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TOM TAT

Nghién ciru nham phdan ldp va chon loc cic dong Pseudomonas sp. ban dia c6 kha nang xir 1y dong thoi
nito (N) va phospho (P) tir cdc ao nudi tém qudng canh va quang canh cdi tién. Tong cong 16 ching phan lap
6 kha ndng khir nitrate, nhung chi 4 ching dat hiéu sudt xir Iy N-NO; hon 80% trong méi truong ADM-1,
trong d6 ching CM-11HN dat hiéu sudt xir Iy cao nhat. Két qua giai trinh tw gen 16s rRNA cho thdy ching
CM-11HN c6 d¢ twong dong dat 99,9% véi cdc loai Pseudomonas stutzeri. Trong diéu kién khie-hiéu khi, ching
CM-11HN dat hi¢u sudt xir Iy N (néng dé ban dau khodng 100 mg/L) hon 90% véi N-NO, hodc N-NO, la
nguon dam duy nhat, twong tng véi hiéu sudt xir Iy P (nong do ban dau khodng 20 mg/L) lan luot la 72,9% va
51,3%. Khi N-NH," la nguén dam duy nht, hiéu sudt xir 1y N va P boi ching CM-11HN dat lan luot la 96,5%
va 78%. Trong s6 cdc nguon nito' thi N-NH " duoc vi khudn wu tién sir dung hon so véi N-NO; va N-NO,. Hon
nita, ching CM-11HN khong biéu hién hoat tinh tiéu huyét va khéng gy chét tém Litopenaeus vannamei trong
danh gid in vivo. Do dé, chiing Pseudomonas stutzeri CM-11HN ¢6 tiém ning iing dung nhu gidi phdp sinh hoc
trong xit Iy nuéc thai va cai thién chdt leong nuée ao nudi thity sdn.

Tir khoéa: Pseudomonas, xu Iy nito & phospho, nitrate hoa, khir nitrate.
ABSTRACT

This study aims to isolate and select indigenous Pseudomonas strains that are capable of simultaneous-
ly removing nitrogen (N) and phosphorus (P) from extensive and improved extensive shrimp ponds. A total
of 16 isolates were capable of reducing nitrate, but only 4 strains performed the NO;-N removal efficiency
of above 80% in ADM-1 medium, of which strain CM-11HN possessed the highest efficiency. The 16S rRNA
gene sequence analysis showed that strain CM-11HN shared a homology of up to 99.9% with Pseudomonas
stutzeri. In aerobic denitrifying, over 90% of N concentrations were removed while NO;-N or NO,-N as the
sole nitrogen, and the corresponding P removal efficiencies were 72.9% and 51.3%. When NH,-N as the sole
source, the maximum N and P removal efficiencies observed for this candidate were about 96.5% and 78%,
respectively. Among nitrogen sources, NH,-N was preferentially utilized during the cell growth phase com-
pared to NO;-N and NO,-N. Moreover, strain CM5.2N did not exhibit hemolytic activity and none of the dead
shrimp Litopenaeus vannamei were found in the safety assays. Hence, Pseudomonas stutzeri strain CM-11HN
has great potential in bioremediation for wastewater treatment and improving water quality in aquaculture
systems.

Keywords: Pseudomonas, simultaneous N & P removal, heterotrophic nitrification, aerobic denitrification.

I. PAT VAN PE

Nudi trong thuy san 1a nganh san xuat luong
thuc ¢ toc dod tang trudng nhanh, véi san luong
thuy san toan cau dat 130,9 triéu tn vao nim
2022, tang 7,6% so véi nam 2020. Trong do,
san lugng nudi trong thuy san trén dat lién dat

59,1 triéu tin, chiém 62,6% san lugng toan cau
[8]. Pay duoc coi la ¢ot mbe quan trong danh
dau sy phat trién ciia nganh nuéi trong thiy san
vuot mat nganh khai thac thuy san dé trd thanh
nganh san xuat chinh. Tuy nhién, dién tich va
murc d6 thim canh héa cdc mé hinh nuéi trong
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thiy san ngay cang mo rong da tryc tiép gay ra
cac tac dong xau dén moi trudng [7]. Nude thai
va chat thai rin 1a mot trong sb cac thach thirc
16n & cac md hinh nudi, de doa dén céac hé sinh
thai xung quanh va 13 tdc nhan giy 6 nhiém
modi truong. Theo mot bao cédo trudc day, ham
luong dinh dudng trong cac ao nudi tom bién
(Penaeus monodon va Penaeus vannamei) &
quy mé ban tham canh va tham canh c6 ngudn
gbc cha yéu tir thirc dn cong nghiép, chiém
khoang 75-82% nito (N), 55-75% phospho (P)
va 77-85% carbon (C). Nhung chi 26-35% dinh
dudng dau vao chuyén héa thanh sinh khéi tom
nuodi [5]. Hon nira, nito hitu co trong phan va
thirc an thira ciing s& chuyén hoa thanh amonia
(NH3) nitrit (NO,) va nitrat (NO,’) thong qua
cac qua trinh trao doi chét ctia vi smh vat trong
thiy vuc. Trong do, amonia va nitrite la cac
chét c6 doc tinh cao, gy chét dong vat thuy
san va can dugc loai bo khoi hé théng nudi mot
cach hiéu qua. Pong thoi, phospho cling phong
thich vao méi truong nudc tir cac ngudn chat
thai hiru co trong ao ¢ dang phosphate (PO,*),
tuy khong phai la dang gay doc nhung tich liy
cuing véi nito vo co trong nudc qua cao sé dan
t6i tinh trang phii dudng, tao didu kién cho tao
no hoa giy mat can bang hé sinh thai va suy
giam chét lugng méi truong nude [3, 10].
Nhiéu giai phap di dugc thyc hién nhim
giam 6 nhiém moi trudng trong ao nuodi,
tuy nhién viéc s dung vi sinh vét hitu ich
(Probiotic) tré nén phd bién vi tinh an toan,
hiéu qua va bén vimg. Nhom vi sinh vat nay
c6 kha ning loai bo cac hop chat gay 6 nhiém
hitu co hodc vo co, hodc chuyén héa chung
sang dang khong 6 nhidm, tir d6 cai thién chat
lwong moéi trudng nude [14]. Qua trinh chuyén
hoa nito trong ao nudi doi hoi hoat dong phdi
hop ctia cac nhom vi sinh vat khac nhau, dic
biét 1a vi khuén nitrate hoa va vi khuan khur
nitrate [17]. Trudc day, giai phap xt ly dam
thong qua qua trinh nitrat hoa thuong tép trung
vao nhom vi sinh vat tu dudng nhu nhéom vi
khuédn chuyén hoa amonia (ammonia oxidizing
bacteria) va nhém vi khudn chuyén héa nitrite
(nitrite oxidizing bacteria), tuy nhién cadc nhom
vi sinh vat nay cé tbe do phat trién cham va
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dé nhay cam v&i su thay dbi ciia méi truong.
Pong thoi, giai phap khir dam nito béi nhom
sinh vat di dudng (heterotrophic denitrifiers)
thuong dién ra & diéu kién ky khi [28]. Nguoc
lai, tmg dung probiotic dé kiém soat phospho
trong nudc ao nudi chua dugc quan tam, thay
vao d6 phospho duoc xtr Iy bang céac loai thuc
vat thuy sinh (phytoremediation) nhu vi tdo va
rong bién nhim hép thy va chuyén héa thanh
sinh khdi thong qua qua trinh quang hop, tuy
nhién giai phap yéu cau dién tich 16n, toc do xir
Iy cham va chiu anh huong boi diéu kién moi
truong nhu cuong d6 anh sang va do duc cua
nuée [3; 20]. Trong bdi canh bién ddi khi hau
va mirc d9 thdm canh hoda hién nay ciia nganh
thity san, cac giai phap xir Iy chat thai va quan
ly méi trudng ao nudi khong chi doi hoi mang
tinh an toan, thich ng cao ma con phai dién
ra nhanh va hiéu qua hon. Cac bao cdo gin
day cho thay, dong Pseudomonas sp. tham gia
tich cuc vao chu trinh nito thng qua kha nang
khtr nito c6 trong thirc an thira hodc phan gitp
giam dang ké ham luong nitrat, amonium giy
6 nhiém ngudn nudc, cai thién chat luong nude
ao nudi [6, 31] Hon nita, nhom vi sinh vét
nay con co tiém nang xir Iy dong thoi nito va
phospho hoa tan trong nudc thong qua qua trinh
nitrat hoa di dudng va khir nitrat trong diéu kién
hiéu khi (heterotrophic nitrification-aerobic
denitriﬁcation) tr d6 ngan chan duoc cac tac
dong x4u dén moi trudng xung quanh [18, 32].
Viée sir dung nhom vi khuan Pseudomonas sp.
trong quan ly moi truong ao nudi ¢ Viét Nam
van con nhiéu miat han ché, diéu nay co thé
la do su phé bién cua mot sd dong loi khuén
khac nhu Bacillus sp., Rhodopseudomonas sp.,
Rhodobacter sp., cling nhu cac dac tinh co lgi
d6i voi moi truong va mue d6 an toan ciia dong
Pseudomonas sp. khi ung dung vao thuc tién
cling chua dugc danh gia. Do do6, nghién ctru va
tuyén chon céc d(‘)ng Pseudomonas sp. ban dia
co kha nang xur 1y dong thoi nlto va phospho la
can thiét, khong chi cung cap thém giai phap
ngin sy suy giam chét luong moi trudng nudc,
ma con thic ddy va ting cuong su phat trién
bén vimg cua nganh nudi trong thiy san.
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II. PHUONG PHAP NGHIEN CUU

1. Phwong phap thu miu

26 mau nudc va mau bun day duoc thu &
c4c ao tom quang canh va quang canh cai tién
thudc 3 tinh Séc Trang, Bac Liéu va Ca Mau.
Khoéang 100 g mau bun dugc thu & bé mit day
mdi ao v6i do day khoang 5 cm bang bo dung
cu ly 13i dét [27] va 1000 mL nuéc dugc thu
cach bé mat nude 50 cm. Sau d6, miu tai mdi
ao dugc bao quan & 4°C va van chuyén vé
phong thi nghiém trong vong 3-5 gio dé tién
hanh xir 1y va phan 1ap miu. Céc thong tin vé
mau nhu thoi gian, dia diém thu mau dugc ghi
déy du trén nhin dan chai thu mau.

2. Phan 1ap va tuyén chon vi khuin
chuyén héa nito

MAu nuéc va mau bun dugc dong nhit
trong dung dich nudc mudi sinh 1y tiét tring
(0,9% NaCl) trude khi thyc hién cac budc
phan 1ap trén méi truong ADM1 [18]. Cu thé,
hat 10mL mau ddng nhit vao binh tam giac
250 mL chita 90 mL méi truong Luria Bertani
(LB, thanh phin gdm peptone 10 g/L, yeast
extract 5 g/L va NaCl 10 g/L), u lic véi toc do
150 vong/phit & 30°C dé gia ting mat do vi

khuan trude khi phan 1ap trong 48 gio. Sau do,
chuyén 10 mL dung dich nudi cy sang binh tam
giac chua 90 mL moi truong ADMI1 tiét tring
va nuoi & ciing diéu kién. Sau 2 ngay, dung dich
nudi cy tiép tuc duoc chuyén sang méi truong
ADMI méi va qué trinh nay ldp lai 3 lan cho
dén khi nitrate trong moi truong dugc loai bo
khoang 90% [18]. Tiép theo, pha lodng mau
v6i nude mudi tiét tring (0,9% NaCl) dé dat
cac d6 pha loang tuong ung 102-10 trudce khi
trai 1én moi truong thach BTB va 1t ¢ 30°C cho
dén khi c6 su hién dién cia cac khuan lac 1am
bién d6i mau mdi trudng tir xanh 1a sang xanh
duong. Cac khuén lac don s& duge chon va ca”iy
ria nhiéu 1an trén méi truong LB bd sung 1,5%
agar dé thu khuan lac thuan st dung cho danh
gia kha nang xt 1y nito & dang nitrate trong moi
truong ADM1 bang phuong phap chudn cuia
APHA [1]. Chung phéan 1ap c6 kha nang xu ly
nitrate manh nhit s& dugce chon dé nhan dién
cac dic diém hinh thai, sinh 1y, sinh hoa va kha
ning dong xir 1y nito va phospho. Céc ching
phén lap s€ dugc nuoi trong moi truong LB va
bao quan ¢ -80°C v6i 20% glycerol cho cac thi
nghiém sau.

Bang 1. Thanh phian maéi trwdong khosng sir dung trong thi nghiém

Maoi Thanh phén cia mdi trudong (g/L)

Vi

*

truong  CH.COONa NH,CI KNO, NaNO, KHPO, MgSO-7HO NaCl Agar

lugng**

BTB 13 - 0722 - 0,0877 0,2 15 15 1ImL 2mL
HNM 1,3 0382 - ; 0,0877 0,2 15 - 2mL
ADMI1 13 - 0722 - 0,0877 0,2 15 - 2mL
ADM?2 13 ] _ 0493 0,0877 0,2 15 - 2mL
SNDM 1,3 0,127 0241 0,167 00877 0,2 15 - 2mL

* Dung dich BB gdm 1% Bromothymol
blue trong Absolute Ethanol.

**Dung dich khoang vi luong gom (g/L):
EDTA 10 g/L; ZnSO, 0,2 g/L; MnCl,-4H,0
1,2 g/L; FeSO,-7H,0 1,0 g/L; CuSO,-5H,0
0,5 g/L; CoCl,-6H,0 0,3 g/L; Na,MoO,-2H,0
0,2 g/l va Ca(ﬁil2 0,1 g/L[18].

3. Pic diém nhin dién va dinh danh
chiing phan lap

Cac dic diém cua vi khuan nhu hinh thai
khuan lac trén méi truong thach, nhuém gram,
bao tt, tinh di dong, phan ing catalase, oxidase

duoc xac dinh dua theo cdm nang phén tich
Benson [4]. Bén canh d6, méi truong LB diéu
chinhpH (3,5,7,9, 11) vado man (0, 1, 3, 4%)
0 cac gia tri khac nhau dugc st dung dé danh
gi4 kha ning phat trién cua vi khuan phan 1ap.
Sau d6, ching vi khuan phan 1ap dugc guri dén
Cong Ty TNHH Dich Vu Va Thuong Mai Nam
Khoa (TP H6 Chi Minh) dé tién hanh ly trich
va giai trinh ty gen 16S rRNA bang phwong
phap giai trinh ty Sanger. Két qué giai trinh tu
duogc so sanh bang cong cu BLAST search trén
ngan hang gen ctia NCBI dé dinh danh loai vi
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khuén. Cac doan trinh tu twong ddng cao duoc
sir dung dé xdy dung cdy pha hé bang phan
mém Mega (phién ban 11) theo phuong phap
Neighbor Joining va dé tin cdy cia cac mdi
quan hé pha hé dugc tinh toan bang ky thuat
“bootstrap” voi 1000 1an lap lai.

4. Kha nang xir ly nito va phospho cua
ching phan lap

Chuing phan l4p c6 tdc d6 xir 1y nito nitrate
nhanh nhat s& duoc chon dé nuoi trong binh
tam giac chtra 100 mL canh truong LB ¢ 30°C
trén may lic v6i tbe do 150 vong/phut. Sau
24 gio, tién hanh ly tim dung dich nudi cay
va rira 2 1an bang nude mudi sinh 1y (0,9%)
& van toc 3000 vong/phut khoang 15 phut &
4°C dé thu té bao vi khuan va pha lodng dé
dat gia tri OD, xép xi 0,5. Cac binh tam
giac chua 100 mL méi truong HNM, ADMI,
ADM2, va SNDM hip tiét tring duoc bd
sung 1% huyén phu té bao vi khuan sau do
1 6 30°C voi the @6 150 vong/phut trong 48
gid dé danh gia kha ning dong xu ly nito
va phospho cua cac chung phan lap [18].
Mau dugc thu vao cac mdc thoi gian 0, 6,
12, 24 va 48 gio dé xac dinh ting truong
ctia vi khuan thong qua gia tri mat do quang
OD,,,, sau do tién hanh ly tAm mau & toc do
8000 Vong/phut trong 15 phut ¢ 4°C dé thu
phan dich ndi phén tich cac thong s6 N- NH,*
N-NO,, N-NO, va P-PO * bing céc phu’ong
phap chuan cua APHA [1] Chung phan lap
s€ dugc danh gia riéng biét trén tung moi
truong voi 3 lan lap lai.

5. Cac dic tinh an toan ciia chiing phén lap

5.1 Hoat tinh tiéu huyét

Hoat tinh tiéu huyét dugc kiém tra trén moi
truong Blood Agar (Nam Khoa) v6i cac budc
thuc hién nhu sau: cdy ria khuan lac thudn cua
chung phan lap trén moi truong Blood Agar
va u & 30°C trong 48 gio. Hoat tinh tan huyét
duogc quan sat trén cac dia mdi truong va danh
gia theo cac murc d0 mo ta boi [19] nhu sau:
mirc d6 o (tan huyét nhe v6i vong xanh 14 xung
quanh khuén lac), mtc d6 B (tan huyét manh
v6i vong sang xung quanh khuan lac) va mirc
d6 v (khong gay tan huyét va khong co sy thay
dbi trén moi truong).
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5.2 D¢ an toan cua chung phan ldp trén
t6m thé chan trang

Dac tinh an toan cuia chung phan lap trén tom
thé chan tring Litopenaeus vannamei duoc kiém
tra bang hinh thtrc bd sung truc tiép vao nude nhu
sau: Tom véi trong lugng 0,5+0,1 g dugc thuan
& d6 man 10%o va bd tri trong cac bé kinh (50
cm*45 cmx40 cm) chira 40 L nudc man 10%o voi
mét do 10 con/bé. Thi nghiém gém hai nghiém
thirc: t6m nudi trong nude min (7) khong bd sung
khuan (Ddi chimg) va (ii) bd sung ching phan lap
dé dat 10° CFU/mL [29]. Mdi nghiém thtc duoc
lip lai ba lan. Chung vi khuan dugc chuan bi theo
mo ta & trén va diéu chinhOD_ xeip xi0,5 (tu’ong
dwong 1,2x108 té bao/mL). Céc bé dugc két ndi
voi hé thong thdi khi nhim duy tri oxy hoa tan
trong nudc 16n hon 4 mg/L. Trong qua trinh thi
nghiém, t6m duoc cho 4n 2 lan/ngay bang thirc
an thic an vién cong nghiép (40% Protein thd,
4% béo tho va 5% x0) voi ti 1€ 8% trong lu’ong
tom. Dinh ky mdi ngdy thay 50% nudce va b6
sung vi khuan turong mg cho mbi nghiém thi.
Tém duoc theo ddi hing ngay dé kiém tra tom
chét hodc ddu hiéu tdm bénh trong 7 ngay.

6. Xir 1y s6 liéu

Céc s6 liéu thu thap dugc tinh gia tri trung
binh, d6 1éch chuin va phan tich ANOVA mét
nhan t6. Xir Iy bang chuong trinh Excel phién
ban 2016 va so sanh thong ké céc gia tri trung
binh giita cac nghiém thirc bang phin mém
SPSS phién ban 20.0 & mtc p<0,05 bang phép
thir Tukey. Cac thong 36 s& dugc tinh toan hiéu
sudt xtr Iy theo cong thirc sau:

Higu suit xir 1 (%) = (C,—- C ) /C, x 100

Trong do C, la nong do ban dau cua cac
théng 50 trong mau va C la ndng do cla cac
thong s6 sau thoi gian xir ly

IIL KET QUA

1. Phan ldp va sang loc cac chiing vi
khuin chuyén héa nito

Két qua phan lap cho thiy 26 ching phat
trién manh trén moi truong ADM1 nhung chi
16 ching biéu hién kha ning chuyén mau trén
moi truong BTB tu xanh 14 sang mau xanh
dwong, biéu thi kha ning khir nitrate sau 48 gid
(Hinh 1).
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24 gi&r

Hinh 1. Phin tng chuyén mau cia vi khuin phén 1ap trén méi trwong BTB

Dong thoi, khi danh gia hidu sudt xir 1y nito
trong canh truong ADM1 chi cé 4 chung lam
giam hon 80% ham luong N-NO, ban dau
(101+4,7 mg/L), bao gom ching CM-02HN,
CM-11HN, BL-02HN, ST-04HN (Hinh 2).

S6 chung
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Trong d6, chung CM-11HN dat hi¢u xuat xir
ly 89,5%, cao hon va khac biét c6 y nghia
(p<0,05) so vai cac ching con lai. Do d6 ching
CM-11HN duoc st dung trong cac ndi dung
danh gia tiép theo.
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CM-02HN CM-11HN BL-02HN ST-04HN
Chuing phan lap

Hinh 2. Hi¢u suit xir Iy nitrate boi cac chiing phan Iap

2. Dic diém hinh thai, sinh 1y va sinh héa
cua ching CM-11HN

Khuin lac ctia chung CM-11HN trén moi
truong LB ¢ hinh dang ria khong déu, mau
vang nhat, mo néi, duong kinh khuén lac
khoang 2,8 mm (Hinh 3). Té bao c6 dang hinh

que ngin, gram am, duong tinh véi phan mg
catalase va oxidase, c6 kha nang di dong, khong
sinh bao tir va kha nang khtr nitrate manh. Hon
nira, ching CM-11HN c¢6 kha ning phat trién
trong moi truong LB & nong d6 mudi 1én t6i
4% NaCl va chiu dugc ngudng pH tir 7 dén 9.

Hinh 3. Hinh dang khuén lac (A), té bao (B) va dic tinh tiéu huyét (C) ciia chiing CM-11HN
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3. Pinh danh ching CM-11HN bing
gidi trinh tw gen 16s rRNA

Két qua cho thidy cac chudi trinh tu
nucleotide cua ching CM-11HN dat muc
twong ddéng (99,9%) gan nhit voi cac mau
phan 18p thudc loai Pseudomonas stutzeri

da dugc cong bd trén Ngan hang gen NCBI.
Hon nita, dua trén két qua phén tich pha hé,
ching CM-11HN nam cung nhanh véi cac
loai Pseudomonas stutzeri da dugc cong bd
trege d6 (Hinh 4).

Pseudomonas stutzeri G2C

B CM-11HN

Pseudomonas stutzeri FN9
|7 Pseudomonas stutzeri U2

l Pseudomonas stutzeri SM12

Pseudomonas aeruginosa CNEB22

H
0.02

Pseudomonas putida KT2440

Hinh 4. CAy pha h¢ dua trén vang gen 16S ribosome RNA ciia chiing CM-11HN va cac miu vi
khuin sin c¢6 trén Ngan hang gen. Thanh bar trinh bay khoéng cach di truyén. Gia tri & cac nét 1a

gia tri thong ké bootstrap dwéi dang % (1.000 1an lip).

4. Hiéu suit xir Iy dong thoi nito va
phospho cua ching CM-11HN

Kha ning khir nito trong diéu kién hiéu khi
(aerobic denitrifying) boi chung CM-11HN
dugc danh gia trong moi truong khoang bo
sung N-NO," (96,4+2,8 mg/L) hodac N-NO,
(99,841,8 mg/L) 1a ngudn nito duy nhét
(Bang 2 va Hinh 5). Két qua cho thiy, khoang
92,3% ham lugng N-NO,” va 96,8% ham
lugng N-NO, ban dau trong moi trudng bi
loai bd sau 48 gid thi nghiém, twong Gng véi
tdc do khir nito 1an luot 1a 1,855 mg/L/gio va
2,013 mg/L/gio. Tang truong cta vi khudn
tang theo thoi gian thi nghiém, dat gia tri
OD trung binh 1,060+0,103 va 0,85240,061
twong tng voi N-NO,” va N-NO," la ngudn
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nito. Hon nira, kha niang xt 1y phospho ddng
thoi véi khir nito trong moi trudng cling
dugc ghi nhan. Ham luong P-PO,* giam
khoang 72,9% va 51,3% so véi ham lugng
ban dau (19,4+0,3 mg/L va 19,1+0,5 mg/L)
véi ngudn N-NO, va N-NO,, tuong ung
tbc d6 xur 1y khoang 0,295 va 0,204 mg/L/
gio. Bén canh d6, ham lugng N-NH," ¢6 xu
hudng tich liiy véi trung binh dat 1an luot 1a
0,494+0,048 mg/L va 0,644+0,096 mg/L véi
N-NO,  hodc N-NO, sau 48 gio. Ngugc lai,
ham lwgong N-NO, tich Iy dat 0,527+0,059
mg/L va gidm 0,039+0,032 mg/L sau 48 gio
v6i dam KNO,. V6i NaNO, thi ham lugng
N-NO, dat trung binh 0,455+0,055 mg/L sau
24 gid va giam tro lai sau 48 gio.
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Hinh 5. Kha nang xir ly nito va phospho béi ching CM-11HN khi nudi trong
moi treong véi KNO, (A) hodc NaNO, (B) Ia ngudn dam duy nhét

(—>—N-NH,"; =2 N-NO;;

Dudi diéu kién nitrate hoa c6 su hién dién cia
oxy (aerobic nitrification), ham lugng N-NH,"
giam dang ké tir 90,5 mg/L con 3 ,217 mg/L sau
48 glo twong dwong voi hidu suit xir Iy 96,4%
va toc do xir Iy 1,818 mg/L/glo’ (Bang 2 va Hinh
6A). Té bao vi khuin nhan d6i dat pha ting
trudng trong 24 gid dau véi gia tri OD trung binh
0,975+0,091 va giam con 0,462+0,066 sau 48 gio.
Ham lugng P-PO, > giam tir 19,8 mg/L con 4,355
mg/L v6i higu suat va toc do xir ly 1an luot 13 78%
va 0,321 mg/L/gio. Hon nita, két qua ghi nhan
duogc ham luong N-NO, sau 12 gi¢ v6i trung binh
0,47+0,044 mg/L, nhung sau d6 giam manh sau
48 gio. Tuong ty, ham luong N-NO,” ¢6 xu huéng
tang, dat trung binh 0,464+0,043 mg/L sau 24 gio
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va giam tr¢ lai sau 48 gio.

Bén canh do, chuing CM-11HN cé kha nang
str dung ddng thoi ca 3 loai nito, trong do N- NH,*
va N-NO," duoc uu tién str dyng trong 12 gio
véi trung b1nh dat 1an luot 1a 23,068+1,647 va
24,965+1,295 mg/L (Bang 2 va Hinh 6B). Sau 48
gio ham lugng N-NH, ", N-NO,” va N-NO, giam
con 0,775+0,272; 2,203+0,682 va 5,442+1,854
mg/L, trong g véi toe do xir 1y 13 0,652; 0,615
va 0,513 mg/L/gio. Ham lugng P-PO,* giam tir
21,9 mg/L con 6,23 mg/L sau 48 gidr voi hidu sut
va tbe do xu ly lan luot 1a 71,5% va 0,326 mg/L/
gi0. Gié tri OD dat trung binh 1,020+0,108 sau
24 gio va 0,939+0,073 sau 48 gio.
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Hinh 6. Kha ning xit ly nito’ va phospho béi chiing CM-11HN khi nuéi trong
méi truong HNM (A) va SNDM (B)

(—0—N-NH,"; =—2— N-NO;;

N-NO3_; - Y = P-PO43-; eeeQeee ODB()())
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Bang 2. Téc d§ xir Iy nito' va phospho béi chiing CM-11HN khi nudi ¢ cic ngudn nito khac nhau

Mbi Nguon Diu vio (mg/L) Pau ra TocddxirlyN  Toc dd xirly P
treong dinh dudng sau 48 gio (mg/L) (mgN/L/gi) (mgP/L/giv)
M —NeNH 90,5+0,9 3,217+0,918 1,818+0,019 s
P-PO*> 19,8+0,5 4,355+1,087 - 0,321+0,025
ApM] —NNO; 96,4+2.8 7,368+1,626 1,855+0,025 -
P-PO > 19,4+0,3 5,243+1,052 - 0,295+0,028
ADM2 —N-NO, 99,8+1,8 3,214+0,814 2,013+0,063 -
P-PO > 19,1+0,5 9,324+0,472 - 0,204+0,01
N-NH,* 32,1+0,1 0,775+0,272 0,652+0,01 -
sNDM —NNO; 30,1+0,7 5,442+1,854 0,513+0,05 -
N-NO - 31,7+0,8 2,203+0,682 0,615+0,02 -
P-PO > 21,9404 6,23+1,313 - 0,326+0,02

5. Cac dac tinh an toan ciia chiing phan lap

Khuan lac chung CM-11HN sau 48 gid
phat trién trén moi truong thach mau khong
lam thay d6i mau méi trudng, biéu thi ching
khong mang dic tinh tiéu huyét (Hinh 3C). Do
d6, chung phan lap dugc xép loai muc do y
(khong gay tan huyét) va khong mang doc tinh
sinh haemolysin. Bén canh do6, tdom thé chan
tring Litopenaeus vannamei dugc sit dung
trong danh gia nham kiém tra kha ning giy
doc tinh hodc gy bénh cta vi khuan phan 1ap
trén nhom sinh vat giap xac. Két qua cho thay
t6m nudi trong nude bd sung chung CM-11HN
dat ti 1¢ séng 100% va khac biét khong y nghia
(p<0,05) so voi nghiém thirc ddi ching. Qua
hai thir nghiém trén cho thiy chung CM-11HN
khong mang ddc luc, cling nhu cac déac tinh
gdy hai, biéu thi tinh an toan d6i voi doi sdng
cta thay sinh vat va c6 tiém ning phat trién
probiotic trng dung trong xur Iy moéi trudng ao
nuoi thay san.
IV. THAO LUAN

Trudc ddy, nhiéu nghién ciu da phan lap
va chon loc dugc cac ching c¢6 kha nang xu ly
ddng thoi nito va phospho trong tram tich va
nuée thai chi yéu thudc dong Pseudomonas
[15, 18, 32]. Hay trong cic hé théng nuodi
tom Litopenaeus vannamei hodc céa tra
Pangasianodon hypothalamus, sy hién dién
cua cac dong Pseudomonas sp. dong vai tro
quan trong trong qua trinh chuyén hoa cac
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hop chit vo co nhu dam ammonium, nitrite
va nitrate [6, 31] va duoc cho 13 ¢6 tiém ning
phat trién probiotic g dung trong nudi trong
thuy sén [11, 24]. Trong nghién ctu hién tai,
16 chung phan 1ap c6 tiém ning ”khlil’ NQ3‘
dugc nhan dién thong qua su thay d6i mau sac
tor xanh 14 sang xanh duong trén moi truong
BTB, do sy gia ting pH trong moéi truong
boi qua trinh khir nitrate [16]. Tuy nhién, duy
nhat ching CM-11HN dat hi¢u suat xir 1y cao
nhit (khoang 90%) sau 48 gid nudi cdy trong
canh truong ADM]1. Theo hé théng phan loai
Bergey thi dong Pseudomonas thudng mang
cic dic diém nhu té bao que ngan, gram am,
duong tinh v6i phan g catalase va oxidase,
tinh di dong, khong sinh bao tir va dac biét la
kha nang khir nitrate nhanh [23]. Cac dic diém
sinh hoa cia ching CM-11HN trong nghién
ctru hién tai tuong déng vai cac dic diém mo ta
trén. Hon nita, két qua giai trinh tw va phan tich
pha hé cho thay ching CM-11HN nim cing
nhanh véi lodi Pseudomonas stutzeri. Trong
cac bao céo trudc day, dong Pseudomonas
stutzeri thuong hién dién trong cac mau nudc
va bun ao nudi thily san & cac tinh Pong bang
song Ctru Long v&i didc tinh chuyén héa nito
nhanh, gitip céi thién moi trudng ao nudi [6,
24, 31] va cling la loai vi sinh vat duwoc phép
lwu hanh trong cac san pham xtr Iy méi truong
nudi trong thuy san theo Thong tu s6 01/2022/
TT-BNNPTNT [2]
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Kha ning khir nito trong diéu kién hiéu
khi (aerobic denitrification) v6i ngudn dam
N-NO, hoac N-NO, d’uy nhat cho thay ching
CM-11HN dat hi¢u suat xt Iy hon 90% sau 48
gid, twong tng véi toc do khur 1,819 mgNO;
/L/gi¢ va 2,012 mgNO,7/L/gio, thap hon so
voi chung Pseudomonas stutzeri ADP-19
(3,03 mgN-NO,/L/gi¢ va 4,96 mgN-NO,/L/
gio) va chung Pseudomonas putida NP5 (7,96
mgN-NO,/L/gi¢ va 8,59 mgN-NOz'/I’Jgic‘w)
[18, 32]. Trong qua trinh khir N-NO_, két qgé
ghi nhan sy tich Iy N-NO, trong 24 gio dau
va giam tro lai sau do6, day duogc coi la san
pham trung gian cia qué trinh khir trong diéu
kién hiéu khi ,(NO3’—>N02'—>NO—>N20—>
N,)) [15]. Vao cudi pha tang truong, N-NH,*
hién dién voi ham lugng nho trong ca hai moi
truong, didu nay duoc ly giai 1a do su phong
thich dinh dudng tré lai tir cac té bao vi khuan
chét. Cung voi d6, hidu suét xu Iy P-PO,* boi
chung CM-11HN dat cao nhat khoang 0,295
mgP/L/gio va 0,204 mgP/L/gid tuong ing voi
ngudn d;lm N-NO; hodc N-NO, két qua nay
twong dong voi danh gia trude day trén chung
Pseudomonas stutzeri ADP-19 (0,359 mgP/L/
gio va 0,256 mgP/L/gid), nhung thap hon so
voi chung Pseudomonas putida NP5 (1,33
mgP/L/gio va 1,54 mgP/L/gio) [18, 32].

Khi N-NH," dugc bd sung 1am ngudn nito
duy nhat, ching CM-11HN dat hiéu suét xir ly
96,,4% va tde do Xir ly 1a 1,818 mgNH, */L/gio,
thap hon dang ké so voi chung Pseudomonas
stutzeri ADP-19 (3,44 mgNH,"/L/gio) va
chung Pseudomonas putida NP5 (9,96
mgNH, /L/gio) [18, 32]. Pong thoi, higu sudt
xtrly P-PO,* cao nhat dat 78% va toc d¢ xur Iy 1a
0,321 mgP/L/gi0, cao hon so voi dong Bacillus
cereus GS-5 (0,2 mgP/L/gid), twong dong
v6i Pseudomonas stutzeri ADP-19 (73,3%),
nhung thdp hon so v6i Pseudomonas putida
NP5 (1,55 mgP/L/gio) [18, 26, 32]. Hon nita,
sy hién dién ctia cic san phim trung gian nhu
N-NO, va N-NO;" v6i ham luong phé (<O,’5
mg/L) trong moi truong HNM vao dau va cuoi
giai doan ting truong cho thdy chung CM-
11HN c6 kha néang thuc hién qua trinh nitrate

héa (NH,"—»NH,OH—NO,—NO,) dudi hinh
thitc di dudng (heterotrophic nitrification)
[13]. Sau d6, ca hai san pham déu c6 xu huéng
giam vao cudi giai doan thi nghiém, didu nay
c6 thé 1a do N-NO, va N-NO," bj khir béi
enzyme nitrite reductase va nitrate reductase
tiét ra boi dong vi khuan thi nghi¢m (NO,
—>N02‘—>NXO—>N2)3 tuong dong voi cac bao
cao trudce day khi kiém tra kha nang nitrate hoa
di dudng trén cac dong vi khudn Pseudomonas
hodc Bacillus [18, 26]. So v6i nhém vi khuan
tu dudng (autotrophic nitrifiers) thi nhém vi
sinh vat di dudng (heterotrophic nitrifiers)
dugc cho 1 wu thé hon khi tham gia vao qua
trinh nitrate hoa trong thity vuc nhu kha nang
thich ing v&i méi truong (nhiét dd, do man va
pH) va tc d¢ tang truong nhanh, higu suat xir
Iy dam cao va sir dung duoc nhiéu ngudn hop
chat hiru co hon (carbon va nito) [28]. Nhin
chung, chung CM-11HN thé hién toc do xir Iy
N-NO, sau 48 gi¢ cao hon so voi N-NH," va
N-'NO3' khi sir du‘ng mot ngudn nito duy nhat.
Két qua twong dong véi ghi nhan trén chung
Pseudomonas aeruginosa SNDPR-01 véi tbc
do xtr ly N-NO, (14,72 + 3,23 mg/L/gio) cao
ghp ddi so voi N-NH," (6,24+0,66 mg/L/gio)
va N-NO; (7,23+1,50 mg/L/gio), dieu nay
dugc ly giai 1a do sy hién dién cta N-NO,
trong ca hai qué trinh nitrat hoa va khur nitrat
lam cham hodc e ché cac hoat dong chuyén
hoéa boi vi khuan. Nhung sau khoang thoi gian
thich nghi dugc véi ndng do N-NO, cao thi
dong Pseudomonas tiép tuc thuc hién cac qua
trinh chuyén hoa [15].

Nguoc lai, khi véi nhiéu nguén nito dugce bd
sung vao moi truong, toe do xur Iy N-NH ; boi
ching CM-11HN vuot trdi hon so véi toc do
xtr Iy N-NO," cho thdy ching loi khudn wu tién
str dyng N-NH," hon so véi N—NQ3' vaN-NO,
(N-NH,"> N-NO, > N-NO,). Két qua twong
ddng voi danh gia trén chung Pseudomonas
stutzeri ADP-19 khi str dung nhiéu ngudn nito
khac nhau [18]. Ham lugng N-NH , trong moi
truong dong vai trd nhu mot chat cho electron
thay thé (an alternative electron donor) trong
qua trinh khtr nitrat, tir d6 cai thién hiéu suat
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loai bo nito [26]. Hon nira, N-NH," con duoc
sir dung cho qua trinh téng hop té bao thong
qua qué trinh dong hoa hon 1a tham gia vao
qué trinh nitrat hoa di dudng, tir do cai thién
hiéu qua qua trinh khir nitrat hiéu khi. Ngoai
ra, N-NO3' cing s& 1a ngudn dam st dung tong
hop té bao khi N-NH," can kiét [21, 30]. Qua
trinh dé}lg héa N-NH 5* la thiét yéu df)i voi sy
phat trién cia vi khuan, kha nang hap thu va
sir dung cac ngudn nito vo co, trong khi chu
trinh khtr nitrate hiéu khi tap trung chu yéu vao
qua trinh xir 1y phospho hoa tan va nhu ciu
oxy hoéa hoc (COD) [12]. Mgt bao cao khac
cho rang N-NO, hodc N-NO, la Chét’ tiép nhan
electron, dong vai trd quan trong doi vdi qua
trinh hip thu va tich trit phospho bai té bao vi
khuéin [33]. Cung vo6i d6, khoang 79,83% ham
luqng ’P-PO e giuqc cho 1a ddng hoa thémt,l sinh
khoi t€ bao, phan phospho con lai dugc hap thu
boi cac chat polymer ngoai bao do vi khuin
tiét ra [26]. Do d6, nito va phospho trong moi
truong duge loai bo chu yéu boi qué trinh
ddng hoa. Dua vao cac két qua va danh gia so
sanh cho thdy ching CM-11HN ¢6 kha ning
loai bé dong thoi duge nito va phospho hoa
tan trong moi truong thong qua cac con duong
chuyén hoa HNAD (heterotrophic nitrification
and aerobic denitrification) va qua trinh dong
hoéa (assimilation) cta vi khudn, mot dic tinh
thuong gédp trén cac dong Pseudomonas sp.
[13, 28].

Bén canh do, ching CM-11HN dugc xac
dinh cac yéu t6 doc lyc thong qua hoat tinh
tiéu huyét va danh gia truc tiép dén sy sdng
clia tom thé chan tring Litopenaeus vannamei.
Hoat tinh tiéu huyét hay hemolysin 1a mot
trong nhiing ti€u chi quan trong trong sang loc
probiotic, do mang doc luc c6 kha nang gay ra
hién tuong thiéu mau va phu né & vat chu, do
d6 chi cac dong vi khuan khong mang dic tinh
tiéu huyét méi phu hop phét trién probiotic
[22]. Két qua cho thidy ching CM-11HN
khong biéu hién cac dic tinh gay tiéu huyét,
cling nhu khong gay chét tom khi b sung truc
tiép vao nudc nudi tom. Tém ciing khong biéu
hién bat ky triéu ching ctia bénh khi quan sat
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cac bo phén cua tom (gan tuy, rudt, mau sac,
phu bd) dua theo cac biéu hién cua tom khoe
[25]. Qua cac dac tinh trén, chung CM-11HN
dugc xem 1a d6i tugng tiém niang dé phat trién
probiotic img dung trong xur 1y cic hop chit
dinh dudng hoa tan (nito va phospho) trong
moi truong ao nudi thuy san, tir d6 giam thiéu
cac tac dong gdy 6 nhiém dén méi truong xung
quanh. Tuy nhién, cin nghién ctru diy du hé
gen ciia ching phan 1ap dé danh gia hoan chinh
con duong chuyén héa HNAD thong qua cac
gen dam nhiém chirc ndng nitrate hda (amoA,
hao), khir nito hiéu khi (napA, nirS, cnorB va
nosZ), tich lily phosphate (ppk) va thuy phan
polyphosphate (ppx) [15]. Hon nita, do tinh
wu thé va canh tranh boi hé vi sinh ban dia
nén kha ning thich nghi va séng sot cia cac
dong loi khuan bd sung vao méi trudng can
dugc theo ddi bang cac giai phap cong nghé,
dic biét 1a cong nghé giai trinh ty thé hé méi
(Next- generation sequencing, NGS) dé danh
gia su hién dién cia chung loi khuén cung voi
céc chirc ning va con dudng chuyén hoa trong
thuy vuce [9].

V. KET LUAN

Téng cong 16 ching phén lap c6 kha ning
khtr nitrate thong qua sy thay d6i mau trén moi
truong BTB. Tuy nhién, chi 4 ching dat hi¢u
suat xur 1y hon 80% ham luong N-NO; trong
mdi truong ADM-1, trong d6 chung CM-11HN
dat hiéu sut xir 1y cao nhét. Két qua giai trinh
tw cho thay ching CM-11HN tuong dong véi
loai Pseudomonas stutzeri va biéu hién kha
nang xur Iy dong thoi nito va phospho trong cac
moi trudng voi ngudn nito khac nhau thong
qua con duong chuyén hoa HNAD. Trong sb
céc ngudn nito, N—NH . duoc chung phan lap
uu tién st dung va hap thu cho qua trinh sinh
truong cua té bao so véi N-NO," va N-NO,".
Hon ntra, chung CM-11HN khong mang hoat
tinh tiéu huyét va thé hién tinh an toan khi
bd sung truc tiép vao nude nudi tom. Do do,
chang CM-11HN c¢6 tiém ning tng dung nhu
mot giai phap sinh hoc hitu ich trong cai thién
chat lugng méi trudng nudce ao nudi thity san.
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