
va do man da dugc chiing minh c6 anh huong den
su chuyén héa ammonium & vi khuan (Pollice et al.,
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2002; Groeneweg et al., 1994; Cortés-Lorenzo et al.,
2014). Do d6, cac dong vi khuan hap thu ammonium
hiéu qua (tuyen chon tir két qua thi nghiém & muc
2.2) duoc tiép tuc khao sat cac yéu t anh huong dén
kha nang hap thu ammonium.

2.3.1. Anh huong cua sw thong khi

Chung 1 khuan lac caa mdi dong vi khuan sau
72 gio nudi cay trén moi truong TSA vao 4 mL moi
truong TSB, mau duoc lic 200 vong/phdt & nhiét do
phong thi nghiém va nuéi cay qua dém. Sau d6, mat
d6 quang cua vi khuan (OD600nm) duoc diéu chinh
vé 0,7 va ching 40 pL huyén pht vi khuan (da diéu
chinh mat d6 quang) vao ting dng nghiém chua 4
mL méi trudng MM ¢ bd sung ammonium 200
ppm. Vi khuan duoc nudi cay & 2 diéu kién gom (i)
thdng khi trén may lac tron (200 vong/phut), va (ii)
khong thong khi (dé yén). Nghiém thirc ddi chimg
dugc thuc hién tuong ty nhung khong chung vi
khuan. Thi nghiém duoc 13p lai 3 1an. Ammonium
con lai trong méi trudng nudi cay duoc dinh luong
bang phuong phap quang phd ¢ thoi diém 24 gid
(Uyén va ctv., 2023).

2.3.2. Anh huong cua pH

Huyén phu vi khuan dwoc chuan bi trong tu nhur
md ta & muc 2.3.1. Mbi trudng MM c6 bd sung
ammonium 200 ppm dugc diéu chinh pH dat cac gia
tri gém 5, 6, 7 va 8 (bdng va ctv., 2019). Ching 40
L huyén pha vi khuan (OD600nm = 0,7) vao ting
6ng nghiém chira 4 mL méi truong MM di bd sung
ammonium va diéu chinh pH. Vi khuan duoc nubi
cay trong diéu kién thong khi hodc dé yén dua vao
két qua cua thi nghiém & muc 2.3.1. Nghiém thirc
dbi chimg dwoc thyc hién twong ty nhung khéng
chung vi khuan, mdi nghiém thire dwoc lap lai 3 lan.
Ammonium con lai trong méi truong nudi ciy dwoc
dinh luong & thoi diém 24 gio.

2.3.3. Anh huong cua nong dg NaCl

Huyén phu vi khuan dwoc chuan bi trong tu nhur
md ta & muc 2.3.1. Mbi trudng MM c6 bd sung
ammonium 200 ppm va NaCl lan luot 1a 1%, 2% va
3% (Pdng va ctv., 2019). Chang 40 pL huyén phu
vi khuan (OD600nm = 0,7) vao ting dng nghiém
chira 4 mL méi trudng MM da bd sung ammonium
va NaCl. Vi khuan duoc nudi cdy trong diéu kién
thong khi hoic dé yén va diéu chinh pH méi trudng
phu hop dya vao két qua cua thi nghiém & muc 2.3.1
va 2.3.2. Nghiém thie ddi chimg dwoc thyuc hién
tuong tu nhung khéng chung vi khuan, mai nghiém
thirc duoc lap lai 3 1an. Ammonium con lai trong
moi trudng nudi ciy duge dinh lugng & thoi diém
24 gio.
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2.4. Pinh danh khoa hoc vi khuan hip thu
ammonium

Dong vi khuan c6 kha niang hap thu ammonium
hiéu qua nhat duoc tuyén chon dé giai trinh tu gen
16S-rRNA. ADN cua vi khuin duoc ly trich dua
theo quy trinh trich ADN cua Sambrook et al. (1989)
va giai trinh ty tai Céng ty TNHH Dich vu va
Thwong mai Nam Khoa, Thanh phé H6 Chi Minh.
Trinh tu gen 16S-rRNA cia dong vi khuan tiém
nang duoc khuéch dai bang k¥ thuat PCR sir dung
cip mdi tong 27F (5’-AGAGGTTTGATCC-
TGGCTC-3%) va 1492R (5’-TACGGTTACCTT-
GTTAACGACT-3") (Frank et al., 2008). Chu trinh
nhiét caa phan tng PCR gom 95°C (6 phut); 40 chu
ky nhan sb luwong ADN vdéi nhiét do va thoi gian
twong tng la 5°C (30 gidy), 55°C (30 giay), 72°C (30
gidy) va 72°C (5 phat). San pham PCR duoc kiém
tra bang ky thuat dién di trén gel agarose 1,5% va
duoc giai trinh ty bang phuong phap Sanger (Blazej
et al., 2006). Trinh tu gen 16S-rRNA cua vi khuan
hap thu ammonium hiéu qua duoc so sanh do tuong
dong véi trinh ty gen tuong ung cua cac vi khuan
trong ngan hang dit liéu NCBI biang cong cu BlastN.

2.5. Phwong phap xir Iy s6 ligu

Phin mém Microsoft Excel 2016 dwoc st dung
dé luu trix va xi 1y s6 lidu thd, tinh cac trung binh va
vé& biéu d6. Phan mém Minitab 18 dwgc dung dé
thdng ké sb liéu, phan tich ANOVA mot nhan té
bang kiém dinh Tukey’s.

Tép 60, S6 1B (2024): 86-96

3. KET QUA VA THAO LUAN

3.1. Phan lap vi khuin c6 kha niing hip thu
ammonium

Trong bén mau nuée duoc thu & 4 vi tri (nudc
dau vao, nudc bé hiéu khi, nude bé yém khi va nugc
dau ra), 24 dong vi khuan c6 kha ning hap thu
ammonium da dugc phan lap, trong do, 5 dong vi
khuan duoc phan 1ap tir bé hiéu khi, 4 dong vi khuan
phan lap tir nudc dau vao, 6 dong phan Iap tir nudc
dau ra va 9 dong duoc phan 1ap tir bé yém khi. Cac
dong vi khuan c6 khuan lac tron hoidc khong déu;
mau tring, vang hoic cam; bia nguyén hozic chia
thity; d6 noi lai hoic mé; 11 dong la vi khuan Gram
am va 13 dong 1 vi khuan Gram dwong. Trong cac
mau nude da thu déu phan 1ap duoc vi khuan Gram
am va Gram duong. Tuy nhién, trong nuéc thai dau
vao va trong nudc cua bé yém khi, s luong vi khuan
Gram duong dugc phén lap cao hon. Ngugc lai,
trong nudc cua bé hiéu khi va trong nudce dau ra, sb
dong vi khuan Gram am dugc phan 1ap nhiéu hon.
Theo Silhavy et al. (2010), vi khuan Gram duong c6
thé chdng chiu cac diéu kién bt loi ciia méi truong
do c6 véch peptidoglycan day hon so véi vi khuan
Gram am. Nhu vdy, nudc thai dau vao va nudc trong
bé yém khi c6 1& do ham lwong c4c chat thai cao hon
nén vi khuan Gram duong hién dién nhiéu hon. Pic
diém cua 24 dong vi khuan phan lap dwoc trinh bay
trong Bang 1.

Bing 1. Hinh thai khuin lac va té bao ciia 24 dong vi khuin c6 kha ning hip thu ammonium

Pic diém khuin lac

Dic diém té bao

TT Ngudn  pong ; ] ~  Dudng Kich
goc E“nh Mau sac Bia D;Q kinh Gram Hinh  thwéc
ang noi

(mm) (um)
1 WH1.1 tron trang nguyén lai 4 - cau <0,5
2 WH1.2 tron vang nhat  nguyén lai 1 - cau 1

Bé hiéu khéng . o N N
3 khi WH1.3 du trang chiathay Iai 2x3 - cau 1
4 WH1.4  tron tring nguyén  lai 05 + cau 1
5 WH1.5  tron tring nguyén  lai 2 - cau 1
6 WV11  tron trang nguyén lai 0,5 + que 2x3
7 Nuéc  WV12  tron trang nguyén lai 4 + cau 1
8 dauvao WV13  tron trang rangcua  lai 6 + que 1x3
9 WV14  tron vang cam  nguyén lai 4 - cau 1
10 WR1.1 kggﬂg tringngd chiathay  lai x4 - cau 1
11 Nuéc WRL2 kggﬂg cam  chiathuy  lai X2 - cu 1
12 9 \WR13 tron tringngd  nguyén  lai 4 - cau 1
13 WR1.4 tron trang nguyén lai 2 + cau <0,5
14 WR1.5 tron trang nguyén lai 2 - que <0,5
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Pic diém khuan lac

Pic diém té bao

Nguon . X . DPuwong Kich
T géc Dong HInh - Mau séc Bia Do kinh Gram Hinh  thuéc
dang noi

i (mm) (um)

15 WR1.6  tron trang nguyén  lai 4 - cau 1
trong

16 WY1.1  tron trang nguyén  lai 4 - cau 1

17 WY1.2 tron  tringnga  nguyén  lai 1 - que 2

18 WY13  tron trangnga  nguyén lai 3 + que 1x3

19 WY2.1 tron  tringnga  nguyén  lai 6+ cau 1

20 pxoe WY22  tron trang nguyén  lai 5 4 cau 1

21 k)P:i WY3.1  tron trang nguyén  mo 2+ cau 1

22 WY32  tron rang o pouyen  lai 05 +  chu 1
trong

23 WY3.3  tron tring nguyén  lai 5 o+ gilé 1x2

24 WY3.4  tron trang nguyén  lai 1+ cau 1

3.2. Kha ning ting trwéng va hap thu
ammonium ciia cac dong vi khuan phan
lap

Khao sat 24 dong vi khuan cho thay c6 sy khac
biét vé kha nang ting truong va hap thu ammonium
gitta cac dong vi khuan khi duoc nudi ciy trong moi
truong MM cé bd sung 25, 50 va 100 ppm
ammonium & thoi diém 24 gid nudi cay.

Khi duoc nudi cay trong mdi truong MM ¢6 bd
sung 25 ppm ammonium, 23/24 dong vi khuan ting
truong tao sinh khéi cao. Trong d6, 3 dong vi khuan
WH1.1, WY1.2 va WY3.3 tao sinh khéi cao nhat,
khéc biét c6 y nghia théng ké so véi nghiém thic
dbi ching khong bd sung ammonium va so véi cac
dong vi khuan con lai (Hinh 1). Két qua khao st
chung t6 23/24 dong vi khuan hap thu ammonium
cao & nong do 25 ppm, khac biét co ¥ nghia thdng
ké so véi nghiém thire dbi chung khong ching vi
khuan. Trong do, 6 dong vi khudn WH1.1, WR1.4,
WY1.2, WY3.1, WY3.3 va WY34 hip thu
ammonium (25 ppm) véi hiéu suat trén 90% & thoi
diém 24 gio nuéi cay (Hinh 2).

Két qua ciing cho thiy tit ca dong vi khuan co
kha ning hip thu ammonium & nong do 50 ppm,
khéc biét c6 y nghia théng ké so véi nghiém thirc
dbi chimg khong ching vi khuan. Trong d6, 20 dong
vi khuin c6 hiéu suat hap thu ammonium trén 70%
& thoi diém 24 gio nudi cay (Hinh 2). Ba dong vi
khuan WH1.1, WY1.2 va WY3.3 c6 kha ning ting
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truong cao va hap thu hoan toan ammonium (Hinh
1 va Hinh 2)

Khi dwoc nui cdy trong méi truong cd bd sung
100 ppm ammonium, cAc dong tao sinh khdi cao &
nong d6 25 va 50 ppm van c6 kha ning ting truong
cao (Hinh 1). Két qua dinh luong ching to 17/24
dong vi khuan c6 kha nang hip thu ammonium trén
70% & ndng do 100 ppm, khac biét ¢ y nghia thong
ké so véi nghiém thire dbi ching khong ching vi
khuan va so véi cac dong vi khuan con lai (Hinh 2).
Trong do, ba dong vi khudn ting truong tao sinh
khéi cao nhat gom WHI1.1, WY 1.2 va WY3.3 ciing
c6 kha ning hap thu ammonium cao, dat hiéu suat
lan lwot 98,79%, 98,25% va 98,82% sau 24 gid nudi
cay, khac biét co y nghia théng ké so véi nghiém
thire dbi ching khong chung vi khuan va so véi cac
dong vi khuan con lai (Hinh 1 va Hinh 2).

Dong WY3.3 ¢6 kha ning ting truéng cao nhat
va hip thu ammonium (100 ppm) véi hiéu suit
98,82%. Két qua dinh lrong ammonium cho thay
cac dong vi khuan hap thu ammonium cao bao gém
cac dong tao sinh khdi cao nhét (gia tri OD600nm
dat trong khoang 0,42 - 0,48) va céc dong tao sinh
khdi trung binh (gi4 tri OD600nm dat trong khoang
0,13 - 0,40). Cac dong vi khuan cé kha ning hép thu
ammonium thap 1a nhitng dong c6 sinh khéi thip
(gia tri OD600nm dat trong khoang 0,05 - 0,09)
(Hinh 1 va Hinh 2).
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Zhao et al. (2010) da ching minh dong vi khuan
Acinetobacter calcoaceticus HNR duoc phan 14p tir
mang loc sinh hoc (membrane bioreactor) trong
phong thi nghiém c6 kha ning hap thu hoan toan
ammonium (120 mg/L) trong 2 ngay nudi cay. Theo
Diép va Nam (2012), 2 dong vi khuan Pseudomonas
stutzeri D3b va Acinetobacter lwoffii TN7 duoc
phan lap tir chét thai ao nudi thay san ¢6 kha ning
hip thu ammonium twong Gng 97,2%, 98,57% va
96,32%, 98,31% & ndng do 50 mg/L va 100 mg/L
trong 3 ngay nudi cay. Dong vi khuan Pseudomonas
aeruginosa HT1 dugc phan lap to nudc thai sau
biogas cua trang trai nudi lon c6 thé hip thu
ammonium hoan toan (50 mg/L) sau 4 ngay nudi cay
(Ddng va ctv., 2019).

Ba dong vi khuan WH1.1, WY1.2 va WY3.3
dugc phan 1ap tir nuéc thai ché bién thay san c6 kha
nang hap thu ammonium ¢ ndng d6 200 ppm lan
luot 12 88,8%, 80,9% va 94,6% sau 24 gio nudi cay.
Nhu vay, 3 dong vi khuan nay c6 kha nang hap thu
ammonium hiéu qua ¢ ndng do cao hon nén c6 thé
xem la nhitng dong vi khuan tiém nang dé tiép tuc
nghién ctu X Iy ammonium trong nudc thai. Hinh
thai khuan lac va té bao cua 3 dong vi khuan tiém
nang dugc minh hoa ¢ Hinh 4.

3.3. Cac yéu té anh hwéng dén kha ning hap
thu ammonium cua c4c dong vi khuin
tiém ning

Sau 24 gio nudi cay trong méi tredng MM ¢6 bd
sung ammonium (200 ppm) & diéu kién théng khi va
khéng théng khi, 3 dong vi khuan WH1.1, WY1.2
va WY3.3 hip thu ammonium cao hon & diéu kién
thdng khi, khéc biét co y nghia thong ké so vai khi
duoc nudi cdy trong didu kién khong thong khi
(Hinh 5A). Trong diéu kién thong khi, dong vi
khuan WY3.3 thé hién kha nang hip thu ammonium
cao nhét, dat 91,7%. Hai dong vi khuan WH1.1 va
WY1.2 c6 hiéu suat hap thu ammonium lan luot 13
76,3% va 86,2%. Trong diéu kién khong théng khi,
hiéu suat hap thu ammonium cta ba dong vi khuén
WH1.1, WY1.2 va WY3.3 lan luot la 63,8%, 35,5%
va 75,2% chung té moi truong dugc théng khi thuan
loi hon cho sy hdp thu ammonium cua 3 dong vi
khuan khao sat (Hinh 5A).

Trong diéu kién thdng khi, pH ciia méi truong
ciing anh huong dén kha ning hap thu ammonium
cua vi khuan. Trong méi trudng ¢ cac gia tri pH
khac nhau, kha nang hap thu ciia mi dong vi khuén
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ciing khéng gidng nhau (Hinh 5B). Vi khuan duoc
nudi cy trong méi truong pH=5 va pH=6 c6 kha
nang hap thu ammonium thap hon so vé6i khi nudi
ciy trong méi truong pH=7 va pH=8. Trong do6, &
pH=7, vi khuan c6 kha nang hap thu ammonium
hiéu qua nhat. Dong vi khuan WY3.3 hap thu
ammonium cao nhat (91,9%), khéc biét c6 y nghia
so voi khi nubi cdy trong cac méi truong con lai
(Hinh 5B).

Khi nudi cdy 3 dong vi khuan WH1.1, WY1.2 va
WY3.3 trong mdi truong MM ¢6 bd sung 200 ppm
ammonium (mdi truong duge didu chinh pH = 7) ¢
diéu kién thong khi va NaCl dugc bd sung 1%, 2%
va 3% cho thiy nong d6 NaCl khac nhau thi kha
ning hap thu ammonium & cac dong vi khuan ciing
khac nhau. Trong 3 dong vi khuan khao sét, dong
WY3.3 ¢6 kha niang hip thu ammonium hiéu qua
nhat, tuy nhién, khi n6ng d6 NaCl tang thi kha nang
hip thu ammonium giam. Hiéu suat hap thu
ammonium cua dong vi khuian WY3.3 dat lan luot
14 99,1%, 97% va 88,4% khi méi truong co b sung
1%, 2% va 3% NaCl (Hinh 5C). Ddi véi dong
WY1.2, ndng d6 NaCl khao sat khong anh hwong
dén kha nang hip thu ammonium, dat hiéu suét lan
luot 12 51,3%, 48,1%, va 49,7%. O dong vi khuén
WHI.1, khi méi trudng dwoc bd sung 1% NaCl, vi
khuan hap thu ammonium hiéu qua hon (67,3%) so
Vai 2 ndng do NaCl con lai.

Dong va ctv. (2019) da phan lap duoc dong vi
khuan Pseudomonas aeruginosa HT1 c6 kha ning
chuyén héa ammonium t6i wu ¢ ndng do 50 ppm
trong moi truong ¢6 pH = 7,5 va do man tir 1% dén
3%. Theo nghién ciru caa Trung va ctv. (2022), 2
dong vi khuan MT50 va MT51 duoc phan lap tir co
man trau (Eleusine indica) ciing c6 kha nang hap thu
ammonium dat 80,36% va 82,24% trong moi trudng
pH = 7 va nong d6 mudi 1a 4%. Trong nghién ciru
nay, 3 dong vi khuan phan lap déu c6 kha ning hip
thu ammonium khi méi truong pH = 7 va duoc bd
sung 1%, 2% va 3% NaCl, tuy nhién, kha nang hip
thu caa 2 dong vi khuan WH1.1 va WY3.3 giam khi
nong do6 NaCl ting. Nguoc lai, dong vi khuin
WY1.2 6 kha ning hap thu ammonium khéng khac
biét c6 y nghia & 3 ndng d NaCl khao sat. Két qua
nghién ciru ciing cho thay dong vi khuan WY 3.3 hap
thu ammonium higu qua nhét khi moi truong duoc
bé sung cac nong o NaCl 1a 1%, 2% va 3% véi hiéu
suat dat lan luot 99,1%, 97% va 88,4%.
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Hinh 5. C4c yéu té anh hwéng dén kha ning hip thu ammonium ciia 3 dong vi khuén

Ghi chd: A: anh hweong cua sy thong khi, B: anh huong cua pH, C: anh hwong cua néng do NaCl. Trong cling mgt biéu
do, doi vai tang dong vi khudan, cac ky tw chi cai giong nhau thi khac biét khong cé y nghia thong ké ¢ mirc 5%.

3.4. Pinh danh khoa hec vi khuin hap thu
ammonium

Dong vi khuian WY3.3 ¢6 kha nang hip thu
ammonium hiéu qua nhét trong cac dong vi khuan
khao sat nén duoc chon dé dinh danh khoa hoc. San
phiam PCR cua gen 16S-rRNA duoc kiém tra bing
k¥ thuat dién di trén gel agarose 1,5% cho thiy doan
gen dugc sao chép co kich thudc gan 1500 bp (Hinh
6) va duoc giai trinh tu bang phuwong phap Sanger
(Blazej et al., 2006). Trinh ty doan gen 16S-rRNA
caa dong vi khuan WY3.3 (1421 nucleotides) duoc
so sanh véi cac dong vi khuan trén ngan hang gen
NCBI bing cong cu BlastN. Két qua phan tich va so
sanh trinh tu gen 16S-rRNA cho thay dong WY3.3
c6 trinh tu gen twong dong 99,44% Vi loai Bacillus
funiculus (accession number AB271132.1) nén
dong WY3.3 dugc dinh danh 1a Bacillus sp. WY3.3.
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"M WY3.3
a

M

100 bp

Hinh 6. Phé dién di san pham gen 16S-rRNA
ciia dong vi khuian WY3.3

Ghi chi: M: thang DNA chudn.


https://www.ncbi.nlm.nih.gov/nucleotide/AB271132.1?report=genbank&log$=nucltop&blast_rank=13&RID=G65D08YP016
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Theo nghién cau cua Detsch and Stulke (2003),
Bacillus subtilis ciing c6 thé sir dung ammonium dé
t6ng hop glutamine nhur 14 ngudn nito thiét yéu cua
vi khuan. Theo nghién ciru cia Trung va ctv. (2022),
2 dong vi khuan noi sinh Bacillus sp. MT50 va
Bacillus sp. MT51 duoc phan lap tir co man trau
(Eleusine indica) ciing c¢6 kha niang hép thu
ammonium hiéu qua, dat 80,36% va 82,24% & moi
truong ¢6 pH = 7 va ndng d6 NaCl 4%. Nhu vay,
két qua nghién ctru nay gép phan khang dinh vai tro
cua vi khudn thugc chi Bacillus vé kha nang hap thu
ammonium. Bacillus 13 vi khuan Gram duong, ¢
kha nang sinh bao tir nén ddy 1a dac diém thuan loi
dé tiép tuc nghién ctru tao ché pham vi sinh xir Iy
ammonium trong nudc thai noéi chung cling nhu
nudce thai ché bién thity san tir nguon vi khuan ban
dia nay.
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4. KET LUAN

Trong 24 dong vi khuan ¢ kha nang hap thu
ammonium duoc phan 1ap, 3 dong vi khuan WH1.1,
WY1.2 va WY3.3 ¢6 kha ning tao sinh khéi cao va
hap thu ammonium hiéu qua ¢ thoi diém 24 gid nudi
cay. Dong vi khuan tiém nang WY3.3 ¢6 kha ning
hap thu ammonium (200 ppm) cao nhat, dat hiéu
suat 94,6%. Khi dugc théng khi va nudi cay trong
moi truong c6 pH = 7 1a diéu kién t6i wu cho sy hap
thu ammonium caa dong vi khuan nay, dat hiéu suat
lan lugt 91,9 % va 91,7%. Ngoai ra, khi moi truong
nudi ciy duoc b sung NaCl véi nong do tir 1% va
2%, dong vi khuan WY3.3 van hap thu ammonium
hiéu qua, dat hiéu suat 99,1% va 97%. Dua vao két
qua phan tich va so sanh sy twong dong V& trinh tur
gen 16S-rRNA, dong vi khuan WY3.3 dugc dinh
danh Ia Bacillus sp. WY3.3.
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