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ABSTRACT

The study was conducted to determine the optimal concentration of Bacillus CM3.1
on water quality and growth of whiteleg shrimp Litopenaeus vannamei. The study
was designed in two trials. Trial 1 evaluated the decomposition of the organic matter
in shrimp pond effluent by using Bacillus CM3.1 at different doses (10, 10%, 104, 10°
and 108 CFU/mL) during 48 h. Trial 2 assessed the effects of Bacillus CM3.1 on water
quality and growth of whiteleg shrimp. Shrimp were randomly distributed in 500L
composite tanks with a density of 100 individuals/tank. The tanks were designed with
4 treatments including (i) control (without bacteria) and groups added Bacillus
CM3.1 into rearing water to reach final doses of (ii) 102, (iii) 10% and (iv) 10*
CFU/mL. Each group was set in 3 replicates and lasted in 60 days. The results
showed that addition of Bacillus at different doses accelerated organic decomposition
of shrimp effluent resulting in an increasing concentration of TAN, and
simultaneously a significant decrease in COD, TSS and OSS concentration after 48h.
Administration of Bacillus CM3.1 into rearing water at a dose of 10* CFU/mL
improved significantly water quality parameters such as TAN, N-NOz, BODs, COD
and total Bacillus count. A significant decrease in total Vibrio count was recorded in
groups added bacteria. Growth performance parameters of shrimp including specific
growth rate (SGR), survival rate and biomass significantly increased in all groups
added Bacillus, especially at a dose of 10* CFU/mL.

TOM TAT

Nghién cteu duoc thuc hién nham xdc dinh mdt do t6i wu ciia Bacillus CM3.1 lén chat
lwgng mebe va ting truomg ciia tém thé chan tring Litopenaeus vannamei. Nghién
ciiu bao gom 2 thi nghiém. Thi nghiém 1 danh gia kha ning phan hiy vét chat hitu
co ctia ching Bacillus CM3.1 ¢ cdc mdt @6 khdc nhau (107, 10°, 104, 10° va 10°
CFU/mL) trong 48 gio. Thi nghi¢m 2 dénh gia dnh hwong cia Bacillus CM3.1 lén
chat heong nude va ting truong ciia tom. Tom duoc b6 tri ngau nhién vio bé
composite S00L véi mét dg 100 con/bé gom 4 nghiém thirc (doi chimg va 3 nghiém
thite b6 sung véi mdt d Bacillus 107, 10%, 10* CFUIML), méi nghiém thirc diroc Igp
lai 3 lan va thoi gian nuéi 60 ngay. Két qua cho thdy viéc bé sung Bacillus CM3.1 ¢
cde nong dé khdc nhau thic day qud trinh phén hiy vét chat hitu co dan dén gia ting
ham hrong TAN trong nu6e thai, dong thoi giam déang ké ham lheong COD, TSS va
OSS sau 48 gio. Khi bé sung ching Bacillus CM3.1 vio nuée wong tom ¢ mdt do 10°
CFU/mL gitip cdi thién dang ké cdac thong so TAN, N-NOz, BODS, COD va mdt d¢
Bacillus. Mdt do téng Vibrio trong nudc giam dang ké & cdc nghiém thirc b6 sung vi
khudn. Céc thong so tang truong nhu toc do tang truong tuong doi vé khéi leong
(SGR), i I sdng va sinh khoi t6m tang déang ké & cdc nghiém thire bé sung Bacillus,

ddc biét la nghiém thire 10° CFU/mL.
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1. GIOI THIEU

Str dung vi sinh vt hitu ich 1a mét giai phap tich
cuc, ¢6 nhidu trién vong dé quan 1y vi sinh trong ao
nudi thuy san tham canh, han ché dang ké lugng chat
hitu co thai ra moi trudng gdp phan phat trién nghé
nudi thay san bén viing. Theo Bao and Shen (2005)
thi nudi trong thuy san bén ving doi hoi phai thiét
lap cac mo hinh nudi sach bang viéc sir dung vi sinh
vt hitu ich khong c6 doc t6, khong co phan wng phu,
khong c6 du lugng khéang sinh va khong c6 su khang
thudc, ddng thoi co hiéu qua trong viéc cai thién moi
truong va gia ting strc dé khang cho vat nudi trong
viéc giam bénh va duy tri cn bang sinh thai.

Gibng Bacillus phan b rat rong trong ty nhién
nhét 1a trong bun dat, ching tham gia tich cuc vao
su phan huy vat chat hitu co nho vao kha ning sinh
nhiéu loai enzyme ngoai bao (Kuebutornye et al.,
2019). Do su da dang sinh thai va loai nén cac hoat
chat sinh hoc cua chung ciing rit phong phu. Trién
vong ung dung Bacillus trong nhiéu linh vyc doi
sbng, dac biét 1a trong nudi trong thuy san 1a rat to
I6n. Mot sb loai thude nhom vi khuan Bacillus da
duoc tng dung trong nudi trong thay san véi nhing
ddc tinh nhu tao ra cdc enzyme phan huy hop chat
hitu co va kiém soat su phat trién qua muc cua vi
sinh vat gay bénh, gitt cho moéi trueong ludn & trang
thai can bang 1a dic tinh ndi troi cua nhom vi khuan
nay (Soltani et al., 2019). Tai Khoa Thuy san,
Trudng Pai hoc Can Tho, trong khuén khd du 4n
ODA, mét sb nghién ciru phan 1ap va chon loc vi
khuan hiru ich dé phuc vu cho nuéi trong thiy san
da dugc thuc hién trong d6 cé Bacillus sp. Nhém
nghién ctru da chon loc duoc chung Bacillus sp.
CM3.1 (phén 13p tir bun day ao nudi tom quang canh
& Ca Mau), ¢6 kha nang @c ché vi khuan gy bénh
(V. parahaemolyticus) véi duong kinh khang khuan
13,05 mm va phan hiy vat chat hitu co véi hoat tinh
enzyme a-amylase, protease, cellulose cao (Ngan va
ctv., 2021). Nghién ctru nay duoc thuc hién nham
xac dinh ndng d6 bd sung Bacillus sp. CM3.1 t6i uu
dé cai thién chat lugng nudc va cai thién tang truong
clia tom thé chan trang.

2. PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém nghién ciru
Nghién ciru dugc tién hanh tir thang 3/2021 dén

thang 6/2021 tai B6 moén Thuy sinh hoc ung dung,
Khoa Thuy san, Truong Pai hoc Can Tho.

2.2. Phwong phap chuin bi vi khuin
Chuang vi khuan Bacillus sp. CM3.1 dwoc phuc

hoi va nudi ting sinh trong moi truong TSB
(HiMedia, Mumbeai, India) c¢6 b6 sung 1% NaCl &
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30°C trong 24 gid. Dung dich vi khuan dugc ly tim
dé loai bo phan dich ndi va rira vi khuan véi nuée
mubi sinh 1y 0,9% va ly tim & téc do 3.000
vong/phut trong 15 phiit & 4°C. Huyén phu té bao
dugc diéu chinh bang nuwéc mudi sinh 1y dé dat gia
tri OD bang 0,5 tai budc song 600 nm, twong ng
v6i mat d6 vi khuan 10° CFU/mL (Biesta-Peters et
al., 2010).

2.3. Phwong phap thi nghiém

2.3.1. B6 tri thi nghiém

— Thi nghiém 1: Danh gia kha nang phén huy
vat chat hitu co cﬁa‘BaciIIus sp. CM3.1 ¢ cac mat do
khac nhau trong dicu Kién in vitro

Thi nghiém gom 6 nghiém thirc dugc b tri trong
chai Duran 250 mL chira 200 mL nudc thai ao nu6i
tom thé chan tring. Cac nghiém thac thi nghiém
duoc bd sung 1% huyén phu té bao Bacillus CM3.1
vio binh Duran dé dat mat do vi khuan lan lugt 1a
107, 103, 10, 10°, 108 CFU/mL trong khi & nghiém
thire ddi chimg thém 1% nuéc mudi sinh 1y 0,9%.
MGi nghiém thire duge b tri 13p lai 3 lan. Cac chi
tiéu theo ddi bao gom nhiét do, pH, tong dam amén
(TAN), vat chat hiru co lo ing (OSS), tong vat chat
lo liing (TSS), nhu cau oxy héa hoc (COD) dugce xac
dinh ¢ thoi diém 0 gio (trude khi bd sung vi khuan)
va sau 48 gio bo sung vi khuan.

— Thi nghiém 2: Anh huong cua Bacillus 1én
chat luong nudc va ting truong cua tom thé chan
trang nudi trong bé

Bo tri thi nghiém: Tom thé (khdi lugng trung
binh 0,5+0,05 g) dugc chon dé b tri vao bé (500 L)
v6i mat do nuéi 1a 100 con/bé. Thé tich nude trong
bé nudi duy tri & mic 400 L va mdi bé duoc che
bang ludi lan dé tranh tom that thoat trong qua trinh
thi nghiém. Thi nghiém duoc thiét ké gdm 4 nghiém
thiec voi 3 1an 1ap lai gdm nghiém thie d6i ching
(khong bd sung vi khuan) va 3 nghiém thirc b sung
huyén phu té bao Bacillus CM3.1 tryc tiép vao nudc
dé dat mat do lan luot 1a 102 10° va 10* CFU/mL
nuée nudi. B sung vi khuin véi chu ky 1a 7
ngay/lan.

Chiim séc¢ quan ly: Tom dugc cho in 3 1an mdi
ngay bang thirc dn vién cong nghiép (40% dam) véi
khau phan an 14 3 - 4% khéi luong than; lwong thirc
an dugc theo doi va diéu chinh mdi ngay dé phu hop
Vi nhu cau caa tom. Bé duoc suc khi nhim duy tri
6n dinh ham lugng oxy hoa tan (DO) >4 mg/L. Hoat
dong cua tom duoc theo dodi thuong xuyén. Trong
qué trinh nudi khong thay nuéc ma chi cap thém
nude dé bu lai luong nude do hut can bé ra (5 ngay
hut can day bé 1 lan).
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Thu thap sé liéu: cac thong s6 nhiét do, pH, do
mén, DO dugc theo doi moi ngay (8:00 va 16:00).
Mau nudce dugce thu dinh ky 7 ngay/lan dé phan tich
ham lugng BODs, COD, TAN, N-NOz, TSS, d6
kiém va cdc chi tiéu vi sinh la tong Vibrio spp. va
Bacillus spp. Sau 60 ngay nu6i, tom duoc thu dé xac
dinh khoi lwong, danh gia tang trong (WG), toc do
tang truong tuyét doi (DWG), toc do tang truong
tuong doi (SGR), ti I¢ song (SR) va sinh khoi tom
(B) theo cong thirc sau:

- WG (9): WG = W>-W;

DWG (g/ngay) = (W2-W4)/T
SGR (%/ngay) = 100 x (LnW2-LnW1)/T
— SR (%) = (s6 tom thu /sé tdm ban dau)x 100
~— B (kg/m®) = khoi luong tom thu duoc mdi
bé/thé tich bé (0,4 m3).

Trong dé: W1 1a khéi luong dau (g); W, 1a khéi
luong luc thu (g) va T 1a s6 ngdy nuoi.

2.4. Xirly sb ligu

S4 liéu dugc thu thap va trinh bay dudi dang gia
tri trung binh va sai s6 chuan (Mean+SEM). Phan
tich ANOVA mot nhan t6 bing phan mém SPSS
phién ban 20.0 (SPSS Inc. Chicago, lllinois, USA)
dé so sanh thong ké cac gia tri trung binh giira cac
nghiém thirc & murc p<0,05 bang phép thir Tukey.

3. KET QUA VA THAO LUAN

3.1. Panh gia khi ning phan hiay vat chat

hiru co caa vi khuin Bacillus sp. CM3.1
& cac mat d9 khac nhau trong diéu kién
in vitro

Két qua cho thay nhiét do gitta cac nghiém thirc
trong thi nghiém it bién dong (27,5-28,1°C) va khac
biét khong c6 y nghia gilta cac nghiém thirc
(p>0,05). Gia tri pH & cac nghiém thic bd sung
Bacillus sp. ¢6 xu huéng giam manh tir 8,0 xudng
6,8 sau 48 gio va khac biét co y nghia so véi doi
chimg (p<0,05). Ham luong TAN sau 48 gio ¢ céc
nghiém thirc bé sung Bacillus sp. co chiéu huéng
ting cao, cao hon c6 ¥ nghia so v&i ddi ching (Hinh
1).

Dic biét nghiém thic 10° va 108 dat ham lugng
TAN cao nhat (lan Iuot 1a 6,85+ 0,21 va 6,95+0,15
mg/L), khac biét c6 y nghia (p<0,05) so véi hghiém
thirc 102 va 10® CFU/mL (5,89+0,26 va 6,21+0,16
mg/L), nhung khac biét khong cé y nghia (p>0,05)
s0 vé&i nghiém thirc 10° CFU/mL (6,4+0,19 mg/L).
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Hinh 1. Ham lwgng TAN trong nuéc thai sau 48
gio bo sung Bacillus CM3.1 & cac mét d¢ khac
nhau

Cdc ky tir khdc nhau (a,b,c) & cimg thoi diém thi khdc
biét c6 y nghia (p<0,05).

Ham lugng COD sau 48 gio co su khac biét gitra
céc nghiém thire bo sung Bacillus sp. va déi chimng
(Hinh 2). So véi truéc khi bd sung vi khuan (0 gio)
thi ham luong COD sau 48 gio & dbi chung thay ddi
khong dang ké (26,4+2,01 mg/L), trong khi cac
nghiém thirc bo sung vi khuan co xu hudng giam
manh (25,82+0,25 dén 20,22+0,47 mg/L). COD &
nghiém thirc 106 CFU/mL giam nhiéu nhit (25,7%),
khac biét c6 y nghia (p<0,05) so véi nghiém thac
10? CFU/mL (17%) va khac biét khong ¥ nghia
(p>0,05) so véi cac nghiém thic bo sung con lai
(18,8-24,6%).

Twong ty, ham lugng TSS va OSS giam dang ké
sau 48 gio bo sung Bacillus sp.. Ham lugng TSS va
0SS & dbi chang (lan luot 1a 113+4 va 17,7+0,6
mg/L) cao hon so véi cac nghiém thic bd sung vi
khuan (lan luot 1a 88,2+2,5 va 15+0,2 mg/L). Néu
tinh theo phan tram, ham luong TSS & cac nghiém
thiec bd sung Bacillus sp., giam tir 23,4-28,5% va
ham lugng OSS giam tur 14,9-18,7%, cao hon c6 y
nghia (p<0,05) so véi nghiém thirc d6i ching. Tuy
nhién, giita cac nghiém thirc b6 sung vi khuan khac
biét khong co ¥ nghia (p>0,05). Két qua nay phu hop
V6i nghién citu cia Ngan (2012), tac gia cho thay
ham lugng COD, TSS va OSS giam c6 y nghia
thdng ké khi bd sung vi khuan Bacillus sp. & mat do
10° CFU/mL so véi dbi ching. Nguyén nhan 1a do
nhém vi khuan Bacillus sp. tham gia vao qua trinh
amon héa giup chuyén héa cac dang dam hitu co nay
thanh dang v6 co 1am giam 6 nhiém hitu co trong
moi trudng nude va bun day (Hlordzi et al., 2020).
Ngoai kha nang phan hiy hitu co vira néu, Bacillus
dugc chimg minh 12 nhém vi khuén di dudng c6 kha
nang khir mot s6 dang dam trong diéu kién yém khi.
Theo Hui et al., (2019) va Ma & He (2020) thi
Bacillus amyloliquefaciens ching DT chuyén hoa
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cac thanh phan hitu co thanh NH,*, trong khi
Bacillus subtilis M7-1 ¢6 kha nang xir 1y N-NOy
trong méi truong. Trong nghién ciu hién tai, pH ¢
cac nghiém thirc bo sung Bacillus sp. CM3.1 giam
dang ké sau 48 gio thi nghiém, nguyén nhén c6 thé
1a do vi khuén da hép thy tryc tiép NH3 dan dén su
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khac biét vé nong do ion H* trong nuéc. Bacillus
spp. ¢6 kha ning sir dung da dang cac ngudn dam
khac nhau nhu NH3z va NH4* cho qua trinh di hoa
protein (Donohue & Bernlohr, 1981 duoc trich dan
boi Zink et al., 2011).
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Hinh 2. Ham lrgng COD, TSS va OSS trong nwéc thai sau 48 gio bd sung Bacillus CM3.1 ¢ cac mat
do khac nhau

Cdc ky tw (a,b,c) khdc nhau trén ciing thoi diém thi khdc biét c6 ¥ nghia (p<0,05).

Nhin chung, viéc b6 sung Bacillus sp. CM3.1
gitp cai thién chét lugng nudc thai tir ao nudi tom
nhung sy khac biét khong dang ké gitra cac ndng do
bé sung. Theo két qua nay thi thi nghiém tiép theo
duoc thyc hién véi ba ndng do bd sung thap (102,
10% va 10* CFU/mL).

3.2. Panh gia anh hwéng cia Bacillus sp.
CM3.1 Ién chit lwong nwéc va ting
truéng clia tém thé chan tring

3.2.1. Bién déng ciia cdc chi tiéu chdt lrong

nuoc

Nhiét dé, pH va oxy hoa tan (DO)

Nhiét d6 ¢ cac nghiém thirc chénh 1éch khong
dang ké, trung binh tir 28,7 — 28,9°C va dao dong
gitra ngay va dém khong qua 1°C. pH & cac nghiém
thirc dao dong trung binh tir 7,87 dén 7,91 va khong
qua 0,5 don vi trong ngay. Ham luong DO duy tri
6n dinh I6n hon 4 mg/L, trung binh tir 4,71 dén 4,84

mg/L. Nhin ‘chupg, cac thong sb nhiét do, pH, ham
lugng DO déu nam trong ngudng thich hgp cho tom
va khac biét khong c6 y nghia gilra cac nghiém thurc
(p>0,05).

P¢ kiém va tong chdt ran lo lig (TSS)

Do kiém ghi nhan & cac nghiém thic co xu
huéng giam nhiéu trong thi nghiém (Hinh 3A).
Trong 35 ngay dau, d6 kiém c6 xu huéng giam nhe
& cac nghiém thuc (135 - 114 mgCaCOs/mL), sau
d6 c6 xu hudng tang vao ngay 42 (117-122
mgCaCOs/L). Cudi thi nghiém thi d6 kiém co6 xu
huong giam va dat gia tri trung binh 102+2
mgCaCOs/L vao ngay 56. Két qua phan tich théng
ké cho thdy gitra cac nghiém thirc khac biét khong
¢6 y nghia (p>0,05) va trong ngudng khuyén céo
phu hop cho sy sinh truéng cia tom nudi. Theo
Ebeling et al. (2006), d6 kiém trong khoang 100-150
mg/L dugc xem la thich hop ddi véi cac hé thong
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nudi khong thay nude, dong thoi cling la ngudng ly 192,243,5 mg/L va khac biét khong c6 y nghia
tuong cho qua trinh nitrate hoa dién ra. (p>0,05) gitra cac nghiém thirc. Két qua nay nguoc

hudng tang theo thoi gian thi nghiém (Hinh 3B).
Trong 21 ngay dau, TSS ting cao ¢ cac nghiém thirc
va dat gia tri 135,5+3,5 mg/L va duy tri tuong dbi
on dinh trong khoang 119-143 mg/L dén ngay 28
trugc khi TSS c6 xu hudng ting manh vé cubi giai
doan nudi. Sau 56 ngay nudi thi TSS trung binh la

lai v6i thi nghiém danh gia kha nang phan huay vat
chat hiru co bai ching khuan Bacillus CM3.1 trong
in vitro, nguyén nhan c6 thé do trong bé nui tom c6
suc khi va hoat dong bat mdi cua tom lam tang vat
chat lo ling ciing nhu thirc an thira, phan tom,...
Tuy nhién ham lugng TSS van nam trong ngudng 1y
tuong (100-300 mg/L) ddi véi cac hé thdng nudi tom
thé Litopenaeus vannamei (Gaona et al, 2017).

Nguoc lai, tong chat ran lo limg (TSS) ¢6 xu
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Hinh 3. Bién dong d kiém (A) va TSS (B) trong 56 ngay nudi
Cdc ky ti khdc nhau (a, b) trén ciing thoi diém thi khdc biét c6 y nghia (p<0,05).

Téng dam amon (TAN) va Nitrite (NO7") véi ddi chang (lan luot 1a 1,72240,105 mg/L va
. ) ) ) 1,470+0,067 mg/L). Tuy nhién, ngay 35 thi gifra cac
Ham luong TAN c6 xu hudng tang cao trong nghiém thirc khac biét khong co ¥ nghia (p>0,05),

nhiing ngay dau thi nghiém. TAN (ngay 14) ¢ cdc dao dong trung binh 0,757-0,879 mg/L va tiép tuc
nghiém thirc bo sung vi khuan (2,53+0,06 mg/L) cao giam nhanh dén ngay 56. Trong do6, nghiém thirc déi
hon ¢6 y nghia (p<0,05) so v6i nghiém thuc doi chimg dat gia tri cao nhat (0,502+0,047 mg/L) va
chimg (2,009+0,098 mg/L). Sau d6 TAN giam cac nghiém thirc bé sung Bacillus CM3.1 dat gia tri
nhieu ¢ hau het cac nghiém thie vao cudi thi  thip nhat (0,332+0,003 mg/L). Nhin chung, sy khéc
nghiém. Vao ngay 21 va 28, TAN ¢ cac nghiém thuc biét khong co y nghia giita cac mat do vi khuan b
bo sung vi khuan (lan luot 1a 1,168+0,065 mg/L va sung (p>0,05).

1,112+0,062 mg/L), thap hon c6 y nghia (p<0,05) so

g/L)
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Hinh 4. Bién dong ham lwgng TAN (A) va NO; (B) trong 56 ngay nudi
Cdc ky tw khdc nhau (a, b) trén cing thoi diém thi khdc biét ¢é ¥ nghia (p<0,05).
Ham lugng NO;™ ¢6 xu hudng tich luy trong qua binh 9,748+0,234 mg/L, dac biét 1a nghiém thac b

trinh thi nghi¢ém (Hinh 4B). NO, ting manh trong sung vi khuan véi mat do 10° va 10* CFU/mL cao
28 ngay dau thi nghiém & cac nghiém thure, dat trung hon c6 y nghia (p<0,05) so vd&i ddi chiang
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(7,94740,523 mg/L). Tuy nhién, NOy" & cac nghiém dé dat mat d6 10° CFU/mL nuée wong gitp giam
thac bd sung vi khuin giam nhe dén ngay 42 dang ké ham Iuong NH3 va NO, trong nudc S0 Vi
(8,467+0,631 mg/L), trong khi d6 ¢ d6i chimg c6 xu dbi chuing.

hudng tang cao (10,924+0,515 mg/L) va khac biét

c6 y nghia (p<0,05) so v6i cac nghiém thic bd sung Tiéu hao oxy sinh hoc (BODs) va tiéu hao oxy

vi khuan. Vao cudi giai doan thi nghiém, NO,” giam héa hoc (COD)

dang ké & cac nghiém thic, dat gia tri trung binh Tiéu hao oxy sinh hoc (BODs) c¢6 xu hudng tich
1,929+0,093 mg/L vao ngay 56 va khac biét khong luy trong suét thoi gian thi nghiém (Hinh 5A). O giai
c6 y nghia (p>0,05) gitra cac nghiém thuc. doan dau cua thi nghiém, ham lwong BODs ¢6 xu

hudng ting nhanh dén ngay 35 (17,73+1,04 mg/L)
va duy tri twong dbi 6n dinh (15,38-21,79 mg/L) &
giai doan cudi thi nghiém. Nhin chung, ham luong
BODs & nghiém thire ddi chimg vao cudi thi nghiém
cao hon so véi cac nghiém thirc bd sung vi khuan,
nhung khac biét khong c6 y nghia théng ké
(p>0,05). Tuong tu, tiéu hao oxy hda hoc (COD)
cling c6 xu hudng tich lily sau 56 ngay thi nghiém
(Hinh 5B). Ham luong COD ting dang ké trong giai
doan dau thi nghiém (36,1£2,25 mg/L) vio ngay 28
truée khi co xu huéng giam nhe dén ngay thir 42
(27,33+1,13 mg/L) va tang tré lai vao ngay 56
(35,3+1,66 mg/L). Nhin chung, COD & cac nghiém
thirc b6 sung Bacillus CM3.1 Tudn thip hon so véi
nghiém thtrc ddi ching, nhung su khac biét khong
¢6 ¥ nghia gitta cac mic do bd sung khac nhau
(p>0,05).

Ham luong TAN va NO;" tang theo qua trinh thi
nghiém, dac biét 1a TAN & cac nghiém thuc ting
nhanh trong 14 ngay dau, c6 thé 1a do qua trinh
khoang hoa cac vat chat hiru co dién ra nhanh hon &
cac nghiém thic bd sung Bacillus, ddn dén hinh
thanh NH4*/NHj3 trong nudc. Nhung sau do giam
manh 1a do sy hién dién ciia nhom vi khuan chuyén
héa dam ammonia (ammonia oxidizing bacteria,
AOB) da oxi hoa ammonia thanh NO,™ dan dén ham
lwong NO, ting cao dén ngay nudi 28 trusc khi
giam nhanh vao cudi giai doan thi nghiém do hoat
dong chuyén hoa nitrite thanh nitrate dién ra boi
nhém vi khuén nitrate hoa (nitrite oxidizing
bacteria, NOB). Trong nghién ctru ctia Nimrat et al.
(2012), b sung loi khuan Bacillus tir cac san phdm
thwong mai vao nudc wong nudi tom thé chan tring
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Hinh 5. Bién dong ham lwgng BODs (A) va COD (B) trong 56 ngay nudi
Cic ky ti khdc nhau (a, b) trén cing thoi diém thi khdc biét cé ¥ nghia (p<0,05).

BODs duoct st dung nhu mét thong sé dénh gia COD ¢ cac nghiém thirc bo sung vi khuan thap hon
mirc do 6 nhiém chét hitru co trong nuéc (Rajan, khong dang ké S0 Vi nghiém thirc d6i ching, nhung
2015). Ham lugng BODs trong nuéc nhé hon 4 van vuot ngudng khuyen c4o (< 20 mg/L) dbi Vi
mg/L biéu thi nue sach, trong khi gid tri BOD Ign ~ cc hé thong nudi trong thay san (Rath, 2011).
hon 10 mg/L cho thiy mic do mic do 6 nhidm cao  170Ng Mot bao cdo tong hop cua Hlordzi et al.
do su hién dién ctia cac vat chét hitu co phan hiy (2Q20) thi viéc bo Surlg ‘BaCIIIUS spp. g~11'1p cai thién
trong nuéc cao (McNeely et al., 1979). Theo Boyd ~ Cchat lugng trong nudi trong thuy san dan dén BODs
(1998), a0 nuéi thity san dién hinh cé gia tri BODs V& COD thap hon so v6i nghigm thirc doi ching.
5-20 mg/L. Bén canh, COD ciing duoc st dung dé biéu nay dugc _cho la nhu cau DO dé phan huy
danh gia muc do dinh dudng cua nudc ao (Boyd, lugng vét chat giam do kha nang sir dung thue dn
1998). Nong d6 COD ciia nuéc ao cé thé bién dong Cua tom tot hon va pé thé do q}lé trinh khoang hoa
tir 10-20 mg/L, thong thuong thi dao dong 40-80 cac vat chat hfru boi nhoém Ba_cnlus?spp. 6 muc DO
mg/L. Ham lugng BODs va COD ¢6 xu huéng tich ~ thap hon. Viéc bo sung loi khuan Bacillus sp.
liy trong sudt giai doan thi nghiém. Ham luong CM3.1 vao méi truong nudc cho thay su khac biét
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vé mat do vi khuan trong méi truong nude, dic biét
1a mat @6 khuan Bacillus spp. va mat do Vibrio spp..
Céc tac dong kiém soat quan thé vi khuan c6 lgi va
giam mat do vi khuan c6 hai cia chang Bacillus sp.
trong ao nudi thity san da dugc dé cap trong béo céo
cua Soltani et al. (2019). Theo d6, nhom tac gia cho
rang cac chung Bacillus spp. sinh cac hop chat c6
tinh khang khuan (bao gom peptide, lipopeptide
antibiotics, bacteriocins), thay d6i pH méi trudng
bang cach tiét ra cac hop chit acid hiru co, canh
tranh dinh dudng va d6i khang.
5,0 7
4,5 1

mPéi chirng

>
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3.2.2. Bién dgng mat d@é vi khudan Bacillus va
Vibrio trong nudéc

Sau 56 ngay nudi, mat d6 khuan Bacillus spp. &
cac nghiém thiac bd sung vi khuan Bacillus sp.
CM3.1 cao hon ¢6 y nghia thong ké (p<0,05) so véi
nghiém thic dbi chimg (3,105+0,131 Log
CFU/mL). Tuy nhién khong tim thay su khéc biét co
y nghia thong ké (p>0,05) giita nghiém thirc b sung
Bacillus ¢ nong do 10% va 10* CFU/mL (Hinh 6).

0102 CFU/mL
l 104 CFU/mL

ab b b a ab

- | | |
56

Ngay
Hinh 6. Bién dong mat do Bacillus spp. ¢ cac nghiém thirc trong 56 ngay nudi

Cic ky tw khdc nhau (a, b, ¢) trén cimg thoi diém thi khdc biét ¢é y nghia (p<0,05).

Mat do téng Vibrio spp. trong nuéc ¢ nghiém
thirc dbi chung luén cao hon ¢ ¥ nghia (p<0,05) so
V6i cac nghiém thirc bo sung Bacillus sp. CM3.1
trong suét thoi gian thi nghiém (Hinh 7). Két qua
nay giup xac dinh Bacillus sp. CM3.1 c¢6 kha niang
khang Vibrio trong didu kién bé nuéi. Trude day
trong nghién ciru cua Ngan va ctv. (2021) da xac
dinh dugc Bacillus sp. CM3.1 ¢6 kha nang khang V.
parahaemolyticus trong diéu kién in vitro véi vong
khang khuan 1a 13,05 mm béang phuong phap cay
vét. Do vi khuan Vibrio 1 nhém vi khuan di dudng
phat trién tét trong méi truedong giau hitu co va wa do

5,0 - mbéi chirng
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Hinh 7. Bién dgng mat d9 Vibrio spp. trong thi nghiém

min cao nén ching c6 ¢6 xu hudng ting nhanh vé
mat do & tit ca cac nghiém thirc. Mat do Vibrio spp.
vao ngdy 56 & nghiém thie ddi ching cao nhat
(4,043£0,117 Log CFU/mL), va sai khac c6 y nghia
s0 véi nghiém thirc bo sung Bacillus sp. CM3.1 Vi
nong do 10* CFU/mL (c6 mat d6 Vibrio spp. thap
nhét 3,646+0,097 Log CFU/mL). Nghiém thirc 102
va 10® CFU/mL dat mat do Vibrio spp. lan luot
3,745+0,069 va 3,812+0,064 Log CFU/mL va khac
biét khong c6 ¥ nghia (p>0,05) so voi cac nghiém
thire con lai (Hinh 7).

0102 CFU/mL

m10* CFU/mL 4
abb

aba

Cdc ky tir khdc nhau trén cimg thoi diém thi khdc biét ¢6 y nghia (p<0,05).
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Do vay bé sung vi khuan Bacillus sp. CM3.1 vao
mdi trudong nudc dan dén sy khac biét vé mat do vi
khuan Vibrio spp.. Diéu nay di duoc chang minh
trong nhiéu bdo co ctia cac nha khoa hoc, Soltani et
al. (2019) bao céo vé cac tac dong diéu chinh quan
thé vi khuan co loi va kiém soat mat do vi khuan co
hai cua chung Bacillus trong ao nuéi thiy san.
Nhom tac gia nay ciing cho rang cac ching Bacillus
spp. sinh cac hop chit c6 tinh khang khuan (bao gom
peptide, lipopeptide antibiotics, bacteriocins...),
thay d6i pH moi truong bang cach tiét ra cac hop
chat acid hitu co, canh tranh dinh dudng va ddi
khang vai vi khuén gdy bénh.

3.2.3. Tang trudng va ti |é song cua tom thé

chan trang

Sau 60 ngay nudi, cac thong sé tang truéng cua
tom nhu khdi lugng, tang trong (WG) va toc do ting
truong tuyét dbi vé khoi lugng (DWG) khac biét
khong co ¥ nghia thong ké (p>0,05) (Bang 1). Téc
do tang truong twong dbi vé khdi lugng (SGR) cao
nhit & nghiém thec 10° CFU/mL va thdp nhéat &
nghiém thirc di chimg nhung khéc biét khong ¢ ¥
nghia théng ké. Ti 18 séng cua tom duoc cai thién o
cac nghiém thirc bd sung Bacillus sp. CM3.1, trong
d6 cao nhit & nghiém thirc 103 va 10*CFU/mL, khac
biét co ¥ nghia (p<0,05) so véi ddi chung. Két qua
thdng ké & nghiém thire dbi chang co ti 16 sbng thap
nhét, nhung khac biét khong c6 y nghia (p>0,05) so
v6i nghiém thire 102 CFU/mL. Tuong tu, sinh khéi
tom nuoi ¢ cac nghiém thirc bo sung khuan cao hon
¢6 y nghia (p<0,05) so véi nghiém thirc ddi ching.

Két qua nghién ciru cua Liu et al. (2010) cho
thiy bé sung Bacillus subtilis E20 ¢ ndng d6 108 va

Tdp 58, S 4B (2022): 175-184

10° CFU/mL giam dang ké mat do Vibrio trong
nude ao wong 4u tring tom L. vannamei. Trong danh
gia cam nhiém véi Vibrio harveyi caa Nimrat et al.
(2019), cac nghiém thirc bo sung san pham Bacillus
(bao gdbm Bacillus thuringiensis, B. megaterium, B.
licheniformis, B. polymyxa va B. subtilis) vao thirc
in ¢ nong d6 108 CFU/g tron vao thirc an va 107
CFU/mL nuéc wong cho ti 1& chét cua tom lan luot
1a 43,24% va 45,05%, thip hon c¢6 y nghia so véi
nghiém thuc dbi chung (63,06%). Két qua cua
nghién ctru nay twong dong vai cac bao cio trudc
day, mat do Vibrio trong nudc nudi tom giam dang
ké khi bd sung Bacillus & ndéng do 10° va 10
CFU/mL. Tir cac tac dong tich cuc cua viéc bo sung
vi khuén 1én chat lugng nuée tom nuéi dan dén ting
truong, ti 1¢ séng va sinh khéi tom nudi tang dang
ké. Theo Chai et al. (2016), loi khuan Bacillus
PC465 gitp cai thién kha nang sir dung va chuyén
hoa thirc an trong rugt tom L. vannamei nho kha
nang sinh hoat tinh amylase, protease va lipase cao.
Trong bdo céo khic cho rang hé so chuyén hoa thuc
an, toc do ting truong tuyét dbi va nang suét nuoi
trong ao c6 sir dung hdn hop ché pham vi sinh gém
5 loai Bacillus (B. subtilis, B. licheniformis, B.
polymyxa, B. laterosporus va B. circulans) cao hon
dbi chiing (Ziaei-Nejad et al., 2006). Trong nghién
ctru cua Kim et al. (2021), viéc b sung B. subtilis,
B. albus SMG-1 hoic B. safensis SMG-2 ¢ nong d6
2,76 x 108 CFU/mL nudc nudi tom cho thay higu
Qua tich cuc 1én cac thong sd ting truéng clia tom L.
vannamei nhu tang trong (WG), hiéu qua st dung
thirc an (FE) va toc do tang truéng twong dbi vé khi
luong (SGR). Nhin chung, cac tic dong cua vi
khuan Bacillus trong nghién ciru hién tai kha tuong
ddng véi cac nghién ctru trude day.

Bang 1. Thong sb ting trwéng va ti 1é séng cia tdm sau 60 ngay nudi

Nghiém thirc (CFU/mL)

Thong 5o Péi ching 10° 10° 10°
Khbi Iugng tom ban dau (g) 0,590 0,59+0,01 0,58+0,01 0,57+0,01
Khbi Iugng tom két thuc TN (g) 6,22+0,07 6,58+0,1 6,56+0,18 6,59+0,08
WG (g) 5,64+0,07 6,00+0,1 5,99+0,18 6,02+0,08
DWG (g/day) 0,09420,001 0,100,002 0,140,003 0,100,001
SGR (%/day) 3,94+0,02° 4,03+0,05% 4,05+0,04% 4,080,032
Ti Ié séng (%) 57,7042,80>  67,00+3,20% 69,303,102 68,703,202
Sinh khéi (kg/m?) 0,90+0,06" 1,100,062 1,14+0,062 1,130,062

Cdc ky tw (a, b, €) khdc nhau trén ciing mot hang biéu thi sw khdc biét c6 y nghia (p<0,05).

4. KET LUAN VA PE XUAT

4.1. Kétluan

'Ung dung Bacillus cai thi¢n toc do phan huy vat
chat hitu co trong in vitro dan dén ham luong TAN
tang cao va giam ham luong TSS, OSS va COD
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trong nudc thai. Tuy nhién, giita cic ndng do bd
sung Bacillus CM3.1 khac biét khong dang ke.

B6 sung Bacillus véi nong do 10* CFU/ML cai
thién cac chi tiéu moéi truong (TAN, NOz, tong
Bacillus va tong Vibrio). Ham lugng BODs, COD ¢
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cac nghiém thirc b6 sung Bacillus c6 xu huéng giam
nhung khong dang ké. Tang trudng cua tom (toc do
tang truong trong d6i (SGR), ti 1é sdng va sinh khdi
t6m) duogc cai thién & nghiém thie bo sung Bacillus
CM3.1 véi nong do 10* CFU/mL.
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