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TOM TAT

Nghién cizu dioc thuc hién nham tuyén chon cac chuing vi khuan Bacillus tir hat Biofloc ¢6
kha nang thiy phan tinh bét, N va khd ndng khdng vi khudan Vibrio parahaemolyticus cdi
thién hiéu qua cua hé thong nudi tém thé chan trang. Thi nghiém dwoc thuc hién tai trai thuc
nghiém Khoa Sinh hoc Ung dung - Truwong Pai hoc Tay D6, sir dung Véi ndm nguon
carbohydrate khac nhau: Theze dn (Déi chirng), Bét gao, Bét mi, Rong va Ri dwong. Két qua
xdc dinh dwoc dong vi khuan Bacillus mau trang duc tir hat Biofloc véi nguon carbohydrate
la Bét gao va duwoc dinh danh 12 vi khudn Bacillus subtilis. Dong Bacillus subtilis nay dirgc
1#ng dung thez nghiém trong nudi tdm thé chan trang trong bé ¢ cac mdt dg vi khuan khac
nhau: Péi chirg (khdng bé sung vi khudn), va cac nghiém thic bé sung 10° CFU/mI; 107
CFU/ml va 10° CFU/ml. Thi nghiém trong 60 ngay, thizc hién trong bé composite 500 lit véi
mdt dé nudi 150 con/m? va tdm giong ¢6 kich thuée ban dau 0,45+0,09 g/con. Két qua cho
thdy bé sung mdt do Vi khudn 10° CFUImI giiip tém tang ty 1é song, chiéu dai, trong hrong,
sinh khai, va c6 hé sé chuyen doi thire an (FCR) hiéu qud nhat, khac biét (p<0,05) so véi cac
nghiém thizc con lai. Két qua nghién cuu co trién vong tot va la co sé cho viéc thir nghiém
vao thyc té ao nudi tém thé chan trang tham canh.

Tirkhoa: Bacillus, Biofloc, tom thé chan trang, Vibrio parahaemolyticus, vong khang khuan,
vong thuy phan.

Trich dan: Ta Vin Phuong, Pham Thi M§ Xuén, Cao Chi Cuong va Chau Manh Thuong,
2025. Hiéu qua cua vi khuan Bacillus phan 1ap tir hat Biofloc trong cai thién sinh
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hoc va Phét trién kinh té Truong Dai hoc Tay Do. 22: 67-82.
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1. GIOI THIEU

DPdng bang Séng Ctru Long (PBSCL)
1a khu vuc c6 diéu kién ty nhién thuan loi
dé phat trién nganh nubi trong thuy san,
nganh déng vai trd quan trong trong nén
kinh t& Viét Nam. Nghé nudi tom nuée
lo, dic biét 1a tom thé chan tring
(Litopenaeus vannamei), da tro thanh
nganh kinh té miii nhon nhd vao gid tri
kinh té cao, tdc d6 ting truong nhanh va
kha ning thich nghi tét v6i diéu kién nudi
tham canh. Theo Cuc Thuy san (2023),
dién tich nuo6i tom thé chan tréng tai
DBSCL dat khoang 93.804 ha voi san
luong 1én t6i 628.203 tan vao nam 2022.
Tuy nhi€n, m6 hinh thadm canh v61 mat d6
nudi cao di din dén nhiéu van dé méi
truong nghiém trong, dac biét l1a tich Iy
dam vo6 co nhu NHs, NOz™ va luong thire
an du thira, tao diéu kién cho cac loai vi
khudn gay bénh phat trién, anh huong bat
loi dén sinh truéng ciia tom.

Trudc bdi canh d6, cong nghé Biofloc
phat trién nhu mot giai phap bén viing dé
cai thién chét lugng nudc, giam thiéu khi
doc va kiém soat vi sinh vat giy bénh.
Biofloc 1a tap hop cua vi sinh vat, bao
gém vi khuén, tao don bao, cac chat hitu
co lo lung trong nude, chiing c6 kha nang
chuyén héa chat thai hitu co thanh ngudn
thirc an bo sung cho tom, gitp giam hé sb
chuyén dbi thic an (FCR) va cai thién
hié¢u qua nuoi (Avnimelech, 1999;
Emerenciano et al., 2011). Dac biét, hat
Biofloc 14 noi 1y twdng cho su phat trién
ctia cac vi khuan c6 1o, trong d6 vi khudn
thuc gidng Bacillus dong vai trd quan
trong.Vi khuan Bacillus c¢6 kha ning
chuyén héa cac chat hop chat N doc hai
nhu NHs va NO: thanh cac hop chat
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khong doc, dong thoi trc ché su phat trién
ciia cac vi khuin gdy bénh nhu Vibrio
parahaemolyticus. Dy la tac nhan gay
nhiéu bénh nguy hiém trén t6m, bao gom
bénh hoai tor gan tuy. Theo Moriarty
(1998), viéc bd sung Bacillus khong chi
kiém soat mat d6 vi khuan Vibrio spp. ma
con cai thién ty 18 séng va stc khoe cia
tom. Cac co ché khang khuan cua
Bacillus bao gdm canh tranh dinh dudng,
san xuit enzyme ngoai bao va tiét cic
chat khang khuan tu nhién (Nguyén Thi
Bich Pao va ctv., 2015).

Vé6i vai trd quan trong ctia vi khuan
Bacillus trong hé thong Biofloc, nghién
ctru duoc thuc hién nham phan lap va
tuyén chon cac dong Bacillus tir hat
Biofloc tao ra bang nhidu ngudn
carbohydrate khac nhau. Ung dung cac
dong Bacillus dugc tuyén chon c6 thé 1a
giai phap hiéu qua gop phan kiém soat
chat luong nuéc, uc ché mam bénh va
nang cao nang suat tom trong nuodi tom
thé chan trang tai PBSCL.

2. PHUONG PHAP NGHIEN CUU

2.1. Tao hat Biofloc tir cac nguodn
Carbohydrate khac nhau

Qué trinh tao hat Biofloc duoc tién
hanh trong hé thong bé nhya dung tich
60 lit (chira nude 50 lit), dudi cac diéu
kién kiém soat nhdm thic ddy su hinh
thanh va phat trién cua Biofloc. Nim
nguon carbohydrate khac nhau (Bang 1):
(i) Thic an (P6i chimg); (ii) Bot gao;
(iii) Bot mi; (iv) Rong bién va (v) Ri
duong duoc st dung lam ngudn carbon
d¢ kich thich sy hinh thanh Biofloc
(Avnimelech, 2006). Mdi nghiém thuc
duoc lip lai ba lan.
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Bang 1. B tri thi nghiém tao hat Biofloc
Nghiém thirc C:N V (Lit)
Doi ching 7,68:1 60
Bot gao 15:1 60
Ri dwong 15:1 60
Bot mi 15:1 60
Rong mén 15:1 60

Thi nghiém tao hat Biofloc

Heé théng bé nuoi duoc suc khi lién tuc
dé duy tri hat Biofloc lo ling, tao diéu
kién toi wu cho su phat trién cua céc vi
sinh vat trong Biofloc (Hinh 1). Cac hat

Biofloc sau khi hinh thanh dugc thu thap,
say khd ¢ nhiét do tir 60 - 80°C trong
vong 24 gio nham giir nguyén luong Vi
khuan c6 loi theo nghién cau vé bao quan
vi sinh vat (Emerenciano et al., 2011).

Hinh 1. Hat Biofloc tir cAc ngudn carbon khi dwgc phoi khé

2.2. Phan lap, tuyén chon vi khuén
Bacillus tir cac ngu(“)n carbon khac nhau

Viéc phan lap vi khuan Bacillus tir cac
hat Biofloc théng qua quy trinh chon loc
trén moi truong thach TSA (Tryptic Soy
Agar), tuan theo quy trinh phan lap va
nhan di¢n vi khuan da dugc chuan hoa
(Schillinger et al., 1989). Cac mau
Biofloc tir tirng ngudn carbohydrate duoc
nudi cay trén moi truong thach TSA va
phan 1ap dya trén kich thudc, mau sic,
hinh dang khuan lac duoc thuc hién theo

69

cac budc:

2.2.1. Chudn bi mdu: Can 1g hat
Biofloc dd duoc siy khd (105°C) tir mdi
ngudn carbohydrate va hoa tan vao ng
nghiém chta 9 ml nugc mudi sinh ly.
Mau dugc dun & nhiét do 80°C trong 15
phat nham tiéu diét vi khuan sinh dudng
va chi giir lai nhém vi khuan sinh bao tur
(Jan Hudzicki, 2009).

2.2.2. Nudi cdy trén méi trwong TSA:
M3u Biofloc duoc ciy 1én dia Petri chira
moi truong TSA vo trung. Sau khia 24 gio
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& 37°C, cé4c khuan lac phat trién duoc phan
|ap theo hinh thai dé tao dong thuan chang
bang phuong phap cay ria. Cac dong vi
khuan duoc 1am thuan ching va nudi ting
sinh trong moi treong NB (Nutrient Broth)
dé chuan bj tién hanh thi nghiém tiép theo.

2.3. Phwong phap tao giéng va danh
gia kha niang thiay phan va khang vi
khuén Vibrio parahaemolyticus

Cac dong Bacillus dugc tuyén chon
thong qua danh gia vé kha nang thay phan
tinh bot va N cling nhu kha nang khang vi
khuan Vibrio parahaemolyticus théng qua
phuong phap tao giéng khuéch tan trén
moi truong TSA (Ta Van Phuong, 2022).

2.3.1. Kha ndang thiiy phan tinh bt

Dung dich tinh bot 1% dwoc nho 18n bé
mat moi trudng TSA va tao giéng bang
dau col 8mm. Dung dich chira vi khuan
Bacillus (10° CFU/mI) dugc ly tam véi
van toc 4.000 vong/phut, sau d6 nho vao
100pL dich trong vao mdi giéng. Mau
duoc u ¢ 37°C trong 24 gio, sau do do
duong kinh vong thay phan bang thuéc
do nhya (Jan Hudzicki, 2009).

2.3.2. Khd ndng phan gidi N

Thuc hién quy trinh tuwong tu nhu trén
nhung st dung dung dich NHsCl 0,5%.
Puong kinh vong thay phan N duge do dé
danh gia kha nang chuyén hda cuia vi khuan.

2.3.3. Khd ning khdang khudn Vibrio
parahaemolyticus

Huyén phtl chia Vibrio parahaemolyticus
(10% CFU/mI) duoc tan déu lén bé mat moi
trudng TSA. Sau khi tao giéng va bé sung
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dich Bacillus, mau dugc 0 va do duong
kinh vong khang khuan dé xac dinh muc
do wc ché Vibrio (Moriarty, 1998).

2.4. I'fng dung vao nudi tom thé
chan tréng

Nghién ctru sir dung vi khuan Bacillus
nudi tdm thé chan tring duoc thuc hién
trong bé composite 500 lit véi mat do
nuoi la 150 con/m*. Nudc 6t c6 do man la
90%o dugc pha vai nudc may sinh hoat
thanh nudc lg 15%., X ly chlorine
30ppm va suc khi manh cho dén khi hét
lugng Chlorine trong nudc. Tom gidng
dugc uvong trong 30 ngay va tom dat
trong luong 0,45+0,09 g/con, chiéu dai la
3,92 cm.

Thi nghiém dugc bé tri vai cac nghiém
thac: D6 chung (khdong bo  sung
Bacillus) va c4c nghiém thirc b sung vi
khuan Bacillus véi mat ¢ 10°, 107 va 10°
CFU/ml. Céc théng s6 méi truong nudc
nhu TAN, NO:™ va mat do vi khuan dugc
phan tich dinh ky (Boyd et al., 2002). Cac
chi tiéu vé tang truong, ty 16 sbng va hé
s6 tiéu ton thizc an (FCR) cta tom dugc
ghi nhan dé danh gia hiéu qua caa viéc bo
sung vi khuan Bacillus.

2.4.1. Bé tri thi nghigm

Tom duoc b tri vao bé nuéi, mdi lan
cho 5 con/bé/luot, cac lan con lai twong
tu cho dén khi di1 s6 luong tdm thé chan
trang can bd tri thi nghiém 1a 60 con/bé.
(Hinh 2) Bé thi nghiém duoc suc khi lién
tuc, mau nudc va vi khuan duge thu va
phan tich dinh ky 7 ngay/lan.
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Bang 2: B6 tri thi nghiém ng dung vi khuin Bacillus dwoc phan lap tir hat Biofloc

Poi chirng D105 D10’ D10°
S6 tom/ bé 60 60 60 60
Mat s6 vi khuan (CFU/mI) 0 10° 10’ 10°
Thai gian nudi (ngay) 60 60 60 60
Nhip b sung vi khuan (ngay/lan) 0 7 7 7

Hinh 2. Thi nghiém bé sung vi khuan Bacillus vao bé nudi tom

2.4.2. Cac chi tiéu dwoc theo doi
Bang 3. Cac chi tiéu dwgc ghi nhan trong thi nghiém

Chi tiéu Phuwong phap bao quan  Nhip thu  Phwong phap phén tich

Mau nuéc
Nhiét o, pH 2 lan/ngdy  Nhiét ké va pH ké
TAN Trit lanh < 4°C 7 ngay/lan  Indophenol blue
NO, Trix lanh < 4°C 7ngay/lan  Diazonium
M4u sinh vat
Vi khuan Vibrio  Trix lanh < 4°C 7 ngay/lan  Moi truong TCBS
Téng Vi khuan  Trix lanh < 4°C 7 ngay/lan  Moi truong NA*
Mau tom
Tang trong (g) 7 ngay/lan  Tém thu hoach/tdm tha.
Ty 1& séng (%) Thu hoach  Trong lugng tong ca thé
Sinh khi Thu hoach  thu hoach (kg/m®)

2.4.3. Cham soc va quan ly chinh cua Ta Van Phuong va ctv. (2014).

Can trong luong tdm nudi 7 ngay/lan dé

Nhiét do va pH hi nhan 2 C8
ict do va pH duoc ghi nhan 2 o, | ok wong thite an cho phit hop.

lan/ngdy vao lic 7h sang va 14h chiéu. :
Tom dugc cho an 4 lan/ngay (7 gio, 11 2.4.4. Phwong phap xr li so ligu

gio, 15 gio va 19 gio) hang ngay theo 40 o4 ey thu thap duoc tinh toan
cong thac cua Wyk et al. (2_901), va Cf" bing phin mém Microsoft Excel 2013 xi
can cung cap 80% theo nghién ctru dieu Iy théng ké bing ANOVA mot nhan té va
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phép thir DUNCAN bing SPSS 20.0.

3. KET QUA VA THAO LUAN

3.1. Phan lap va tuyén chon loai
Bacillus

3.1.1. Pdc diém hinh thai khudn lgc
dwoc phan lap

Qua trinh phan 1ap vi khuan Bacillus
tir cAc ngudn carbohydrate khac nhau gém
thirc in tom, Bot gao, Bot mi, Rong bién va
Ri duong, cho thdy sy xuat hién cua cac
dong vi khuan c6 dic diém hinh thai khac

biét (Hinh 3). Cu thé, cac dong vi khuan
Bacillus c6 bé mat khuén lac nhan hoic hoi
nhin, mau tring duc, trang trong va mau
vang duogc ghi nhan. Viéc xac dinh dac tinh
hinh thai nay la bude dau trong viéc phan
loai va danh gia tiém ning tng dung cua
cac dong Bacillus dugc phan lap
(Schillinger et al., 1989). Két qua cho thay
cac vi khuan co hinh thai gidng voi
Bacillus 1a nhitng truc khuin Gram duong,
hinh que, d6i khi cac té bao néi lai véi nhau
tao thanh chudi dai, ngan khac nhau hoic
céc té bao dung riéng lé.

Hinh 3. Hinh dang khuin lac (trai) va hinh dang vi khuin dwoc nhuom Gram (phal)

3.1.2. Danh gia khd nang phin gidi
tinh bgt, N va khang vi khudan Vibrio
parahaemolyticus

- Vong thuy phén tinh bgt

Vi khuan dugc phan lap tur Bot gao co
mau trang duc, Bot mi mau trang trong
c6 vong thuy phan tinh bot cao nhét
trong dwong voi vi khuan Bacillus & Ri
duong c6 mau trang duc, khac biét co ¥
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nghia théng ké (p<0,05) véi cac nghiém
thic con lai (Bang 4). Dong Bacillus
dugc phan lap tir ngudn carbohydrate
Bot gao ¢6 mau tring duc co kha ning
vuot troi trong viéc thuy phan tinh bdt,
so voOi cac ngudn khac (Bang 4). Nhu
vay, Vi khuan dugc phan 1ap tor B4t gao
c6 mau trang duc, c¢6 kha ning thuy phan
tinh bot tot nhat.
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Bang 4. Vong thity phan tinh bt ciia cac dong vi khuin tir cac nguén carbon

Nghiém thirc Vi Khuin Vong thiy phan tinh bgt (mm)
Déi chimg Vang 38,33 + 2,89%
Trang trong 37,67 + 5,86%
Trang duc 22,33 + 1,15
Vang 44,33 + 1,15
Bot Gao Trang trong 21,00 + 2,00*
Tring duc 47,33 + 2 52f
Vang 35,00 + 0,00«
Bot Mi Trang trong 44,67 + 5,03
Tréng duc 25,67 +1,15%
Vang 33,67 + 3,21
Rong Tring trong 32,67 + 2,08«
Tring duc 35,00 + 5,00%
Vang 35,67 + 1,15«
Ri Puong Trang trong 35,33 + 4,51
Tring duc 42,00 + 4,36°

Clic gid tri trén ciing mét ¢t co ki tw giong nhau thi khac biét khéng c6 Y nghia thong ké (p>0,05)

- Vong thuy phdn N

Két qua tir Bang 5 cho thay, vi khuan
tur ngubn carbohydrate Ri duong c6 mau
trang trong, Dbi chimg mau vang, Rong
mau trang trong va Bot gao trang duc cé
vong thuy phan N cao hon so véi cac

nghiém thtrc con lai c6 ¥ nghia thong ké
(p<0,05). Nhu vdy, vi khuin & cic
nghiém thire Pbi ching (mau vang), Bot
gao (trang duc), Rong (trang trong) va Ri
duong (trang trong) déu c6 kha nang thay
phan nito rat tot.

Bang 5. Vong thity phan nito ciia cac dong vi khuin tir cac nguén carbon khéc nhau

Nghiém thirc Vi Khuin Vong thiy phin nito' (mm)
O Vang 43,33 +2,89¢
Doi chimng Tréng trong 38,33 + 2,89%
Tréng duc 35,67 + 1,15°
Vang 39,67 + 1,53%
Bot Gao Tréng trong 25,00 + 3,00°
Trang duc 40,00 + 5,00%
Vang 39,00 + 1,73%
Bot Mi Trang trong 38,33 + 2,89%
Tréng duc 30,67 +1,15°
Vang 39,00 + 1,00%
Rong Trang trong 42,33 + 2,52°
Trang duc 40,67 +1,15%
Vang 18,33 + 2,89%
Ri Pudng Tréng trong 44,00 + 2,56°
Trang dyc 40,00 + 0,00%

Cdc gid tri trén ciing mot ¢t cé ki tw giong nhau thi khdc biét khéng cé y nghia thong ké (p>0,05).
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khudn  Vibrio c6 y nghia théng ké (p<0,05) voi céc
nghi¢m thirc con lai (Bang 6). Nhu vay,
vi khuan Bacillus & Bot gao c6 mau vang,
trang duc va tring trong, P6i ching mau
vang va Tring trong c6 kha ning vong

khang khuén Vibrio tot nhat.

- Vong khang
parahaemolyticus

Vi khuéin duoc phan lap tir Bot gao ¢cé
mau vang, tring duc va tring trong, D6i
chting mau vang va trang trong c6 vong
khang khuén Vibrio cao nhat va khac biét

Bang 6. Vong khang khuan V. parahaemolyticus cia cac dong vi khuan dwec phan lap

Nghiém thirc Vi Khuin Vong khang khuan Vibrio (mm)
£ o Vang 38,67 + 2,891
Doi ching Tréng trong 40,67 + 2,08¢
Tréng duc 22,33+ 2,082
Vang 41,33 +2,08¢
Bot Gao Trang trong 41,33 + 2,52¢
Trang duc 39,33 + 2,08¢
Vang 31,67 £ 7,64°
Bot Mi Tring trong 25,33 + 2,31%
Tring duc 27,00 + 1,73%°
Vang 28,67 £ 2,52
Rong Trang trong 27,33 + 4,04%¢
Tring duc 27,33 + 1,15%°
Vang 26,67 + 1,53%°
Ri Puong Tréng trong 31,00 £ 2,65
Tring duc 28,33 + 6,93

Clic gid tri trén cimg mét cét co ki tw giong nhau thi khdc biét khéng c6 y nghia thong ké (p>0,05)

Tong hop tir két qua Bang 4, Bang 5 va
Bang 6 ghi nhan dugc vong thuy phan
tinh bot, N va vong khang khuan Vibrio
parahaemolyticus 1a rat cao theo Jan

Hudzicki, (2009) va Schillinger et al.
(1989). Vi khuan mau tring duc duoc
chon loc tir nghiém thirc bot gao 1a phu
hop nhat,

- Pinh danh vi khuan

CCCATTGCGGCGTGCTAATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCC
TGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGAT
AACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAACAT
AAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTG
AGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCAC
ACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGC
AATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTA
AAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTA
CCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGC
AAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATG
TGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGA
AGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACAC
CAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGA
GCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTA
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GGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTAC
GGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCAT
GTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAATC
CTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTGTGCATGGGTTGTCGTCA
GCTCGTGTCGTGAGATGTTT.

Két qué dinh danh vi khuén tring duc - NNiér dg va pH
tr nguon carbohydrate bot gao bing Két qua tir Bang 7 cho thay trong subt
phuong phép giai trinh ty 16S ribosomal  qué trinh thi nghiém nhiét do sang chiéu
RNA gene, partial sequence, 1a vi khuan  dao dong tir 24,4 - 26,2°C. Nhiét d6 thap
Bacillus subtilis trén ngan hang gen nhat budi sang 1a 23,5°C va thap nhat
NCBI https://www.ncbi.nlm.nih.gov véi  budi chiéu 1a 25°C. Nguyén nhan do
mtic d6 twong dong 1a 99,81%. nhitng ngay nay troi mua to trong thoi
gian dai va nhiéu ngay, dan dén nhiét do
nuéc thap. pH trong sudt qua trinh thi
nghiém luén nam trong khoang tir 7,81 —
) o 7,83 thich hop dé tdm thé chan tring ting
3.2.1. Bien dpng cac yeu to thiy Iy  truong va phat trién.

3.2. Ung dung vi khuian Bacillus
subtilis dwoc tuyén chon vao nudi tom
thé chan trang

thay hoa
Bang 7. Sw bién déng caa nhiét dé va pH giira cac nghiém thirc
snL A 0 H
Nghiém thirc - Nhigt g (°C) x p P Y
Sang Chiéu Sang Chiéu

Péi chirng 24,4 +0,73 26,2+ 0,79 7,82+0,20 7,81+£0,21
10° CFU/ml 24,4 £0,72 26,2 +0,79 7,82+0,18 7,81 +£0,20
10" CFU/ml 24,4 +0,72 26,2 + 0,80 7,83+£0,18 7,82 £ 0,20
10° CFU/ml 24,4 +0,73 26,2+ 0,79 7,83+0,18 7,82 £ 0,20

- Téng lwong N Amonia

Ham lwong tong N Amonia (TAN)

Boyd et al. (2002) thi ham lrong TAN
trong ao nudi phai nho hon 3 mg/l. Piéu

trong thi nghiém dao dong tir 0,15-2,3 Nay cho thay ham luong TAN trong suot
mg/l ting cao nhit & ngay 14 va co qua trinh thi nghiém la thap nei?m trong
khuynh huéng giam din dén cudi dot ngudng phthop. Nhu vay, khibo sung vi
nuoi. Ham luong TAN thip nhit & khuan Bacillus subtilis tir Bot gao gidp
nghiém thirc 10° CFU/mI khéc bigt c6 y  lam giam ham luong TAN trong nudc.
nghia thdng ké (p<0,05) so voi cac Bol theo Moriay, (1998) cho rang vi
nghiém thrc khac. Theo Whetstone et al.  khuan Bacillus subtilis c6 kha nang san
(2002) cho ring tm c6 thé phat trién ¢ Xuat cac enzyme ngoai bao chuyén héa
ham lugng TAN tr 0,02-2 mg/l. Theo TANvaNO:" thanh NOs™ gitp giam ham
lugng TAN va NO: trong nudc.
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Bang 8. Sw bién dong TAN (mg/l) giira cac nghiém thirc trong sudt qua trinh nudi

Nghiém thirc Poi chimg 10° CFU/mlI 10’ CFU/mlI 10° CFU/ml
Ngay 1 2,30 2,30 2,30 2,30
Ngay 7 0,57+0,46% 0,85+0,04% 0,80+0,19% 0,64+0,02°
Ngay 14 0,53+0,59% 0,77+0,74% 1,55+0,382 1,21+1,142
Ngay 21 0,31+0,15% 0,33+0,10% 0,39+0,16% 0,33+0,09%
Ngay 28 0,28+0,03* 0,33+0,13% 0,34+0,04% 0,36+0,02%
Ngay 35 0,09+0,09% 0,07+0,03% 0,13+0,03% 0,32+0,47%
Ngay 42 0,23+0,13% 0,15+0,03% 0,22+0,03% 0,26+0,03%
Ngay 49 0,35+0,04% 0,36+0,04% 0,49+0,05% 0,56+0,27%
Ngay 56 0,24+0,06° 0,20+0,06% 0,21+0,06% 0,15+0,042
Cic gid tri trén ciing mot hang c6 ky tw giong nhau thi khdc biét khéng 6 y nghia thong ké (p>0,05)
- Nitrite nghia (p<0,05) ddi véi nghiém thic Do

Su hién dién cua Bacillus subtilis mat sb
cao lam tang toc do san xuat enzyme xuc
tac qua trinh chuyén héa NO:~ thanh NOs-
din dén ham lwong NO: giam (Nguyén
Thi Bich Pao va ctv., 2015). Két qua sau
60 ngay nudi, & nghiém thic bo sung vi
khuan Bacillus subtilis mat d6 10° CFU/ml
c6 ham luong NO2 thap khéc biét c6 y

ching (Bang 9). Theo Whetston et al.
(2002) ndng d6 NO, trong ao nudi tdm nho
hon 0,23 mg/l dugc xem Ia an toan. Nhin
chung, ham lugng NO;™ & tat ca cac nghiém
thirc cao hon murc thich hgp, tuy nhién tdm
dugc nudi trong moi truong nuwdc lg co
ham luong Ca?* va CI- va suc khi nén da
lam giam tinh doc cua NO2™ (Boyd, 1990).

Bang 9. Sw bién dong NO2 (mg/l) giira cac nghiém thikc trong sudt qua trinh nudi

Nghiém thirc Poi chirng 10° CFU/ml 10’ CFU/m 10° CFU/ml
Ngay 1 0,01 0,01 0,01 0,01

Ngay 7 0,51+0,34% 0,28+0,14° 0,40+0,36° 0,35+0,19°
Ngay 14 15,4+5,10° 16,5+9,23? 10,9+5,63° 15,3+9,82°
Ngay 21 15,7+4,96° 20,6+4,67% 29,6+3,18 30,246,02°
Ngay 28 7,98+2,46° 7,78+1,62° 10,241,732 6,90+2,65°%
Ngay 35 2,54+1,92° 3,55+2,05° 4,03+1,32° 4,70+2,40°
Ngay 42 5,33+0,54° 2,13+1,512 1,24+0,77° 0,82+0,40°
Ngay 49 2,36+0,44° 1,11+0,33? 2,060,31° 0,71+0,24?
Ngay 56 2,40+0,25° 1,02+0,53? 1,89+0,44% 0,49+0,29?

CAc gia tri trén cimg mdt hang c6 ky tw giong nhau thi khdc biét khong c6 y nghia thong ké (p>0,05)

3.2.2. Bién dgng ciia mdt dg vi khudn
- Bién dgng cua mdt dé tong vi khudn
Két qua tir Bang 10 cho thdy mat do
tong vi khuan tang cao dan vé cudi thi
nghiém, nghiém thirc 10° CFU/mI ¢6 tong
vi khuan cao nhit (3,53*10% CFU/mI),
nhung khong khéc biét co y nghia (p>0,05)
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S0 VGi cac nghiém thuc khac. Tong vi
khuan & nghiém thac 10° CFU/mI cao
nhat, c6 thé 1a do viéc b sung vi khuan
Bacillus voi mat dé 10° CFU/ml hang tuan
va véi ngudn dinh dudng tir vat chat hitu
co dugc tich luy dd 1am ting nhanh mat s6
c4c vi khuan trong méi truong nuoi.
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Bang 10. Bién déng mat dd téng vi khuin logio (CFU/mI)

Nghiém thirc Péi chirng 10° CFU/ml 10’CFU/ml  10° CFU/ml
Ngay 1 7,70 7,70 7,70 7,70
Ngay 7 7,55+0,07° 7,49+0,16° 7,48+0,16% 7,58+0,13°
Ngay 14 8,29+0,06° 8,47+0,07° 8,52+0,03%® 8,58+0,03°
Ngay 21 8,42+0,22° 8,58+0,07% 8,63+0,03%® 8,74+0,06°
Ngay 28 10,53+0,09? 10,58+0,04% 10,65+0,07®  10,67+0,05°
Ngay 35 8,37+0,13° 8,51+0,07% 8,61+0,08° 8,65+0,09°
Ngay 42 9,37+0,13? 9,51+0,07% 9,62+0,08° 9,66+0,09°
Ngay 49 10,31+0,08° 10,41+0,14? 10,430,122 10,5+0,10%
Ngay 56 11,35+0,08° 11,45+0,14° 11,47+0,122 11,54+0,10°

Cic gid tri trén ciing mét hang cé ki t giong nhau thi khéc biét khong cé y nghia thong ké (p>0,05)

- Bién dong mdt do vi khuan Vibrio thay viéc bd sung vi khuan Bacillus dinh

Trong thi nghiém nay, mat dé Vibrio & ki trong suét qué trinh thi nghiém da lam
nghiém thire P6i chirng cao nhat (1,2*10%  giam mat do vi khuan Vibrio trong hé
CFU/ml) so véi nghiém thae D6i chung,  thdng bé nuéi. Piéu nay ph hop véi nhan
nghiém thac 3, nghiém thie 1 va nghiém  dinh cia Moriarty (1998), bd sung
thic 2 lan luot 12 6,91*10° CFU/mI, Bacillus subtilis c6 thé kiém soat duoc
7,19*102 CFU/ml va 8,32*10%2 CFU/ml, Vibrio parahaemolyticus, tang ti I& song,
tuy nhién khac biét khéng c6 y nghia han ché duoc mam bénh do vi khuan
thng ké (p>0,05). Két qua Bang 11 cho  Vibrio spp. trong nudc.

Bang 11. Bién déng mat dd Vibrio logio (CFU/mI) trong thai gian thi nghiém

Nghiém thire Poi chirng 10° CFU/ml 10’ CFU/mi 10° CFU/ml
Ngay 1 2,30 2,30 2,30 2,30
Ngay 7 2,86+0,05 2,77+£0,03 2,77+0,08 2,78+0,05
Ngay 14 2,94+0,05 2,85+0,03 2,84+0,07 2,86+0,05
Ngay 21 3,33+0,19 3,40+0,10 3,38+0,12 3,36x0,07
Ngay 28 3,85+0,08 3,75+0,05 3,55+0,10 3,63+0,34
Ngay 35 2,83+0,22 2,81+0,15 2,88+0,08 2,82+0,10
Ngay 42 3,05+0,22 3,03+0,15 3,10+0,08 3,15+0,10
Ngay 49 2,74+0,22 2,73+£0,15 2,80+0,08 2,84+0,10
Ngay 56 3,08+0,22 2,84+0,15 2,92+0,08 2,82+0,10

Cdc gid tri trén cung mét hang khdc biét khéng cé y nghia thong ké (p>0,05)

3.2.3. Hiéu qud cdi thién sw phét triégn  con lai. Nhu vay, khi b6 sung vi khuan
cia tbm Bacillus subtilis véi mat ¢o 10° CFU/m

- T/ 1é séng: Ti 1¢ sdng cua tom sau 60 9iUp cai thién dugc moi truong, giam Vi
ngay nudi cao nhit & nghiém thirc c6 b  khuan Vibrio spp. gitp tang ti I¢ song tdm
sung vi khuin Bacillus subtilis 109 thé chan tring nudi trong be composite.
CFU/mI (72,8%), khac biét c6 y nghia Ty 1&t0m hao hut ¢ cac nghiém thuce dugc
thdng ké (p<0,05) véi cac nghiém thac  9hi nhan 1a do tom an lan nhau khi tom
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16t Xac vi tébm nubi véi mat do cao. Theo
Abdussamad and Thampy (1994), su an

thit 1an nhau & tdm nudi bi anh huang truc
tiep boi mat do nudi.
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Hinh 4. Ti | séng cia tdm thé chan triang theo cac nghiém thic

- Khéi lwong tdm khi thu hoach:
Sau 60 ngay nudi, & nghiém thirc bd sung
vi khuan Bacillus mat do 10° CFU/mI
tdm c6 khéi lwong (10,46+0,38 g/con)
cao nhat khac biét c6 y nghia thong ké
(p<0,05) so va&i nghiém thac con lai
(Hinh 5). Theo L& Quéc Viét va ctv.
(2015) nudi tdm thé chan trang mat do
150 con/m? két hop vai ¢4 rd phi sau 60
ngay nudi, tom dat khdi lwong 5,97 g/con.

Két qua nghién cu cia Nguyén Vinh
Tién va ctv. (2013) cho thay rang, nudi
tdm thé chan trang 105 ngay két hop véi
hé thdng loc sinh hoc thi tdm c¢é trong
luong tir 11- 12g/con. Két qua nghién ctu
nay tom nudi dat khéi luong la
10,46+0,38 g/con trong thoi gian 60
ngay, cho thdy cac nghiém thac co b
sung vi khuan Bacillus subtilis gitp tdm
tang truong nhanh hon.
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Hinh 5. Khéi lwgng tom thé chan triang giira cac nghiém thirc

- Chiéu dai phat trién cia tom
Tom sau 60 ngay nudi, & nghiém thurc
vi khuan Bacillus subtilis mat do 10°

CFU/ml, tém c6 chiéu dai 7,25+0,5
cm/con, 16n nhat khac biét c6 ¥ nghia
théng ké (p<0,05) so véi nghiém thuc
DP6i chang, Nghiém thic bd sung vi
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khuan mat do 105 CFU/ml va nghiém
thirc ¢6 bo sung vi khuan mat do 107

CFU/ml (Hinh 6).
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Hinh 6. chiéu dai phat trién caa tdm thé chan trang
- Sinh khéi tém

Két qua Hinh 7 cho thay khéi luong
tom thu duoc tir 917 - 1.224 g/m?, trong
1.400
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Sinh khéi tom (g/m3)
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d6 cao nhat 1a & nghiém thirc bo sung vi
khuan Bacillus subtilis mat d6 10°
CFU/mI (12242113 g/m?) va khéc biét
c¢6 ¥ nghia théng ké (p<0,05).

Déi chiing

10*

Hinh 7. Sinh khéi tdm thé chan tring giira cac nghiém thirc

- Hé sé tiéu ton thire an

Két qua tir Hinh 8 cho thay hé s tiéu
t6n thirc an ciia tdm thap nhat 1a & nghiém
thic bd sung vi khuan Bacillus mat do
10° CFU/ml (1,17+0,06) khéc bist
(p<0,05) so véi nghiém thie B4i ching
(1,4740,15). Nguoc lai, hé sé tiéu tén
thire an & cac nghiém thuc bo sung vi
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khuan Bacillus subtilis thap con lai, khac
biét khong co6 y nghia (p>0,05) so vai
nghiém thicc D6i chimng. Theo Nguyén
Vinh Tién va ctv. (2013) nudi tdm thé
chan trang két hop véi loc sinh hoc ¢6 he
s6 thue an 1a 1,66. Nhu vay, ¢ nghién ctru
nay, ty Ie Song va nang suat cua tdm cao
nén hé so tiéu ton thire an dat thap hon.
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Hinh 8. Biéu dé hé sé tiéu tén thic éin cho tdm nudi & cac nghiém thirc

4. KET LUAN

Két qua tuyén chon duoc vi khuan
Bacillus subtilis (mau tring duc) tir hat
biofloc ¢d ngudn carbohydrate 1a Bot
gao, dugc dinh danh la Bacillus subtilis.
Vi khuan nay c6 kha ning thay phan tinh
bot, N va c6 vong khang khuan Vibiro
parahaemolyticus cao nhat.

Bo sung vi khuan Bacillus subtilis
dugc tuyén chon véi mat s6 10° CFU/ml
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EFFECT OF BACILLUS ISOLATED FROM BIOFLOC
PARTICLES IN IMPROVING GROWTH OF WHITELEG SHRIMP
(Litopenaeus vannamei)

Ta Van Phuong”, Pham Thi My Xuan,
Cao Chi Cuong and Chau Manh Thuong
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("Email: tvphuong@tdu.edu.vn)

ABSTRACT

This study aimed to isolate and select Bacillus strains from biofloc particles capable of
hydrolyzing starch and nitrogen, , antagonistic activity against Vibrio parahaemolyticus, to
improve the performance of intensive whiteleg shrimp (Litopenaeus vannamei) in
aquaculture systems. The experiment was conducted at the Experimental Facility of the
Faculty of Applied Biology, Tay Do University, utilizing five carbohydrate sources: Pellets
(control), rice flour, wheat flour, seaweed, and molasses. The results identified a Bacillus
subtilis strain with opaque white colonies, originating from rice flour. This Bacillus strain
was tested in a white leg shrimp culture with varying Bacillus subtilis densities: Control, 10°
CFU/mL; 10" CFU/mL; and 10° CFU/mL. The experiment was conducted over 60 days in
composite tanks with a capacity of 500 liters per tank. Shrimp stocking density was 150
individuals/ms3, with an initial shrimp weight of 0.45+0.09 g/individual. Results shown that
supplementation with Bacillus subtilis at 10° CFU/mL significantly improved shrimp survival
rate, length, weight, and biomass, while achieving the lowest feed conversion ratio (FCR),
with differences (p<0.05) compared to other treatments. These findings are promising and
provide a foundation for further trials in practical scale of intensive shrimp farming systems.

Keywords: Antibacterial zone, Bacillus bacteria, Biofloc, Hydrolysis zone, Whiteleg shrimp,
Vibrio parahaemolyticus.
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