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TOM TAT

Nghién czzu thyec hién nham tuyén chon va danh gid vi khuan Bacillus sp. ban dia tir a0 nudi
Artemia c6 kha ndang thity phan N, P va khang vi khuan Vibrio parahaemolyticus. Nghién
CtU tai Vinh Chdu - Séc Trang, tuyén chon duwoc 12 dong vi khuan Bacillus véi ba nhém dac
tring | trdng duc (TP), trang trong (TT), vang (V) tir bun ddy ao va mréc ao nudi Artemia
& d@é man 60 va 80%o. Két qua ddnh gia kha nang thity phan N, P va khang vi khuan cho thdy
& dé mén 60%o, Vi khuan Bacillus trang duc (B-TP) duwoc dinh danh bang phan tich gen 16S
rRNA 1a Bacillus subtilis cho hi¢u qud cao nhat. Thi nghiém xi Iy biin ddy ao duwoc bo tri,
Vi 2 d6 man 60%o va 80%a, két hop bé sung dong vi khudn Bacillus subtilis diwoc tuyén chon
Véi mdt s6 107 CFU/ml va 10° CFU/mI. Két qua cho thdy bé sung dong vi khudn Bacillus
subtilis véi mdt s6 10° CFU/mI ¢6 khuynh Auéng han ché s phét trién mdt sé cua vi khudn
Vibrio parahaemolyticus, gidm ham lirong TAN, NO2” va gia ting ham lwong NO3z™ va 1an dé
tiéu trong bun day ao nuoi Artemia.

Tir khoa: Artemia, Bacillus, chuyén héa N va P, bun déy ao, vi khuan ban dia

Trich dan: Ta Vin Phuong, Huynh Tan Duong va Nguyén Vian Hoa, 2025. Panh gia hiéu
qua cia vi khuan Bacillus ban dia chuyén héa dam, lan trong bun day ao nudi
Artemia. Tap chi Nghién ciru khoa hoc va Phat trién kinh té Truong Pai hoc Tay
bo. 22: 83-95.

“TS. Ta Van Phwong — Giang vién Khoa Sinh hoc iing dung, Truong Pai hoc Tay Pé
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1. GIOI THIEU

Artemia 13 ngudn thtc an khong thé
thiéu trong nganh nudi trong thily san,
dic biét & khau san xuat giéng. Tuy
nhién, qua trinh nudi Artemia thuong
xuyén st dung phan bon hitu co két hop
ure va DAP dé gdy mau, tao thtc an cho
Artemia (Nguyen Van Hoa et al., 2007;
Nguyén Thi Ngoc Anh va ctv., 2014).
Phuong phap nay, ¢6 hiéu qua trong viée
thuc day tao phat trién nhung lai dan dén
su tich ty cao chat hitu co, dam, lan trong
bun ddy ao. Tinh trang nay lam suy giam
chét lugng nudc, tao dleu kién cho hién
tuong “tao hoa nudc” va anh hudng xau
dén ty 1¢ song cua Artemia, dic biét
trong giai doan phat trién (Pham Minh
Tuan va ctv., 2018). Phan ga ngudn phan
bén phd bién trong nudi Artemia gop
phan tich lily chét hitu co du thira, 1am
gia tang tong dam (TN) va tong lan (TP)
trong moi trudong nudc, tir do kich thich
su phat trién qua muc cia tio lam
(Cyanophyta), gdy 6 nhiém nghiém
trong (Vi Ngoc Ut va Ta Vin Phuong,
2008). Vi vay, viéc ap dung cac bién
phép cai tao bun ddy ao nham giam thiéu
tich Iiiy chat hiru co va cai thién chét
luong nude 13 yéu cau can thiét.

Vi khuan Bacillus, dic biét 1a cac dong
ban dia, c6 kha niang phan huy chat hiru
co, cai thién chét lugng moi truong dat,
nude va ting ty 18 song cua Artemia (Ngo
Thi Thu Thao va ctv., 2016; Pham Thi
Tuyét Ngan va Tran Suong Ngoc, 2014).
Nhom Bacillus khong chi thich nghi tot
v6i diéu kién moi truong khic nghiét,
nhu d6 man cao trong ao nudi Artemia,
ma con c6 kha ning wc ché vi khuan giy
bénh nhu Vibrio parahaemolyticus, mot
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tac nhan nguy hiém trong nudi trong thiy
san (Pham Thi Tuyét Ngan va ctv., 2021).
Tuy nhién, cac nghién ctru Urng dung vi
khuan Bacillus sp. ban dia trong nudi
cling nhu xtr Iy bun day ao nudi Artemia
van con han ché. Do do, viéc thuc hién dé
tai nham danh gia kha ning chuyén hoa
dam, lan cia bun day ao nudi Artemia
bang vi khuan Bacillus ban dia dap tng
yéu cau thuc tién trong nudi Artemia tai
dia phuong.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap thu miu nuwéc va
bun day ao Artemia

Mau nuéc: Thu mau nudc ¢ nhiéu
diém trong ao nudi Artemia tai Vinh
Chau - Séc Trang cho vao xd 20L, khuay
déu lay 1L nuéc ao nudi Artemia cho vao
binh nhya da dugc khi triing bang con va
duoc trir lanh 4°C suét qua trinh chuyén
vé phong thi nghiém.

Mau bun ddy ao: Thu 16p mit bun day
ao nudi Artemia (0 - 30 cm) & nhiéu diém
trong ao nudi Artemia tron déu, thu 10 kg
bun cho vao boc plastic da dugc khir
triing bang con va duoc trir lanh 4°C suét
qué trinh chuyén vé phong thi nghiém.

2.2. Nudi cay, phan lap va dinh danh

Mau nuéc va mau bun ddy ao duoc pha
lodng véi nudc mudi sinh 1y (0,85%),
mau dugc dun ¢ 80°C trong 15 pht,
nham tiéu diét cac vi khuan sinh dudng,
chi con lai nhitng vi khuan sinh bao tu,
mau vi khuan dugc nudi cy trén moi
treong thach (Tryptic Soy Agar - TSA)
6 nhiét @6 37°C trong 24 gio (Claus and
Berkeley, 1986).
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Hinh thai giong vi khuan Bacillus
subtilis 6 mau tring duc (nga) thuong c6
bé mat kho, khi nhuom Gram 1a vi khuan
Gram duong, hinh que hay xép thanh
chudi (Logan and DeVos, 2009). Khi test
sinh héa vi khuan Bacillus subtilis duong
tinh vgi phan ung catalase, khéng 1én
men véi duong lactose (Harwood and
Cuting, 1990).

2.3. banh gia kha nang thuy phan va
khang khuan

Cac dong vi khuan Bacillus sp. phan
lap dugc danh gia kha nang thuy phan N
va khi ning khang vi khuan V.
parahaemolyticus. Pau tién, nho 100pL
dung dich NH4CI 0,5% va dung dich vi
khuan V. parahaemolyticus voi mat sd
10° CFU/mI trai déu trén dia TSA. Tao
giéng bang dau code 8 mm vai 4 giéng
trén moi dia thach. Sau d6, cho 100puL
dung dich trong, tir huyén phi vi khuan
Bacillus (10° CFU/ml) duoc ly tam
(10.000 vong/phat trong 15 phat) vao 3
gleng xung quanh, giéng ¢ giira 1a nudc
cat. Cudi cung u ¢ 37°C trong 24 gio va
do duong kinh vong thay phan N
(Schillinger and Lucke, 1989) va vong
khang khuan (Jan Hudzicki, 2009).

Kha nang thuy phan hay khang vi
khuan Vibrio parahaemolyticus dugc thé
hién qua vong thuy phan hay vong khang
khuan xung quanh céc giéng theo
phuong phap cua Schillinger and Lucke
(1989) va Jan Hudzicki (2009) bang
thudc nhya 20 cm: (i) X=0: khong thay
phan; (ii) X>=10: thay phan manh; (iii)
5<X<10: thuy phén trung binh; (iv) X<5:
thay phan yéu.
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Vi khuan Bacillus dugc phan lap va
1am thudn trén méi trudng Trypticase Soy
Agar (TSA) va nudi tang sinh trong moi
truong Nutrient Broth (NB). Sau d6 tuyén
chon cac dong Bacillus sp. c6 vong thuy
phan N va khang vi khuan Vibrio
parahaemolyticus trén dia moi truong
TSA. Tién hanh dinh danh vi khuan duoc
tuyén chon theo phuong phéap giai trinh
tu gen cua Janda et al. (2007) va Claus et
al. (1986) theo cac budc sau: Chiét xuit
DNA, PCR khuéch dai gen 16S rRNA
gom giai doan bién tinh (95°C), gan moi
(55°C) vakéo dai (72°C) trong 30 chu ky.
San pham PCR duoc giri giai trinh tw gen
tai phong thi nghiém First BASE
Laboratories Malaysia. St dung phan
mém BLAST (NCBI) dé tham chiéu xac
dinh loai vi khuan.

2.4. Panh gia kha nang xi ly bun ao
cua dong vi khuan tuyen chon Bacillus
subtilis

Thi nghiém duoc thyc hién géom 6
nghiém thac bd tri ngau nhién, mdi
nghiém thic voi 3 lan lap lai: (1) Do
chiang 1 (bun ao nubi Artemia d6 man
60%o - PC60); (2) Péi chitng 2 (bun ao
nubi Artemia d6 man 80%. - BDC80); (3)
B6 sung vi khuan Bacillus (107 CFU/ml)
c6 ngudn gdc tir bun ao nudi Artemia do
min 60%o (S60*107); 4) B6 sung vi
khuan Bacillus (10° CFU/ml) c6 ngudn
gdc tir bun ao nudi Artemia d6 man 60%eo
(S60*10°); (5) B6 sung vi khuan Bacillus
(107 CFU/mI) c6 ngudn gdc tir bun ao
nudi Artemia do min 80%o (S80*107); (6)
B6 sung vi khuan Bacillus (10° CFU/mI)
c6 ngudn gbc tir bun ao nudi Artemia do
min 80%o (S80*10°).
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Bang 1. Phuong phap phan tich miu

Chi tiéu Nhip thu miu Phwong phap phan tich
Nhiét o, pH 2 lan/ngay trong 15 ngay ~ Nhiét ké va pH ké
Do Kiém 3 ngay/lan trong 15 ngdy ~ Chuéan d6 acid
TAN 3 ngay/lan trong 15 ngay  Indophenol blue
NO2 3 ngay/lan trong 15 ngady ~ Diazonium
NO3z 3 ngay/lan trong 15 ngay  Salycilate

Tong vi khuan
Vi khuan Vibrio
TN

TP

bau/cudi
bau/cudi

3 ngay/lan trong 15 ngay
3 ngay/lan trong 15 ngay

Dém khuan lac trén méi truong NA*

Pém khuan lac trén méi truong TCBS
Cong phé Kjeldahl (TCVN 6498-1999)
Cong pha Kjeldahl (TCVN 8940-2011)

Mau bun day ao nudi Artemia do man
60%o va 80%o dugc phoi kho trong khong
khi, nghién nho va pha lodng theo ti I¢ 1:5
cho m&i nghiém thirc va tat ca cac nghiém
thirc déu cd lap dat mot vién da bot dé suc
khi. Chi tiéu nhiét @6, pH duoc kiém tra
vao lic 7 gio sang va 14 gio chiéu bang
nhiét ké va pH ké. Bo Kiém duoc kiém
tra sau mdi 3 ngay bang phuong phéap so
mau (sir dung b6 SERA-test, Buc). Céac
chi tiéu nhu tong lwong N-ammonium
(TAN), NOz, NOs™ duoc phén tich tai
phong thi nghiém Sinh hoa, Sinh hoc -
Truong DPai hoc Tay D6. Cac chi tiéu N
tong s6 (TN), P tong sé (TP) duoc phan
tich tai Trung tdm @ng dung tién bo
Khoa hoc va Cong nghé Can Tho.

2.5. Phwong phap xir ly s6 li¢u

S6 lieu dwoc phan tich théng ké
ANOVA mot nhan té bang phan mém
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SPSS 20, phép thir DUNCAN so sanh
trung binh céac nghiém thuc.

3. KET QUA VA THAO LUAN

3.1. Tuyén chon vi khuan Bacillus tir
bun day ao nudi Artemia

Két qua tir Bang 2 cho thay kha ning
thay phan N va vong khang vi khuan
Vibrio parahaemolyticus tir 12 dong vi
khuan Bacillus spp. Vi khuan Bacillus sp.
duoc lya chon 1a vi khuan Tring Puc (D-
TDH60) tir bun day ao c6 dd man 60%o cho
vong thay phan N va vong khang khuan
Vibrio parahaemolyticus 1a tot nhat.
Dong vi khuan nay dugc dinh danh 1a loai
Bacillus subtilis duoc tiép tuc lua chon
ung dung vao thtr nghiém danh gia kha
nang xu ly bun day ao nudi Artemia.
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Bang 2. Vong thity phan N, P, khang vi khuan Vibrio parahaemolyticus

Nghiém thirc N (mm) P (mm) Vibrio (mm)
N-V60 31,7+4,04% 19,5+0,55° 34,0+13,0%
N-TT60 33,0+0,00%° 16,0+1,902 34,7+15,0%
N-TP60 39,7+0,58" 21,2+5,04°¢ 37,3+9,24%
N-V80 37,3+2,89 21,242 56 31,047,94%
N-TT80 27,7+7,512 17,840,982 25,742 522
N-TD80 26,0+1,73? 27,242 64° 28,7+4,73%
P-V60 36,7+3,06™ 23,5+1,64% 35,0+2,00%
P-TT60 36,7+4,73 25,0+3,29¢% 28,0+6,56%
P-TP60 38,0+3,46 29,8+2,68f 40,3+6,66P
P-V80 38,7+0,58" 20,8+3,66 34,0+3,61%
P-TT80 40,7+9,02¢ 28,6+1,41° 40,0+4,36%
P-TDP80 33,3+6,03%° 32,5+4,93¢ 43,7+8,74P

Ghi ch: Ky tw chiz cai theo ¢t khac nhau bieu thi si khac biét co ¥ nghia thong ké (p<0,05).
N: la nuée, P: la bun day ao (Pat); V: 1a mau vang; TT: 1a trang trong; TP: la trdng duc;

3.2. Danh gia kha nang xir ly bun day ao cia dong Bacillus subtilis

3.2.1. Bién dpng cdc yéu té thiiy Iy va thiiy héa
Nhiét do gan nhu khong c6 sy chénh  27,7+0,28°C va buoi chieu 27,8+0,26°C
léch gitra cac nghiém thuc dao dong tur chénh Iqéch nhiét d6 sang va chieu khéng
nhiét d6 buoi sang dang ke.

27,0 - 28,0°C,
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Chiéu

Hinh 1. Bién ddng nhiét sang chiéu trong sudt qua trinh thi nghiém

Nhiét d6 1a mét trong nhitng yéu t6
mdi truong anh huong truc tiép dén sinh
truong va sinh san cua Artemia. Theo
Nguyén Vin Hoa va ctv. (2007) thi nhiét
d6 qué thip (< 20°C) Artemia sinh truéng
cham hoac chét rai rac va nguoc lai khi
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nhiét d6 qua cao (> 36°C) gay ra hién
tugng chét, co khi chét hang loat, giam
kha nang sinh san va quan thé phuc hoi
rat cham. Déi v&i Artemia franciscana
dong Vinh Chau chung cé thé phat trién
t6t trong diéu kién nhiét do tir 22 - 35°C.
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Hinh 2. pH nwérc trong

Qua Hinh 2 cho thay gia tri pH giira
cac nghiém thirec dao dong tur 7,6 - 8,7;
day la khoang pH thich hop cho Artemia
sinh truong va phét trién (De Graaf,
1985). Nhu vay, pH ¢ cac nghiém thac
dao dong trong khoang phu hop cho su
phat trién cua Artemia. Trong qua trinh
chuyén héa dam dang ammonia thanh
nitrite va tiép thanh nitrate boi vi khuan
Nitrosomonas va Nitrobacter tao ra acid
nitric lam giam pH nudc (Ebeling et al.,
2006; Tchobanoglous et al., 2003). Hon
nira, trong qué trinh nitrate héa vi khuan
héa tue dudng Nitrosomonas va
Nitrobacter s dung bicarbonate lam
ngudn carbon cho qué trinh oxy héa

200

D7 | D8 I D9 ‘DIOIDII‘D12ID13‘D14‘D15‘
sudt qua trinh thi nghiém

(Ebeling et al., 2006; Furtado et al., 2011)
nén lam giam do kiém (Hinh 3). Nhu vay,
khi mat s vi khuan héa tu dudng ting
cao, qua trinh khoang hoa nhanh hon va
cling dong nghia véi pH va d6 kiém nudc
giam thap. Do kiém trong nudc dao dong
tr 89,5 - 173 (mgCaCOs/l). Ham luong
kiém giam dan tir ngay dau dén két thuc
thi nghiém, diéu nay cho thay vi khuan
trong bun day ao dang bat dau phat trién
manh. Pic biét 1a sau ngay tha 7, mat s6
vi khuan hoa ty dudng da phat trién manh
da sir dung nguon COs% va HCOs nhu
nguon carbon vo co cho qué trinh sinh
truong va phat trién.
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Hinh 3. Gia tri @ kiém trong suét qué trinh thi nghiém
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Tong N-ammonium trong nuéc kha
16n tir 3,71 - 7,11 mg/l vao ngay dau va
tang manh vao ngay thir 4 va thir 7 sau do6
c6 khuynh huéng giam dan tir ngay 11
dén ngay 15. Pang cht ¥, ¢ ngay the 15
ham lwong TAN thip nhit & nghiém thuc
cd do man 60%o co khac biét y nghia
théng k& (p < 0,05) so véi cac nghiém
thae con lai. T ngay tha 11, luong TAN

c6 xu huéng giam manh diéu nay cé thé
phan 16n TAN dia duoc vi khuén
Nitrosomonas sp. chuyén héa thanh
Nitrite. Két qua nghién cau nay, ph hop
véi nhan dinh cia Ngd Thi Thu Thao va
ctv. (2016) rang trong nudi Artemia khi
mat s6 vi khuan Bacillus ting cao kha
nang xu ly tét ham luong TAN.

Bang 3. Bién dong ham lwong TAN (mg/l)

TAN Ngay 1 Ngay 4 Ngay 7 Ngay 11 Ngay 15
PC60 4,000,592 8,26+0,71%  8,52+0,84 5,40+0.70°  3,65+0,32¢
PC80 71142110 115+141b 8544215 4,7740,33%  3,81+0,28¢
S60*107 3,71#0,522  7,99+1,342  840+1,78 4,29+1,23% 1,01+0,172
S60*10° 3,79£0,64% 837+1,87% 7,20+1,19 3,20+0,352  1,10+0,372
S80*107 6,60+0,93P 12,54¢0,59P 9,80+1,48 5,04+0,63°  2,00+0,22°
S80*10° 5,95+0,00° 11,4+0,93P 9,61+1,59 4,4941,49% 2 78+0,22°¢
ns

Ghi cha: ns khong khac biét ¢é y nghia. Ky tie chir céi theo cét khac nhau biéu th; si khac

biét (p<0,05).

Qua Bang 4 cho thdy ham lwong NOy
(Nitrite) hoa tan vao nudc ban dau khé
thap tir 0,12 - 0,36 mg/l va ting manh vao
ngay thi 11 dén ngay tha 15. O ngay thir
11 ham lwong Nitrite thap nhat & nghiém
thire 6 d6 man 60%o c6 bd sung vi khuan
Bacillus sp. va khac biét c6 ¥ nghia thong
ké (p<0,05) so vai cac nghiém thirc con
lai. Nitrite cia 2 nghiém thic nay da

chuyén hoa thanh NOs (Nitrate) nho vi
khuan Nitrobacter sp. trong qué trinh oxy
hoa Nitrite thanh Nitrate (Pham Thi
Tuyét Ngan va ctv., 2022). Viéc chuyén
hoa Nitrite thanh Nitrate & nghiém thuc
bo sung vi khuan Bacillus sp. trong diéu
Kién c6 do man cao phu hop vai nghién
cau ciaa Ngd Thi Thu Thao va ctv.
(2016).

Bang 4. Bién dong ham lwong NO2 (mg/1)

NO2 Ngay 1 Ngay 4 Ngay 7 Ngay 11 Ngay 15

bCo60 0,36+0,15° 0,40+0,31° 0,29+0,21 4,30+0.79 % 7,53+1,20%
DPC80 0,13+0,01% 0,04+0,042  0,02+0,02 6,23+1,63" 5,16+1,252
S60*107 0,21+0,04%  0,12+0,02% 0,15+0,07 2,54+1,10¢2 4,23+1,55%2
S60*10° 0,23+0,06%  0,11+0,01% 0,13+0,06 2,23+1,452 5,04+2,152
S80*107 0,16+0,03% 0,03+0,012 0,03+0,04 7,63+2,47° 6,55+2,47%
S80*10° 0,12+0,02%  0,16+0,21%° 0,27+0,38 6,21+2 44" 5,70+2,47 2

ns

Ghi cha: ns khong khac biét ¢é y nghia. Ky tir chir cdi theo cét khac nhau biéu thi si khac

biét (p<0,05).
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Két qua tir Bang 5 cho thay ham lwong
NOj3 hoa tan trong nude ban dau kha thap
tir 0,27 - 0,48mg/1 va tang manh vao ngay
the 11 dén ngay tha 15, cao nhat o
nghiém thuac S60*10° CFU/m, khac biét

c¢6 y nghia théng ké (p<0,05) so Véi cac
nghiém thire DC80 va d6 min 80%o, phan
Nitrite ciia 2 nghiém thtic nay da chuyén
hoa thanh NOs™ nhd vi khuan Nitrobacter
sp.

Bang 5. Bién dong ham lweng NOs (mg/l) trong thi nghiém

NOs" Ngay 1 Ngay 4 Ngay 7 Ngay 11 Ngay 15
PC60 0,44+0,05¢  0,44+0,05° 0,85+0,12® 5,29+1,02°  6,36+0,502°
PC80 0,2740,04%  0,23+0,06® 0,57+0,04%  3,33+0,78%  5,33+0,75%
S60*107 0,48+0,02¢  0,61+0,04¢  1,09+0,15¢ 6,17+1,06P  7,11+1,70"
S60*10° 0,4440,04¢  0,59+0,13¢  1,43+0,189  6,74+1,47°> 10,741,77°b
S80*107 0,2740,03%  0,34+0,04%® 0,49+0,06% 2,31+0,28%  4,19+1,53%
S80*10° 0,35+0,01° 0,35+0,06% 0,58+0,14%  2,41+0,63%  5,62+0,44%

Ghi cha: Ky tir chiz cai theo cgt khac nhau biéu th; s khac biér ¢6 y nghia thong ké (p<0,05).

3.2.2. Anh hwéng dén yéu to vi sinh
Mat s6 vi khuén Vibrio sp.

Két qua phan tich tir Bang 6 cho thiy
mat s vi khuan Vibrio sp. trong dung
dich buin hoa tan kha cao trén 103 CFU/ml
va ¢6 khuynh huéng ting dan vé cudi thi
nghiém. Nghiém thic bun c¢6 dd man
cang cao thi mat sb ting cang cao, dic
biét 13 do man 80%. Tuy nhién & thoi
diém ban dau tir ngay b tri thi nghiém

dén ngay 11 thi chiing c6 mat s nhu nhau
(p>0,05). Cudi thi nghiém mat s vi
khuan Vibrio ting manh trén dudi 10°
CFU/ml va c6 su khac biét gitra cac
nghiém thirc. Riéng c&c nghiém thuc co
b6 sung vi khuan thi mat s vi khuan
Vibrio bi e ché, 2 nghiém thac c6 mat sb
vi khuan Vibrio thip khac biét so voi
nghiém thizc d6i chimg 80%o 1a S60*107
CFU/ml va nghiém thac S80*107
CFU/ml.

Bang 6. Bién dong mat sé vi khuan Vibrio (Log10 CFU/ml) trong thi nghiém

Vibrio Ngay 1 Ngay 4 Ngay 7 Ngay 11 Ngay 15
PCo60 3,19+0,36 3,46+0,19 4,08+0,54 4,48+0,22 5,00+0,08 2
PC80 3,21+0,22 3,58+0,14 4,29+0,23 4,55+0,05 5,23+0,10°
S60*10° 3,15+0,07 3,51+0,13 4,05+0,57 4,48+0,11 4,89+0,182
S60*10° 3,08+0,10 3,45+0,15 3,69+0,53 4,41+0,08 4,96+0,19 2
$80*107 3,18+0,18 3,50+0,17 3,76+0,46 4,42+0,07 4,84+0,152
$80*10° 3,10+0,20 3,52+0,18 4,25+0,07 4,48+0,11 5,12+0,29 %

ns ns ns ns

Ghi chi: ns khéng khac biér cé ¥ nghia. Ky tir chir céi theo cét khac nhau biéu th; sw khéc

biét (p<0,05).
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Mat s6 vi khuin tong

Mat s6 tong vi khuan trong dung dich
bun hoa tan kha cao trén 10 CFU/ml va
c6 khuynh huéng ting dan vé cudi thi
nghiém. Tuy nhién ¢ thoi diém ban dau

s6 nhu nhau (p>0,05). T ngay 11 tro di
mat sé vi khuin tong ting trén 10°
CFU/ml va c6 su khac biét gitra cac
nghiém thirc, riéng cac nghiém thic c6 bo
sung vi khuan thi mat sé tong vi khuén
lubn & mic cao va khac biét y nghia

tir ngay bo tri thi nghiém dén ngay 7, mat 5 e .
tngaybo ghiem deh ngay ¢ thong ké so vai nghiém thic doi chang.

Bang 7. Bién dong mat s6 tong vi khuian (Log10 CFU/mI) trong thi nghiém

Tong vi khuan ~ Ngay 1 Ngay 4 Noay 7 Ngay 11 Ngay 15
PC60 7,80£0,01 8,27+0,17 9,07+0,15 10,16+0,01%° 11,090,072
PC80 7,96+0,01 8,31+0,07 9,04+0,10 10,07+0,09% 11,10+0,012
S60*107 7,9940,10 8,49+0,17 9,13+0,12 10,38+0,10¢ 11,1440,07%®
S60*10° 8,00£0,13 8,61+0,26 9,11+0,09 10,30+0,09P¢ 11,23+0,02 b
S80*107 7,89+0,20 8,55+0,29 9,07+0,17 10,32+0,09¢ 11,27+0,10°¢
S80*10° 8,23+0,77 8,68+0,27 9,04+0,16 10,33+0,10¢ 11,27+0,08 ¢
ns ns ns

Ghi chi: ns khéng khéc biér cé y nghia. Ky tir chir céi theo cét khac nhau biéu th; si khéac

biét (p<0,05).

Ham lugng N tong cua 2 mau bun day
a0 v&i dd man 60%o va 80%o lan luot 1a
3.404 va 2.146 (mg/kg). Ham luong dam
dé tiéu trong 2 mau buin véi dd man 60%o
va 80%o 12 127 va 152 (mg/kg). Qua Bang
8 cho thay viéc bd sung vi khuan Bacillus

& nghiém thac S60*10° da gitp chuyén
héa luong dam dé tiéu trong bin vao
nudc tot hon va khac biét co y nghia
thdng ké (p<0,05) so vai cac nghiém thic
dbi chung.

Bang 8. Tong dam va ham lwong dam dé tiéu trong bun, nwéc sau thi nghiém

TN N de tieu Ndititu  TNbandiy N dé tiéu bun
Bun day bun day . o b . -
NT A X trong nwéc sau xir ly day ao sau xir
ban dau ban dau (mg/l) (mg/kg) Iy (mg/kg)
(mg/kg) (mg/kg)
PC60 3.404+307 127+10,2 48,24389° 16184294 % 57,1+4,58 2
S60*107 3.404+307 1274102  40,8+7,59%®  1.281+268 2 106+9,62 °
S60*10° 3.404+307 127+10,2 70,6+10,0 ¢ 990+255 @ 92,5+5,02 b°
PC80 2.146+204 152+15,1 438+281°  2.178+963°" 118+11,7 «
S80*107 2.146+204 152+15,1 29,9+7,05%  1.388+136 2 120+3,51 «
S80*10° 2.146+204 1524151  40,6+1,26%®  1.533+207 ® 132+14,0 ¢

Ghi chu: Ky tir chiz cai theo cét khdc nhau biéu thi sw khac biét ¢é ¥ nghia thong ké (p<0,05).

Tong lan cia 2 mau bun véi do man  mau buin véi do min 60%, va 80%. 2 46,8
60%o va 80%o lan luot la 739 va 46,8 va 33,6 (mg/kg). Ket qua tr Bang 9 cho
(mg/kg). Ham luong lan deé tiéu trong 2 thay viéc bo sung vi khuan Bacillus véi
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mat s6 10° CFU/ml ¢ nghiém thac do

lan dé& tiéu trong bun vao nudc tt hon,

i khé&c biét co y nghia thong ké (p<0,05) so
man 60%. va 80%o giup chuyén hoa lugng  vaéi cac nghiém thiac con lai.

Bang 9. Tong lan va ham lwgng l1an dé tiéu trong bun, nwéc sau thi nghiém

TP P de tieu Pditieu  TPbunddy P détieu bun

Bun day Bun day . - . .

NT A A trong nwé6c sau xirly  day ao sau xir
ban dau ban dau (ma/) (mg/kg) 1y (mglkg)

(mg/kg) (mg/kg)
PC60 7391759 468364  673:042°  510£533  18.0:L43°
S60%107  739+759  46.8+364  748+094% 5544771  17.9+41.63°
S60%10°  739+759  46.8+364  905:0465 5524573  18.8+1.01°
PC80  784+721  336:314  703:0.60°  511#472  22.9+2.28D
S80*107 7843721 336314  058+120° 5124557  218+060°
S80*10° 7841721 3362314  087+155° 5414562  241+255°
ns

Ghi cha: ns khdng khac biér c6 y nghia . Ky tw chit cai theo cét khac nhau biéu thj s khac

biét (p<0,05).

Qua két qua phan tich Pam va Lan cho
thay viéc bo sung vi khuan Bacillus mat
s6 10° CFU/ml gitp chuyén hoa dam lan
tir bun day ao Artemia vao nudéc rat tét,
khéc biét co y nghia thong ké (p<0,05) so
véi cac nghiém thac d6i chang. Tuy
nhién bd sung vi khuan Bacillus mat s6
10° CFU/ml & do man 60%o hay do man
80%o khong cd su khac biét c6 y nghia
(p>0,05). Tur két qua trén cho thay viéc
chuyén héa dam lan rat tt caa vi khuan
Bacillus gop phan khoang hoéa moi
truong nudc tao diéu kién thuan loi dé tao
phat trién.

4. KET LUAN

Nghién ctru di tuyén chon dugc 12
dong vi khuan Bacillus spp. véi ba nhom
dic trung 1a tring duc, tring trong, vang
tur bun day ao va nude ao nudi Artemia ¢
d6 man 60 va 80%o. Két qua xac dinh
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Bacillus subtilis voi d0 man 60%o c6 kha
nang cao nhat trong thily phan N, P va c6
khuynh huéng khang vi khuan Vibrio
parahaemolyticus

B6 sung dong vi khuan Bacillus
subtilis tuyén chon voi mat s6 10°
CFU/ml vao bun day ao nudi Artemia &
dd man 60%o va 80%o gitip giam ham
lugng TAN, NO2™ va gia ting ham lugng
NOs" va lan dé tiéu dong thoi c6 kha nang
han ché su phat trién cua vi khuén Vibrio
parahaemolyticus trong bun day ao nu6i
Artemia.

Nghién ctru nay cung cap so liéu co
ban cho cac nghién ctru tiép theo trong
thyce té ao nudi Artemia nham glup phat
trién tiém ning tmg dung cta vi khuan
Bacillus subtilis ban dia trong xur 1y bun
day ao nuoi Artemia tai Vinh Chau - Soc
Trang.
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EVALUATING THE EFFECTS OF INDIGENOUS BACILLUS IN
NITROGEN AND PHOSPHORUS TRANSFORMATION IN
SEDIMENT OF ARTEMIA POND

Ta Van Phuong'®, Huynh Tan Duong' and Nguyen Van Hoa?
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ABSTRACT

The research aimed to select indigenous Bacillus sp. from Artemia farming ponds with high
ability to hydrolyze nitrogen, phosphorus and exhibit antibacterial activity against Vibrio
parahaemolyticus. A total 12 of Bacillus strains were successfully isolated with three
different groups of cloudy white (CW), clear white (CW), and yellow (Y) from Artemia
farming ponds’ sediment in salinities of 60%o and 80%o. The most nominant strain was
identified as Bacillus subtilis showed high effectiveness on nitrogen and phosphorus
hydrolysis, and antibacterial activity against Vibrio parahaemolyticus. Nitrogen and
phosphorus transformation of this selected bacterial strain was tested with two different
salinity levels 60%o and 80%o. The results showed that amendment of isolated Bacillus subtilis
strain at a density of 10° CFU/ml has tended to restrict the density of Vibrio
parahaemolyticus, reduced levels of Total Ammonium Nitrogen (TAN) and NO2, and
increased the available of NOs™ and phosphorous in the soil.

Keywords: Artemia sediment pond, Bacillus, indigenous bacteria, N and P hydrolysis
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