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TOM TAT

Tbng nito amoniac (TAN) cao c6 kha nang chuyén hda thanh amoniac gay doc cho dong vat thiy san trong diéu
kién pH cao. Nghién cru nay danh gia kha nang gidm TAN trong nwéc clia bao t&r Bacillus polymyxa nhap khau tir An
Do trong méi trwdng gia lap. Lidu 1g bao tir (5,3 ti CFU/g) dwoc bd sung vao méi trieérng nwéc ngot va nwée lo (17ppt)
co n6ng dé TAN 0,5; 2,5; 5,0; 7,5 va 10 mg/l. TAN dwoc do béng test kit A3 (Otanics, Viét Nam). Sau 24h suc khi, TAN
dé&u gidm xubng murc thap. Téc do gidm TAN téi da dat 0,16-0,18 mg/l/h & ndng d6 TAN 5 mg/l. Bao t&r c6 kha nang
hoat dong trong nwéc lo tdt hon nwéc ngot. Can thém nghién civu dé tang hiéu qua st dung bao t& B. polymyxa.

Tw khéa: Amoni, amoniac, Bacillus, bao tr, xt ly.

Effectiveness of Total Ammonia Nitrogen Reduction in Freshwater
and Brackish Water of Bacillus polymyxa Spores of Indian Origin

ABSTRACT

High total ammonia nitrogen (TAN) can be converted into toxic ammonia under high pH, posing a threat to
aquatic animals. This study evaluated the ability of Bacillus polymyxa spores imported from India in reduction of TAN
in a simulated environment. 1g dose of spores (5.3 billion CFU/g) was added to freshwater and brackish water
(17ppt) with TAN concentrations of 0.5, 2.5, 5.0, 7.5, and 10 mg/l. TAN was determined using a test kit A3 (Otanics,
Vietnam). After 24 hours of aeration, TAN levels decreased significantly. The maximum TAN reduction rate reached
0.16-0.18 mg/l/h at a concentration of 5 mg/l. The spores exhibited better activity in brackish water than in freshwater.

Further research is needed to improve the effectiveness of B. polymyxa spores.

Keywords: Ammonium, ammonia, Bacillus, spore, treatment.

1. DAT VAN DE

Trong cac hé thong thAm canh va ban tham
canh, mat do tha gidng cao cung véi thtic an
giau protein thuong din dén suy gidm chat
lugng nuéde. Su tich tu caa chat hitu co tit phan
va thic 4n thita cting thic ddy sy hinh thanh
amoniac trong nudc (Avnimelech, 1999; Wu &
cs., 2017) va hé qua gay doc cho dong vat thuy
san (Armstrong & cs., 2012). Téng nito amoniac
(Total Ammonia Nitrogen, TAN) gém amoni
NH,"-N va thanh phan doc amoniac NH,
(Alcaraz & cs., 1999). Amoniac c6 thé xAm nhap
vao dong vat thuy san théng qua dudng mang

lam giam kha ning van chuyén oxy trong mau,
pha huy hé théng bai tiét va can bing thim
thau cta co thé (Lin & cs., 2022). Sau d6, cac
triéu chiing nhu khé thd, gidm an, gidm stc dé
khang x4y ra, l1am giam ti 1é séng cua dong vat
thiy san (Randall & Sui, 2002). Trong nhiing
nam gan day, phuong phap quan ly chat lugng
nude dua trén cac vi khudn di dudng loai bd
amoniac dugc ing dung trong nudi trong thuy
san (Crab & cs., 2007). Phuong phap nay su
dung ti 1& carbon/nits cao dé kich thich su nhan
sinh cta vi khuén di dudng va truc tiép chuyén
héa amoni/amoniac thanh protein vi khuén
(Ebeling & cs., 2006). Nhiéu nghién ctiu da quan
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sat thay viéc st dung loai Bacillus subtilis c6
hiéu qua trong viéc gidm tai chat hiiu co va
amoniac (Xie & cs., 2023; Zhou & cs., 2019). Gan
day, loai B. polymyxa cting dudc quan tdm tng
dung trong thiiy san do kha ning tao bao ti caa
ching nhu B. subtilis.

Bacillus polymyxa 1a mét loai vi khudn
Gram duong, c6 dang hinh que, ¢6 kha ning tao
bao ti va khéng giy bénh. Vi khuén nay séng 6
viing ré thuc vat va noi sinh trong cdy. Ching
hi€m khi dugc tim thdy trong trAm tich bién
hodc thuc phdm lén men. Nho kha niang séng
s6t trong diéu kién khéc nghiét, bao gdbm nhiét
d6 cao, chat diét khuén, ap suét va tia UV, bao
t ctia B. polymyxa c6 thé chiu dude qué trinh
thanh trung va ton tai trong thiét bi céng
nghiép. B. polymyxa tao ra nhiéu hop chat
khang khuin (cic chit chuyén héa tha cip) -
nhu lipopeptide polymyxin, fusaricidin - c6 kha
nang hitu ich trong diéu tri cac bénh nhiém
tring khang nhiéu loai thuéc va cac tac nhan
gay bénh vi khuédn khac trén déng vat thiy san
(Daud & cs., 2019). Tac dung tang mién dich va
d6i khang vi khuéin gay bénh cia B. polymyxa
trén c4 ré phi, ca chép, ca trdm cd, tom thé chan
tring da dugc nghién ctu (Amoah & cs., 2020;
Gupta & cs., 2016; Sebastian & cs., 2019;
Sebastian & cs., 2017; Yang & cs., 2023). Tuy
nhién, it c6 nghién c@u vé kha ning giam
amoniac trong nuéc cta loai nay. Vi thé& muc
tiéu cta nghién ctu nay nham danh gia kha
ning loai bd téng nitc amoniac cta B. polymyxa
trong nudc ngot va nudc 1g.

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét k€ thi nghiém

Hiéu qua loai bd tdng nitc amoniac (TAN)
cua Bacillus polymyxa dudc thii nghiém trong 2
thi nghiém 1 nhan t6: méi trudng nuée Oppt va
17ppt. Méi thi nghiém c6 6 nghiém thtic tuong
ing v6i cAc néng do TAN trong nuée khac nhau:
0; 0,5; 2,5; 5,0; 7,5 va 10ppm (ky hiéu tuong
tang: TO, TO.5, T2.5, T5, T7,5 va T10). Nuéc ngot
duge bom tit giéng khoan, réi dude loai sit bing
KMnO, va Polyaluminium Chloride. Nuéc bién
35ppt dude pha véi nude ngot dé tao nudc 1o
17ppt. Nude duge loc qua tai PE 10um trude khi
st dung. NH,C1 dugc st dung dé tao mdi trudng
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¢6 nong do téng nité amoniac nhu mong muén.
Mai truong nude dude diéu chinh vé pH 8,0 béing
NaOH 1M truéce khi thi nghiém.

Dung 5g ché phdm bao ti B. polymyxa (5,3
t1 CFU/g cung cap bdi KeyBio Viét Nam, ngudn
goc An bo) va 5g dudng tring cho vao trong cac
chai 51 nuée 0 va 17ppt c6 TAN & cac néng do
khac nhau lan lugt 1a: 0; 0,5; 2,5; 5,0; 7,5 va
10ppm. Mobi nghiém thtic lip lai 3 1an tuong
duong 3 chai. Suc khi dude duy tri trong suét
qua trinh thi nghiém. Ngoai ra, mét nghiém
thic tring (blank) 6 néng d6 10ppm cta TAN
chi c¢6 suc khi, khong b8 sung vi sinh dudc st
dung dé hiéu chinh lugng bay hdi tu nhién caa
amoniac cho toan bo cac nghiém thtc. Thu 5ml
mau nudc mdi 8 tiéng dé do pH va TAN trong
24h bang test kit A3 (Otanics, Viét Nam). Trude
va sau thi nghiém, cac chi tiéu nhiét do, oxy
dugc do bang dau cam bién DO200 (YSI, My).

2.2. Xt 1y s6 liéu

Néng @6 TAN duge hiéu chinh bing gia tri
TAN do dudc & cac nghiém thic triu gia tri TAN
6 nghiém thiic tring.

Téc d6 giam TAN (mg/l/h) dude tinh bang su
chénh léch gia tri TAN trén thoi gian theo doi:
ATAN = (TAN, — TAN,)/(t — t,), trong d6, t va t,
14 thdi gian cudi va thoi gian ddu.

Hiéu qua xt ly TAN dugc tinh theo phan
trém gi tri ndng d6 ban diu: H = (TAN/TAN,)
x 100%.

S6'liéu phan tram dude chuyén dang logarit
truée khi phan tich. Cac s6 liéu dugc tinh toan
gia tri trung binh, d6 léch chuén va so sanh su
khac biét gitia cac nghiém thic bang phép phan
tich ANOVA mot nhan t6 va phép thi Tukey st
dung phan mém Minitab 16 véi do tin cay 95%.

3. KET QUA NGHIEN CUU

3.1. Anh huéng ctia Bacillus polymyxa t6i
cac mic TAN theo thsi gian trong moi
truong nudc ngot

Néng d6 TAN giam rd trong tit ca cac
nghiém thtc d6i véi moi trudng nuéec ngot sau
24h: ti 10 xuéng 6,07ppm; 7,5 xudng 2,80ppm;
5 xuéng 2,37ppm, 2,5 xudng 0,87; 0,5 xudng
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0,23ppm (Hinh 1). 0 khoang thoi gian tu 0-8h, cao hon cac nghiém thic con lai (P <0,05),
nghiém thtc T10 c6 téc d6 gidm TAN nhanh nguge lai, téc do gidm TAN & T10 giam xudng

nhat, sau

d6 t6i T7,5, cham nhat & TO,5 khéong khac biét véi T5, va T2,5 (P >0,05). Cudi

(P <0,05, Hinh 2a), trong khi d6, khong c6 su thi nghiém 16-24h, téc d6 giam TAN 6 ca 5
khac biét vé téc do giam TAN gitia T5 va T2,5 nghiém thtc déu khac biét nhau (P <0,05,
(P >0,05). Trong 8-16h, toc do gidm TAN 6 T7,5 Hinh 2a).
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Hinh 2a. Téc d6 giam nong dé TAN theo cac quing thdi gian 8h (mg/l/h)
trong méi truong nudc ngot khi bo sung B. polymyxa
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Hinh 3. Su thay déi cia TAN (mg/l) theo thoi gian
trong méi trudng nudc 1¢ 17ppt sau bd sung B. polymyxa

Hiéu qua xti Iy TAN gifia cac nghiém thiic c6
khac nhau nhung déu cé xu huéng ting dan theo
thoi gian (Hinh 2b). Sau 8h, hiéu qua xt ly TAN
cao nhit 6 cac nghiém thic T2,5 va T10 (khoang
25%, P <0,05), thap nhat 6 nghiém thic T0,5
(0%, P <0,05) va khong c6 sy khac biét gitia hai
nghiém thdc T7,5 va T5 (P >0,05, Hinh 3b). Sau
16h, hiéu qua xi Iy TAN & T0,5 ting 1én cao nhat
tuong duong véi 6 T2,5, T7,5, trong khi d6, hiéu
qua xu ly TAN thap nhat 6 T10 va T5 (P <0,05).
Cubi thi nghiém, hiéu qua xt Iy TAN & T10 thap
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nhat (P <0,05) va khong c6 su khéc biét gitia cac
nghiém thtc con lai (P >0,05, Hinh 2b).

3.2. Anh hudng cta Bacillus polymyxa t6i
cac muc TAN theo thoi gian trong moi
trudng nuéc 1¢ 17ppt

TAN trong nuéc 1¢ 17ppt v6i cac mitc ban
dau 0,5-10 mg/l déu giam sau khi b6 sung
B. polymyxa (Hinh 3). Sau 24h, TAN giam tu
9,8 xudéng 5,27; ti 7,5 xudng 1,27; ti 5 va 2,5
xudng 0,2-0,23 va ti 0,5 xuéng 0,07 mg/l.
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Hinh 4b. Hiéu qua x& ly TAN trong nuéc 1¢g 17ppt cua B. polymyxa theo thai gian (%)

C6 su khac biét vé téc do giam TAN giiia cac
nghiém thtic 6 cac khoang thoi gian 0-8h,
8-16h va 16-24h (P <0,05; Hinh 4a). Toc dd giadm
TAN trong 0-8h cao nhat & T5, tiép dén & cac
T7,5; T2,5; T10 va T0,5 mg/l (P <0,05). Trong 8h
tiép theo, téc d6 gidm TAN cao nhit 6 nghiém

thtc T7,5 va tiép dén & cac nghiém thiic T10; T5;
T2,5 va T0,5 mg/l (P <0,05). Trong 8h cudi thi
nghiém, téc do gidm TAN van cao nhit 6 nghiém
thiac T7,5 mg/l va T10 mg/l (P <0,05), tuy nhién,
khong c6 su khac biét & cac nghiém thiic con lai
(P >0,05). C6 thé thdy khi néng d6 TAN & mic
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khoang 5 mg/l thi téc do giam TAN la cao nhat
trong 8h tiép theo (vi du: 0-8h nghiém thiic T5 va
8-16h nghiém thiic T7,5). Tuy nhién, vao thoi
diém 16h, khi TAN cta nghiém thtc T10 chi con
6 mg/l thi téc d6 giam TAN trong 16-24h lai
giam. Diéu nay c6 thé do mot s6 yéu t6 dinh
duéng bi han ché& sau 16h hoat dong. Thuc vay,
khi néng do TAN khoang 2-2,5 mg/l thi téc do
gidam TAN cta nghiém thic T7,5 vao thdi gian
16-24h ciing th&p hon cta T2,5 trong 0-8h.

Hiéu qua xt ly TAN sau 8h cao nhit 6
nghiém thic T2,5 (80%), sau dé té1 T5; TO,5;
T7,5ppm, thap nhat & nghiém thtc T10ppm
(P >0,05; Hinh 4b). Sau 16h, hiéu qua xu ly
TAN cao nhat 6 nghiém thtc T2,5 va T5
(P <0,05) va khéng c6 su khac biét gitia ching
(P >0,05). Sau 24h, hiéu qua xu ly TAN &
nghiém thiic T10 van thap nhat (P <0,05) va
khong con su khac biét gitia cac nghiém thic
con lai (P >0,05).

4. THAO LUAN

Két qua nghién ctiu nay chi ra nong d6 ban
dau TAN cao c6 tac dung tic ché B. polymyxa, 1am
gidam kha ning loai b6 TAN cua ching. Cac
nghién citu trude cting chi ra xu huéng tuong tu
v6i Bacillus sp. L2 (Li & cs., 2024). Xét vé hiéu
qua loai bo TAN trong diéu kién thi nghiém, nong
d6 TAN ban d4u t61 uu véi B. polymyxa 1a 5 mg/l.

Téc d0 giam TAN va hiéu qua xi 1y cao
nhat trong nuéc 17ppt sau 24h cta B. polymyxa
tai cac nong dd ban dau 10; 7,5; 5 va 2,5ppm
trong nghién c@iu nay tucng tng dat 0,11-0,30
mg/l/h va 43-96%. So v6i cac chung vi khuédn
Bacillus khac, B. polymyxa trong nghién ctu
nay thé hién téc d6 giam TAN & mic trung binh.
Bacillus WY3.3, Bacillus sp. 1.2 va B. subtilis
H1 c6 téc dd giam TAN 1,4-1,8 mg/l/h va hiéu
qua xu 1y 85-90% 6 mtic TAN ban dau 41 mg/l
(Li & cs., 2024; Truong Vi Luin & cs., 2024; Xie
& cs., 2023; Zhao & cs., 2017). Trong khi d6,
B. firmus, B. idriensis, B. zhangzhouensis,
B. horikoshii, B. australimaris, B. litoralis N31
c6 toc do giam TAN 0,1-0,26 mg/l/h va hiéu qua
xti 1y 36-74% 6 mic TAN ban dau 10 mg/l
(Huang & cs., 2013; Zhang & cs., 2022). Tuy
nhién, cic nghién ctu trudc déu st dung vi
khuén da dudc kich hoat v6i ndng do cao thay vi
bao ti nhu trong nghién ctiu nay (Bang 1).
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Dang chad ¥ ¢6 su tich lay NO,” va NO,;™ dang
ké sau 24h trong nghién ctu nay (s6 liéu khong
cong bd). Diéu nay chiing té B. polymyxa trong
nghién ctiu nay theo con dudng nitrat héa di
dudéng NH,* - NH,OH — NO, (<~ NO,) tucng tu
nhu céc vi khudn Chryseobacterium sp., Proteus
mirabilis, Bacillus sp. L2, B. subtilis Al (Kundu &
cs., 2014; Li & cs., 2024; Yang & cs., 2011; Zhang
& cs., 2014). Gan day, cac nha nghién ctu con
phét hién kha néng loai bd NH," ctia Bacillus theo
con dudng déng héa di dudng NH," - NH,0H —
NO — N,O0 — N, (Li & cs., 2024). Do trong nudi
trong thiy san, cAn han ché& san phdm trung gian
nhu NO, sinh ra, nén can tiép tuc thi nghiém
phuong phap kich thich B. polymyxa loai b6 NH,*
theo con duong dong héa di dudng thay vi con
duong nitrat - khii nitrat héa.

5. KET LUAN

Chung Bacillus polymyxa thuong mai cb
nguén goc tit An Do trong nghién ctiu nay c6 kha
néng giam TAN nhanh hon va hiéu qua hon trong
moi trudng nuée 1¢ so véi nude ngot. Miic TAN t61
uu cho chiing nay 1a 5 mg/l 6 diéu kién thi nghiém
v6i trén 95% hiéu suat trong 16h. Trong tuong lai,
¢6 thé thit nghiém cach kich thich con dudng déng
héa di dudng TAN cta B. polymyxa, dé tranh tao
NO, nhu 14 hgp chat trung gian.

LOI CAM ON

Nhém nghién ctiu xin cdm on Céng ty
TNHH Keybio va Cong ty Cé phan Céng nghé
Otanics da tai trg vat phdm va may phan tich
trong nghién ctu nay.
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Ching Do man Nhioét do oH Mat do Bgcillus banddu TANbandidu TANcudl Técdogiam TAN  Tilé Dang Tai liéu tham khao
(ppt) (°C) (x10° CFU/mL) (mgll) (mg/l) (mg/l/h) CIN vi sinh
B. polymyxa 17 28 8,2 5,3 10 5,27 0,18 40 Baotlr  Nghién clru nay
B. polymyxa 0 28 8,2 53 10 5,53 0,16 40
B. litoralis N31 30 28 7.5 42 20 14 0,25 10 Vi Huang & cs. (2017)
B. litoralis N31 30 28 7.5 42 10 4 0,25 10 khuan
B. subtilis H1 30 28 75 35 41,52 5,97 1,48 15 Xie & cs. (2023)
B. subtilis H1 30 27 7,5 81,2 41,55 6,03 1,48 15 Zhou & cs. (2019)
Bacillus sp. L2 20 30 7 140 47,88 4,58 1,8 9 Li & cs. (2024)
B. firmus CT-SL8-3 1 30 7 56 10 3,64 0,26 200 Zhang & cs. (2022)
B. idriensis CT-WN-B3 1 30 7 56 10 6,45 0,14 200
B.zhangzhouensis CT-WN-B4 1 30 7 56 10 4,3 0,23 200
B. horikoshii CT-WN-B8 1 30 7 56 10 4,1 0,24 200
B. australimaris CT-WL5-10 1 30 7 56 10 7,4 0,10 200
Bacillus sp. WY3.3 20 32 7 1 25 0,5 1,02 N/A Trwong Vi Luén & cs.

(2024)

Ghi chu: Mat do Bacillus ban ddu trong cdc nghién ciitu duge quy déi theo dudng chuén cia IbraheimEI-Din Darwish (2013).
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