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TOM TAT

X ly nwée thai nuéi tdm bang phwong phap sinh hoc dang duwgc cac nha khoa hoc quan tam. Nghién ctru nay
dwoc tién hanh nham sang loc cac ching Bacillus sp. chiu mén va oxy héa amoni dé loai bé amoni trong nwéc thai
nudi tdm. Trong nghién ctru nay, da sang loc dwoc 08 chiing Bacillus sp. tlr cac vi khuan noi sinh phan 1ap tir cé Man
trau. Hai chling dwoc Iwa chon la MT50 va MT51 ¢ cac dac tinh nhw: hiéu suét loai bd amoni cao (Ién lwot la 80,36
va 82,24%), pH tbi wu la 7 va sinh trwdng tét trong mai triwdng cé ndng dd mudi cao (4% NaCl). Ngoai ra, hai chiing
nay cling cho thay kha nang cai thién nudc thai nudi tdm & diéu kién phong thi nghiém. Thi nghiém TN1 v&i 1%
huyén phu té bao ching MT51 cho thdy lwgng amoni bj loai b cao nhét (62,38%), trong khi két qua ctia cac nghiém
thirc khac khong cé y nghia (P >0,05). Thi nghiém TN2, ca 2 ching Bacillus sp. d&u loai bd amoni tir 72,25 va
78,85% & ngay thv 7. Thi nghiém TN3, chiing MT51 cho hiéu qua loai bd amoni cao nhét véi ti 1é bd sung 1% huyén
phu t& bao & ngay thir 4 1a 79,91%. Két qua ciing cho thay sw hinh thanh cla nitrit va nitrat trong cac thi nghiém va
cac chéat nay dwoc loai bd bdi cac chiing Bacillus sp. nghién ctru. Két qua nghién ctru cho thdy 02 chang Bacillus sp.
phan lap dwoc cé thé 1a loai khi nitrat hiéu khi di duwéng.

T khoa: Loai bd amoni, nitrat hda- phan nitrat héa, vi khun ndi sinh, Bacillus sp. chju man.

Bacillus sp. Isolated from Goose Grass (Eleusine indica) Enhances
the Removal Efficiency of Ammonium in Shrimp Aquaculture

ABSTRACT

Treatment of aquaculture wastewater by biological method is being more attractive to the scientists. This study
aimed to screen the salt-tolerant and ammonia-oxidizing Bacillus endophytic bacteria having potential to reduce
ammonium levels in shrimp aquaculture wastewater. In this study, eight Bacillus strains were screened from
endophytic bacteria isolated from gooose grass. Among these strains, two strains, MT50 and MT51 showed the
highest efficiency for ammonium removal (80.36 and 82.24%, respectively). They optimally grew at pH of 7 and in
highly salty condition (4% NaCl). Investigation in laboratory conditions for their ability in improving shrimp aquaculture
wastewater showed that both Bacillus strains had ammonium removal from 72.25 and 78.85% at day 7". Notably,
strain MT50 in combination with unsterilized shrimp-wastewater presented the highest ammonium removal efficiency
(79.91%) with 1% cell suspension at day 4" The results also showed the nitrite and nitrate production in all
experiments and these compounds were removed by the selected Bacillus species. Results suggested that two
Bacillus sp. isolated might be used as heterotrophic nitrification-aerobic denitrification species.

Keywords: Ammonium removal, Endophytic bacteria, Nitrification-denitrification, Salt-tolerant Bacillus.

Hop chét chtia nito thai ra méi trudng cé thé tao
ra cac van dé nghiém trong, chdng han nhu hién

Amoni 12 thanh phin tu nhién ctua chu tugng phu dudng ¢ cac khu vuc séng va ven bién
trinh nito trong hé sinh théai sinh ra tu mot (Hmadhloo & cs., 2013; Hoang Phuong Ha & cs.,
lugng 16n thic an thua (Hmadhloo & cs., 2013). 2016; Nguyén Hiiu Pong & cs., 2019; Quyen &

1. DAT VAN DE
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cs., 2020; Nguyen Thi Kim Anh & cs., 2021). Do
d6, viéc xt ly nuéec nudi dé giam su tich tu
nhanh chéng ctia amoni trong nuéi tréng thuy
san ngay cang trd nén quan trong.

Qua trinh sinh hoc st dung vi khuén nitrat
héa dé bién d6i amoni thanh nitrit va tiép tuc
chuyén nitrit thanh nitrat 134 mot trong cac
phuong phap dang dugc quan tdm. Truée day, vi
khudn nitrat héa duge biét dén nhiéu nhu
Nitrobacter va Nitrosomonas (Zhang & cs.,
2012; Ren & cs., 2019). Tuy nhién, cac vi khuan
nay cé téc do tang trudng cham va it canh tranh
hon khi so sanh véi cac vi khuén di dudng khac
(Ren & cs., 2019). Mot trong nhiing vi khuédn
hita hen dude st dung dé loai bé amoni hodc xt
Iy nuéc thai 14 Bacillus sp. do ching c¢6 mot s
uu viét nhu ting trudéng nhanh, canh tranh tét,
st dung nhiéu cacbon va nitd, chiu min va hinh
thanh noi bao ti (Manzo & cs., 2013; Meeboon
& Saimmai, 2019; Ren & cs., 2019). Ngoai ra,
mét dic tinh mong muén dé xi ly nude 1o va
nudi tréng thiay san bién 1a kha nang chiu méan.
Vi vay, viéc phan lap va hiéu ro cac dac diém
cua Bacillus trong qué trinh nitrat héa va phan
nitrat héa 1a rdt quan trong dé phat trién va
ing dung chung vao xt 1y nudc thai.

Vi khudn néi sinh 1a vi khudn s6ng bén
trong cic moé thuyc vat va khong giy bénh cho
vat chu (D6 Quang Trung & cs., 2021). Ching
dang ngay cang dugc quan tAm hon so véi cac vi
khuén khac vi da phat trién nhiéu loai co ché
khac nhau dé vo hiéu héa tac dong cia cac chat
giy 6 nhiém ching han nhu su bién déi cac chit
6 nhiém thanh cac dang it doc hon va cb lap cac
ion kim loai trén bé mait t& bao (Ijaz & cs.,
2015). Gan day, nhiéu vi khudn noéi sinh
(VKNS) da dugc phan lap tu cac loai thuc vat
khac nhau va dude st dung dé ting hiéu qua
phan huy cac chat 6 nhiém trong nudc thai
(Shahid & cs., 2020; Ijaz & cs., 2015). [jaz & cs.
(2015) da st dung 3 dong vi khuén nédi sinh
(Acinetobacter sp., Bacillus cereus va Bacillus
licheniformis) loai b6 hon 75% ham lugng amoni
khoi nudc thai trong 7 ngay. Do cac hoat dong
phan hiy chit 6 nhiém va thic ddy tang trudng
thuc vat, vi khudn noi sinh rat c6 trién vong dsi
v6i mot s6 phuong phap xt 1y nuée thai (Khan &
cs., 2013; Shahid & cs., 2020).
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Coé MAn trau (Eleusine indica) 1a loai ¢b phd
bién ¢ Viét Nam. Chung dudc coi 1a loai thuc vat
siéu tich tu vi do c6 thé xit Iy mot s6 kim loai
ning (Tampubolon & cs., 2020). Ngoai ra, cd
Man trau dudc béo céo c6 thé chiu duge d6 man
kha cao (55 dS/m ctia NaCl) (Wiecko, 2003). Cac
ching vi khudn néi sinh duge phéan lap tit co
Man trau da dugc chting minh c6 tiém ning
trong kiém soat sinh hoc bénh thuc vat (Db
Quang Trung & cs., 2021). Do d6, muc dich ctaa
nghién ctiu nay la sang loc cac ching vi khuédn
nodi sinh duge phan 1ap tit c6 Man trau c6 kha
niang chuyén héa amoni, trong dé tap trung
phan lap cac chung vi khudn Bacillus sp. chiu
man va xac dinh hiéu qua loai bd amoni trong
nudc thai nudi tom.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Téng s6 16 ching vi khuén noi sinh dudge
phan 1ap tit ¢6 Man trau thu thap tu tinh Binh
Thudn, s& ching phan lap dudc tit than, 14 va ré
lan lugt 1a 5; 5 va 6 (P8 Quang Trung & cs.,
2021). Cac chung nay dudc luu trii tai Phong thi
nghiém cta Vién Tai nguyén va Mo6i trudng, 19
Lé Thanh Tong, Hoan Kiém, Ha Noi.

2.2. Héa chat

Tat ca cac hoéa chat duge st dung cho
nghién ctiu nay bao gom MgCl,; NaCl; K,PO,;
CaCO,; FeCl,; Na,COONa; NaHCO, dugc cung
cap bdi cong ty Merck - CHLB Diic va thach c6
nhiét d6 néng chay thidp dudc mua ti¥ hing
Biobasic, Canada. T4t ca héa chat c6 do tinh
khiét tu 99,0-99,9% st dung cho cac phép phan
tich va phong thi nghiém.

2.3. Phuong phap nghién ctu

2.3.1. Sang loc vi khuan Bacillus

Céc chung vi khuéin néi sinh thuc vat duge
nudi trong 10ml canh trudng dinh dudng c6 bd
sung 2% NaCl va méi truong ting sinh (peptone
5g, dich chiét thit bo 3g, mudi bién 2g, thic in
cho tém 1g va H,0 1.000ml). Canh trucéng dugc
nuodi lac ¢ 30°C, 170 vong/phit trong 24 gis. Mot



mililit dich khudn dugc pha lodng trong ong
chtta 9ml nuéc cat. Cac 6ng nay dudc xi 1y trong
ndi cach thuy 80°C trong 10 phut dé loai bd t&
bao sinh dudng va cic chung vi sinh khéng sinh
bao ti (Marquis & Bender, 1985). Sau d6, lay
0,1ml dich pha loang trai trén thach dinh dudng
duge bs sung 2% NaCl (Zhao & cs., 2017). Vi
khuén c6 dic diém nhu Gram duong, hinh que
va hinh thanh ndi bao ti duge chon loc va
chuyén sang méi trusng méi. Cac chung vi
khudn Bacillus sp. tinh khiét thu dudc bing
cach lap lai nhiéu lan trén dia thach méi.

Chung vi khudn c6 mtc d6 oxy héa amoni
cao da duge lua chon dé giai trinh tu doan gen
16S rRNA: tach chiét b gen vi khuén bing b
kit cia QIAgen, khuéch dai trinh tu bang phan
ting PCR véi cp mdi c6 trinh tu nhu sau 27F
(5-AGAGTTTGATCCTGGCTCAG-3’) va 1492R
(5-GGTTACCTTGTTACGACTT-3). Phan fting
PCR dugc thuc hién trong 50ul master mix bao
gom: 25ul 2X Taq Master Mix (Biobasic
Canada); méi loai mbi nong d6 10pum: 1,5ul; 11pl
nudc cat (dH,0) va 1ul DNA tit vi khudn. Phan
ting PCR gém 35 chu ki bao gébm 2 giai doan
tién bién tinh: 95°C trong 5 phit; giai doan bién
tinh 95°C trong 30 gidy; giai doan bit cip cla
cac moi: 58°C trong 1 phiit; giai doan kéo dai
doan khuéch dai: 72°C trong 1 phit va giai doan
kéo dai cudi: 72°C trong 10 phut. Cac san phdm
PCR dudc dién di trén gel agarose 1% trong
dung dich TBE 1X. Stt dung 10ul san phdm cho
vao tung giéng. Chay dién di véi hiéu dién thé
100V trong 25 phut. Két qua dién di duge quan
sat biang may chup anh gel (Bio-Rad, Hoa Ki).
Doan khuéch dai PCR cua doan gen 16S rRNA
ctia tiing mau vi khuén duge gt giai trinh tu tai
hdng First Base (The Gemini, Singapore
Science Park II, Cac trinh tu
nucleotide hoan chinh dugc so sanh véi ngan
hang dit liéu GenBank ctia NCBI bing cach st
dung céng cu BLAST.

Singapore).

2.3.2. Danh gia kha ning oxy héa amoni
cua cac chung Bacillus sp. phan lap dugc
Mbét ml chting vi khudn Bacillus sp. (mat do
t& bao khoang 107 CFU/ml) dugc chuyén vio mbi
truong dinh dudng NB (peptone 5g, dich chiét

D& Quang Trung, Tran Thj Tuyét Thu, Lwu Thé Anh

thit bo 3g, amoni sulfat 15g va H,O 1.000ml) va
1 & 30°C trong 7 ngay. Ham luong amoni dudc
xac dinh bang kit Ammonium Test (ID 110024,
Merk). St dung theo huéng dian kém theo cta
bo kit.

2.3.3. Thi nghiém ddic tinh khit nitrat héa
di duong

Cac chung Bacillus sp. (mat do t& bao
khoang 107 CFU/ml) dudc 1 trong binh tam giac
250ml chita 100ml moéi truong nitrat hoéa di
dudng ((NH4),S0,: 0,66g, natri succinat: 4,72g,
KH,PO,: 0,50z, Na,HPO,: 0,50g, MgSO, 7H,O:
0,20g, NaCl: 20g va H,O 1.000ml) (Zhang & cs.,
2012). Qua trinh U dugc thuc hién & 30°C trén
may lic quay & toc d6 160 vong/phit trong 7
ngay. Nong dd cua nitd amoni (NH,'-N), nitrit
(NO,-N) va nitrat (NO;-N) duge xac dinh vao
ngay thi 7 (Lu & cs., 2012; Nguyén Hiu Péng
& cs., 2019).

Ham lugng nitrate/nitrite duge xac dinh
bing kit NITRITE/NITRATE,
method (Merk); Ham lugng amoni duge xac dinh
bing kit Ammonium Test (ID 110024, Merk).
Sti dung theo huéng dan kém theo caa b kit.

colorimetric

2.3.4. Panh gia nhu cAu muéi va pH téi uu
cho su phat trién cta cac chiung vi khuin
thu dugc

Mot mililit huyén phu t& bao dude nudi cay
trong mot 6ng c¢6 10ml moi truong dinh dudng
NB. D6 pH ctia méi truong NB diéu chinh 4 cac
gia tri 3, 5, 7, 9 va 11. Thi nghiém anh hudng
ctua néng d6 mudi duge tién hanh & cac néng do
nhu sau 0, 1%, 2%, 3% va 4%. Cac dng nudi ciy
duge lic véi toc do 170 vong/phit trong 24 gid.
Téc d0 sinh trudng cua Bacillus sp. dudc xac
dinh bang mat d6 quang hoc (OD) & 600nm
(Seenivasagan & cs., 2017).

2.3.5. Chudn bj nuéc thai nuédi tém

Bon thi nghiém vé cac loai nuéc thai tom
khac nhau da duge thist k&. Dé danh gia anh
hudng cta cac vi sinh vat c6 sin trong nuée
thai, nuéc thai thi nghiém dudc chia thanh xti ly
tiét trung va khong tiét trung. Trong mdi loai
loai nay, dugc phan chia ti€p thanh 1én men va
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khéong 1én men dé danh gia anh hudng cta cac
chat dinh dudng trong thtc #&n dén hoat tinh
cua cac chung nghién ciu. D61 véi cac thu
nghiém 1én men, nuéc thai nudi tom duge téng
hop béng cach 1én men 1% thtc an thuong
phdm cho tém trong 3 ngay. Téng hop cac miu
nude thai nudi tom dung trong thi nghiém dudgc
thé hién trong bang 1.

2.3.6. Danh gia hiéu qua loai bo amoni

Cac chung Bacillus sp. c6 hiéu qua khi
amoni cao duge nghién cttu kha ning loai bd nito
vb co trong bon loai nudc thai ciia tdm da chuén
bi (Bang 1). Huyén phu t&€ bao cta cac vi khuéin
Bacillus sp. dude nudi qua dém trong moi trucng
NB 16ng (mat d6 t&€ bao khoiang 107 CFU/ml).
Trong mdi nghién ctu thit nghiém, huyén phiu t&
bao vi khuén dude st dung ca 1% (50ml) va 5%

(250ml) trong 51 nuéc thai da chudn bi. Thi
nghiém PC duge chuén bi gidhg nhu cac thi
nghiém khac nhung khong ¢6 thém canh trucng
vi khudn. T4t ca cac thi nghiém va d6i ching
(DC) dugc thuc hién trong 7 ngay. MAu nudc thai
dudc 14y mau va kiém tra néng d6 amoni, nitrit
va nitrat theo phuong phap do mau tiéu chuidn
vao ngay thi 4 va ngay thd 7 sau khi cdy vi
khuén (Nguyén Hitu Pong & cs., 2019).

2.3.7. Phan tich théng ké

Céc s6 liéu thi nghiém duge danh gia bing
cac phuong phap théng ké phan tich bién luong
ANOVA (Analysis of Variance) mot nhan td, so
sanh céc gia tri trung binh theo chuén Ducan.
Cac s0 lidu ghi nhan dude xt li bang Excel va
phan mém Statistical Package for the Social
Sciences (SPSS) phién ban 19.

Bang 1. X@ 1y nuéc thai tit nubi tom dé nghién citu loai bé amoni

Thi nghiém Nwéc thai khéng tron 1% thirc an cda tom Nwéc thdi tron 1% thire &n ctia tom
TN 1 Khtr tring (121°C, 15 phut) Lén men (trong 3 ngay)
TN 2 Khtr trung (121°C, 15 phut) Khong Ién men
TN 3 Khong khtv tring Lén men (trong 3 ngay)
TN 4 Khong khtr trung Khéng 1én men
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Chimg vi khuin Bacillus phan 1ap dugc

Ghi chi: Gia tri Ia trung binh + do léch chuén (thanh sai s6) cho ba I4n Idp lai. Ddu sao cho thdy su khéc biét c6
¥ nghia (P <0,05) vé kh4 ning chuyén héa amoni giiia cdc ching (thit nghiém Duncan).

Hinh 1. Kha nang oxy héa amoni ctia cac chung Bacillus
trén moi trudng nitrat héa di duong
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3. KET QUA VA THAO LUAN

3.1. Sang loc va xac dinh dac diém cua vi
khuén Bacillus sp.

Két qua sang loc cho thay c6 08 dong vi
khudn néi sinh (VKNS) phan lap duge 1a vi
khuén Bacillus sp. Trong d6 c6 05 ching dudc
phan lap tu ré (MT47, MT48, MT49, MT50 va
MT51); 02 chung ti than MT52 va MT53) va 01
chting tur 14 (MT54).

T4t cd 8 chiing phan 1ap dudc xac dinh so bd
kha ning kht nitc (NH,, NO,” va NO;") trén moi
trudng nitrat héa di dudng. Két qua cho thay, 2
chting phan 1ap 1a MT50 va MT51 c6 hiéu qua
loai boé amoni cao hon 80% (lan lugt 14 80,36 va
82,24%) (Hinh 1). Hon niia, hai chiing nay c6 thé
chuyén amoniac thanh nitrit, nhung chi tiép tuc
d mtic kha manh thanh nitrat. Hinh 2 cho thay
kha nang cua cac chiung MT50 va MT51 tao ra

16 1

D& Quang Trung, Tran Thj Tuyét Thu, Lwu Thé Anh

lugng nitrit 1an lugt 1a 14,35 va 12,14 mg-N/L va
lugng nitrat 1an lugt 14 5,13 va 4,05 mg-N/L.

Hai ching MT50 va MT51 da dudc xac dinh
bing phuong phap sinh hoc phan ti. Két qua
duge trinh bay trong bang 2 cho thay ching
MT50 c6 d6 tuong déng la 99% véi chung
Bacillus velezensis (ma dinh danh trén NCBI la
MN704466.1) va chung MT5 dudc xac dinh 1a
Bacillus amyloliquefaciens (Ma dinh danh trén
NCBI 1a MG822731.1) v6i d6 tuong dong 1a 99%.
Céac trinh tu viang gen 16S rRNA cua hai ching
nay dugc luu tri trén ngin hang gen véi cac ma
s6 1an lugt 14 MZ484518 va MZ484519.

Cac két qua nghién ctiu chiing té hai ching
vi khudn noi sinh 1a MT50 va MT51 1a hai
ching vi khudn di dudng. K&t qua nay ching
minh khoéng c6 sy sai khac vé kha ning di
dudng gitta chung Bacillus sp. ndi sinh va

ngoai sinh.
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Chung vi khuan Bacillus phan lap dugc

Ghi chu: Gia tri 1a trung binh + do léch chudn (thanh sai s6) cho ba lan lép lai. Ddu sao cho thay su khéc biét c6
¥ nghia (P <0,05) vé kha néng tao nitrit va nitrat giiia c4c chiing (thit nghiém Duncan).

Hinh 2. Kha nang tao nitrit va nitrat
cua cac chung Bacillus trén méi truong nitrat hoa di dudng

Bang 2. K&t qua dinh danh chung vi khuin phan lap duge

Tén ching VKNS Tén chdng gan nhéat Diém dat Tna didm Ty lé M4 s6
phan Iap dwoc v&i chling phan 1ap duoc cao nhat 9 trung lap trén NCBI
MT50 Bacillus velezensis 2.228 2.228 99% MN704466.1
MT51 Bacillus amyloliquefaciens 2.113 2.113 99% MG822731.1
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3.2. Nhu cau mudi va pH t6i vu déi véi su
phat trién ctia vi khuin Bacillus

Két qua cho thay 2 chung Bacillus sp. phan
lap dudc c6 thé phat trién trong phd rong cua
néng d6 muéi tir 0-40 g/l NaCl (Hinh 3a). Tuy
nhién, khi néng d6 mudi ting dan thi mat do cta
cac ching t&€ bao vi khuén ciing giam dan (Hinh
3a). Bén canh d6, 2 chung Bacillus sp. phan lap
dudc c6 su phat trién cham & pH 3-5. Chung phat
trién t61 wu 6 pH 7 va sau d6 su tang trudng giam
dan tit pH 9 dén pH 11 (Hinh 3b).

Két qua nghién ctu vé anh huéng cua pH
dén su sinh trudng va phat trién cta cac chung
Bacillus sp. phan lap dudc cho thay chung phat
trién t6t trong méi trudng c¢6 pH ban dau la 7.
Két qua nay phu hdp véi cac két qua nghién ctu
vé chung Bacillus sp. da dudc cong bd (Zhang &
cs., 2012; Sheela & cs., 2014; [jaz & cs., 2015),
trong d6 6 pH trung tinh 7-8 1a pH t61 vu cho su
phat trién cta vi khuén Bacillus sp. va trong moi
truong hoi kiém c6 10i cho qua trinh nitrat héa di
dudng cta vi khuén Bacillus sp. (Mevel & Prieur,
2000). Thém vao d6, két qua nghién citu ciing cho
thay moi trudng cé tinh axit (pH 5-6) hodc kiém
(pH 9-10) han ché su phat trién cta vi khudn
Bacillus sp. Nhan dinh nay phu hgp v61 nhan
dinh cia Sheela & cs. (2014). Sheela & cs. (2014)
cho thdy su phat trién cta cac loai Bacillus sp.
phan lap bi han ché& é pH 6-6,5 va pH trén 8,5.

Trong nghién ctu vé anh hudng ctia nong
d6 muéi dén sy sinh trudng cta cac chung
Bacillus sp. phan 1ap dudc cho thay 1a ca hai
loai nay déu chiu mén véi pham vi d6 méin rong
(0-4% NaCl). Két qua nay phu hop véi két qua
nghién ctu cia Sutin (2010), trong dé tac gia
cho thay pham vi d6 man d6 1a can thiét cho su
phat trién t6i uu ctia céc loai ven bién. Tuy
nhién, k&t qua nghién ctiu nay cé su sai khac véi
két qua nghién citu cia Mevel & Prieur (2000).
Tac gia bao céo ring chung Bacillus sp. MS 30
c6 d6 man sinh trudng t6i uu la 16 g/l NaCl, va
khong thé phat trién khi d6 mian tang lén
28,50 g/l NaCl. Su khac nhau nay c6 thé do su
khac nhau vé chtung Bacillus sp. dude st dung
trong nghién ctu. Trong nghién ctu nay, hai
ching MT50 va MT51 déu dudgc phan lap tiu cay
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c6 Man trdu thu tit vang ven bién tinh Binh
Thuan nén c6 tinh khang mén cao va déc tinh
nay la khac nhau gitia cac ching phan lap dugc
(Kearl & cs., 2019). K&t qua nghién ctu nay
cho thay tiém n#ng st dung cta hai ching vi
khuén Bacillus MT50 va MT51 trong xt 1y nuée
thai ven bién va nuéi trong thiy san cé chia do
man cao.

3.3. Hiéu qua loai bé amoni cua Bacillus sp.
trong nuéc thai nudi tom

3.3.1. Hiéu qua loai bé amoni

Ca hai chung Bacillus MT50 va MT51 déu
cho thay kha n#ng loai bd amoni trong cac thi
nghiém khac nhau cta nuéc thai nudi tom
(Bang 1). Két qua cho thiy, hiéu suat loai bd
amoni khéi nudéc thai bi anh hudng bdi mot s
diéu kién nhu chling giéng vi sinh vat, thoi gian
nudi, su c6 mét cia cac vi sinh vat ban dia va su
1én men ctia méi trudng nudi cay.

Trong két qua cta thi nghiém 1 (TN1) cho
thdy ndéng do vi khudn ban dau khéng anh
hudng nhiéu dén hiéu sudt chuyén héa amoni.
Hon dich t& bao 1% va 5% cta ca 2 chiing MT50
va MT51 loai b6 amoni chim 6 ngay thua 4
(amoniac ban dau la 3,56 = 0,06 mg-N/L) va
tang lén 55-62,38% cho dén ngay thd 7. Trong
khi d6, lugng amoni bi loai bd khong c6 y nghia
(P >0,05) § tat cd cac nghiém thic déi ching
(Hinh 4A).

Tuy nhién, trong thi nghiém 2 (TN2) mat do
vi khuédn ban dau cho thdy anh hudng rd rang.
Két qua cho thay véi 1% huyén phu té& bao ctua
hai ching MT50 va MT51 da loai bd amoni 1an
lugt véi hidu suat 1an luct 1a 72,25 va 78,85%
(amoniac ban dau 1a 2,26 + 0,07 mg-N/L) 6 ngay
thi 4 va 7. Tuy nhién, é néng dd 5% huyén phu
t€ bao da cho thay két qua Am 6 ngay thu 4.
Piéu nay c6 thé do viéc b sung khéi lugng 16n
cac vi khuéin nay da tao ra amoniac trong qua
trinh diéu chinh cta t& bao vi khuén khi chuyén
sang cac diéu kién méi. Sau dé, cac t&€ bao sé
thich tGng v6i nudc thai va biéu hién kha ning
loai bé amoni (Hinh 4B). Nhu vay, két qua thi
nghiém cho thidy mat d6 t& bao vi khudn ban
dau anh hudng ré6 nét dén hiéu suit oxy hoda
amoni cua ching.
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Hinh 4. Hiéu qua loai bo amoni cta cac chiing Bacillus sp. phan lap dugc
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Bén canh d6, trong thi nghiém 3 (TN3) cho
th&y anh hudng cta cic ching vi khuén dén kha
ning loai bd amoni. Ching MT51 (véi 1% huyén
phu t& bao) thé hién kha ning loai bd amoni
nhanh chéng 6 ngay thii 4 (hiéu suat 1a 79,91%),
trong khi ching MT50 cho thdy hiéu qua véi 5%
huyén phu t&€ bao & ngay thd 4 1la 72,89%
(Hinh 4C). K&t qua nay c6 thé do cac vi sinh vat
ban dia trong nuéc thai da c6 tac dong tuong hd
dén hoat dong loai bé amoni ctia cac ching vi
khudn MT50 va MT51.

Thi nghiém 4 (TN4) cho thay hiéu qua loai
bé amoni tong thé (53,29-76,42%) thap hon cac
thi nghiém khac (Ilugng amoni ban dau la
1,19 + 0,02 mg-N/L). Cac két qua khéng cho
thay su anh hudng ctia mat do t& bao ban dau
va thoi gian xt 1y dén hidu suit loai béd amoni
(P >0,05) (Hinh 4D).

Ngoai ra, két qua loai bd amoni cua thi
nghiém 3 (TN3) cua tat ca cic ching Bacillus sp.
cho hiéu qua cao hon céac thi nghiém khéac. Thi
nghiém TN3 dung nudc thai nudi tom thd, khong
dugc khii trung; do d6 cac vi khudn ban dia c6
sdn trong nudc thai c6 thé tham gia vao qua
trinh loai bo amoni (Ongsara & cs., 2012). Hon
niia, thiic 4n nudi t6m 1én men gidi phéng cac
hgp chét hitu ¢ lam chit dinh dudng cung cap
cho su sinh trudng va phat trién cta vi khuén.
Su két hop gitia cac chung Bacillus sp. phan lap
dugc trong nghién ctiu nay va cic vi sinh vat ban
dia 1a su hiép dong vé kha nang loai bd amoni.
Cac két qua nay chiing t6 kha néng loai bé amoni
trong nuéc thai nuodi tdm néu chi dung cic chiing
Bacillus 14 kém hon so véi sy hgp tac cua ching
v6i cac vi sinh vat c6 sdn trong nuéc thai.

Nghién cttu nay da cho thdy hiéu suit oxy
héa amoni bi anh hudng bdi cac yéu t6 nhu
chuing vi khuén, diéu kién moéi trudng (I1én men
va khi trung) va it bi dnh hudng bdi lugng dich
khuén ban dau dung cho thi nghiém. Trong diéu
kién khong khi tring va méi truong duge 1én
men cho hiéu suit loai bé amoni cao nhat cho ca
hai chung MT50 va MT51.

3.3.2. Hiéu qua loai boé nitrit va tao
thanh nitrat

Néng do nitrit ban dau cta nudc thai nuoi
tom duge duy tri 6 mic thap (<1 mg-N/L). Tuy
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nhién, lugng NO, trong cac thi nghiém dugc tao
ra va loai bd trong qué trinh u nhé st dung céc
chung vi khuén phan 1ap dudc (Hinh 5A va 5B).
Trong diéu kién tiét trung va khong lén men
(thi nghiém TN2) cfing nhu trong diéu kién
khong tiét trung va lén men (thi nghiém TN3),
ca hai chting MT50 va MT51 déu biéu hién kha
ning loai bo nitrit v6i hiéu sudt cao (80-83%) so
v6i d61 chiing. K&t qua cho thay sy 1én men hay
khong 1én men thtic 4n c6 anh hudng khong
dang ké dén kha nang loai bd nitrit cta hai
chung MT50 va MT51. Mat khac, két qua caa
thi nghiém d6i chiing trong TN2 cho thiy kha
ning tao thanh va loai bo nitrit rat thap trong
khi két qua d6i chting 6 TN3 cho thiy kha ning
tao thanh va loai bd nitrit kha cao (khoang
29%). Diéu nay chiing td viéc tiét trung c6 anh
hudng dén mat do6 ban diu cta cac vi sinh vat
trong nuéc thai va cac t& bao vi sinh vat séng
trong nudc thai thé déng mot vai trd nhat dinh
trong viéc loai bo nitrit trong nuéc thai.

Bén canh kha n#ng loai bo nitrit, kha ning
tao nitrat cia cac chung Bacillus sp. ciing dugc
quan tdm (Hinh 5C va 5D). K&t qua thi nghiém
TN1 cho thay kha ning loai bd nitrat cao nhat
cia chiing MT50 la 81,30% & ngay thd 7 (5%
huyén phu t& bao), trong khi ching MT51 cho
thdy kha ning loai bd nitrat cao nhat (81,12%) &
ngay tht 4 (5% huyén phu té€ bao) (Hinh 5c).
Thém vao d6, viéc loai bd nitrat trong thi
nghiém TN3 cho thay mat do cua chung vi
khuén ciing anh hudéng dang ké dén kha ning
loai bd nitrat trong méi trusng (Hinh 5d). Cac
két qua chiing t su hinh thanh va loai bd nitrat
phu thudc vao ching vi sinh vat va mat do ban
diu ctia chiing. Ngoai ra, két qua thi nghiém déi
chiing (PC) cho thay khoéng c6 su khic biét
nhiéu gita TN1 (Hinh 5C) va TN3 (Hinh 5D)
chiing t6 cac vi sinh vat ban dia c6 san trong
nudc thai it dnh huéng dén kha ning loai bd
nitrat ctia hai chung MT50 va MT51.

Thiic 4n cta tdm chi yéu bao gdm protein va
phét pho (Hmadhloo & cs., 2013). Nhiing thiic &n
nay sé giai phéng cic hop chat nito va phét pho
dé phuc vu cho vi khuén Bacillus sp. va cac vi
sinh  vat khac (Mclntosh & cs., 2001;
Dechmahitkul & cs., 2007). Do d6, trong nuée
thai nu6i tom khong duge khii tring cic vi sinh



vat c6 sdn trong nuéc thai da tham gia phan huy
cac chit hitu co va vo cd (O-Thong & cs., 2003).
Céac chung Bacillus sp. 1a vi khuén nitrat héa di
dudng, loai bé amoni hiéu qua va quéa trinh nitrat
héa it phtic tap hon vi khuén tu dudng (Sheela &
cs., 2014). Do d6, Bacillus sp. di dudng c6 thé c6
tiém nang tng dung cao trong xu ly nudc thai
nudi trong thiy san. Trong nghién céu nay, cac
phan lap Bacillus sp. déu dan dén qua trinh
nitrat héa hiéu khi. Yang & cs. (2011) cho ring
NO, duge chuyén thanh NO, bing qué trinh
nitrat héa va nitrat c6 thé tiép tuc duge chuyén
thanh nito tu do trong céac phan tng khi nito
hiéu khi béi vi khuén nitrat héa di dudng. Trong
nghién ciiu nay, hai chting Bacillus sp. cho thay
dsc diém loai bd amoni cing nhu kha ning
chuyén amoni thanh nitrit. Hon niia, ching c6
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thé loai b va bién d6i nitrit thanh nitrat ciing
nhu loai bd nitrat. Tuy nhién, cAn phan tich
thém khi nito tu do tit nitrat trong hé thong van
hanh dé cing c6 két luan nay.

4. KET LUAN

Hai ching vi khudn ngi sinh MT50 va
MT51 phan 1ap tit ¢6 Man trau dudec xac dinh
lan lugt 1a ching Bacillus velezensis MT50 (méa
Genbank MN704466.1) va Bacillus
amyloliquefaciens  MT51 (mad  Genbank
MG822731.1) c¢6 kha ning loai bé amoni hiéu
qua cao va chiu m#n dén 4% NaCl. Thém vao
d6, hai chuing MT50 va MT51 c6 kha nang
nitrat héa di dudng nén c6 kha ning tng dung
trong xu 1y ao nudi toém.
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Hinh 5. Hiéu qua loai b6 nitrit (A-B) va
nitrat (C-D) cta cac chung Bacillus sp. phan lap dugc
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