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TOM TAT

Thi nghiém thwc hién nham danh gia lidu lwong bd sung ché phadm sinh hoc (probiotics) trong wong tém thé
chan trdng theo cdng nghé biofloc 1én sinh trwdng clia tdm thé (Litopenaeus vannamei) giai doan tém gidng. Tom thé
gibng (khdi lwvong 1a 0,007 g/ca thé; chidu dai la 0,9 cm/ca thé) dwoc wong véi mat do 1a 2 con/L trong bé 100 L
chtra 50 L nwéc bién 30%.. Probiotics dwoc bé sung mdi ngay theo méi nghiém thirc véi lidu lwong 0,01 g/L (liédu
khuyén cao) va %, 2, 3, 4 1an lidu khuyén céo so v&i nghiém thirc déi chirng khong bd sung probiotics. Két qua cho
thay sau 20 ngay wong ti 1& Vibrio/vi khuan tdng thap hon & cac nghiém thirc cé bd sung probiotics, tang trwéng vé
chiéu dai va khéi lwong cha tdm co céi thién & tat c& cac nghiém thirc c6 bb sung probiotics khi két hop véi cong
nghé biofloc, t6m & nghiém thirc bd sung probiotics gép 3 1an liéu khuyén céo tét hon c6 y nghia so véi tém nudi
khong co bd sung probiotics va khdng ap dung quy trinh biofloc. Tt cac két qua thu dwoc co thé dwa ra két luan réng
ti 1& Vibrio/tbng vi khu&n gidm, sinh trwéng va ti 1& séng clia tdm cé cai thién khi tdm wong dwoc bd probiotics két
hop v&i ki thuat biofloc.

Tl khoa: Biofloc, probiotics, tdm thé chan tréng, Litopenaeus vannamei.

Effect of Probiotics Addition on Vibrio and Growth
of Postlarval White-leg Shrimp (Litopenaeus vannamei) in Biofloc Nursery

ABSTRACT

This study was carried out to assess probiotics addition on Vibrio in culture medium and the growth performance
of poslarval white-leg shrimp (Litopenaeus vannamei) using biofloc technology. The postlarvae (0.007 g/ind. in weight
and 0.90 cm in length) were nursed at 2 postlarvae/l in 100 L tank containing 50 | of 30 %o seawater. Probiotics were
daily added at 0.01 g/l (recommended concentration) and %, 2 times, 3 times and 4 times reccomnended
concentration compared to the control (without probiotics added). Results showed that after 20-day of culture the
ratio of Vibrio/total bacteria was lower in the probiotics addition treatment than the control. The individual length and
weight of shrimps increased in all treatments when probitic added, especially the shrimps with three-times higher
recommended concentration of probiotics significantly (P < 0.05) increased in length and weight than that in the
control treatment. The results of this study indicated that the ratio of Vibrio/total bacteria was reduced and shrimp
growth performace improved when probiotics was combined with biofloc technology.

Keywords: Probiotics, biofloc, white-leg shrimp, Litopenaeus vannamei.

théng qua mo hinh nudi két hop véi biofloc (Apud

1. DAT VAN DE & cs., 1983). Theo Furtado (2011), hé théng xt 1i

Nghé nudi tém bién véi mic d6 ngay cang
thAm canh d3 lam cho méi trudéng nudc bi 6
nhiém do st dung nhiéu loai thudc, héa chat
dong thoi anh hudng dén chat lugng tom sau thu.
Vi vay, viéc nghién ctiu st dung cic tic nhan
sinh hoc 14 xu huéng tich cuc gép phan 6n dinh
moi trudng va han ché dich bénh trong ao nudi
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chat thai 1a cac chat lo liing trong nuéc chia vi
khuén di dudng chiém uu thé, c6 tiém ning st
dung rat cao trong viéc han ché thay nudc va la
ngudn thiic an cho tom.

Ngoai viéc ap dung cong nghé biofloc dé lam
sach méi trudng nude nudi, ché phdm sinh hoc
(probiotics) cting duge st dung dé xt Iy nude moi
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truong nudi trong thuy san va can bang vi khuan
v6i muc dich kiém soat dich bénh trong ao nudi
(Avnimelech, 1999). Day 12 mot phuong an t6i uu
hay con goi 12 giai phap an toan sinh hoc dang
duge st dung kha phd bién hién nay. Viéc su
dung probiotics sé han ché& st dung hoa chat va
khang sinh, tao diéu kién thuan lgi dé cac san
phdm thuy san nude ta bude vao thi trudng kho
tinh mot cach thuan lgi ma khéng phai gip rao
can gi. St dung probiotics trong nudi tréong thuy
san gitdp cai thién mau nuéc, phan huy cac chit
hiéiu co, gitp tdm hap thu thtc &n t6t, giam hé so
tiéu thu thic #n, kich thich hé mién dich va dé
khang bénh, giam s6c khi méi truong bién d6i.
Ché ph&dm vi sinh ¢6 uu diém hon hin cac loai
hoa chat va khang sinh & chd han ché& dugc téi da
doc td gay hai cho tom (Adel & cs., 2017). Theo
mot s6 nghién ciu trudec diy (Rengpipat & cs.,
1998; Avnimelech, 1999; Verschuere & cs., 2000),
probiotics va biofloc thudng dudge st dung riéng 1é
trong uong tdm, nhung probiotics thudng duge st
dung theo liéu khuyén céo, do d6 chua phat huy
hiéu qua cua vi sinh vat hiiu ich trong xam thuc
ban diu véi s6 lugng 16n dua 14n 4t vi khuén gay
bénh. Do d6, dé tim hiéu va nang cao t6i da hoat
Iuc ctia probiotics trong méi truong nudi véi ky
thuat biofloc 1én tém thé giai doan gidng, viéc
nghién ctu anh hudng liéu lugng bd sung ché
pham sinh hoc 1én mat s6 Vibrio va ting trudng
cla tom thé chan tring giai doan uong la diéu
can thiét.

2. PHUONG PHAP NGHIEN CUU
2.1. B6 tri thi nghiém

Thi nghiém dudc bd tri véi 7 nghiém thic,
mdi nghiém thtc c6 3 lap lai, duge b tri hoan
toan ngiu nhién v6i mat d6 tdm tha 2 con/L.
Trong qua trinh thi nghiém duy tri ty 1& C/N
trong méi trudng vong bing 10, mbi bé hinh chép
100 L chita 50 L nudc bién 30%o, dudge suc khi lién
tuc. Probiotics dudc phdi tron gom Lactobacillus
sp. 10° CFU/kg, Bacillus subtilis 10° CFU/kg,
Nitrobacter sp. 10" CFU/kg, Nitrosomonas sp. 10’
CFU/kg dugc bd sung vao bé nudi theo liéu lugng
khac nhau theo tting nghiém thtc nhu sau:

NT1 (Wo P & floc; PC1): Khong bs sung
probiotics va C/N (Déi chiing 1).

NT2 (Wo P; PC2): Khong b sung probiotics
(Déi chiing 2).

NT3 (1/2xP): BS sung probiotics véi 0,005 g/L

NT4 (1xP): B6 sung probiotics (0,01 g/L)

NT5 (2xP): B4 sung probiotics véi 0,02 g/L

NT6 (3xP): B sung probiotics véi 0,03 g/L

NT7 (4xP): B4 sung probiotics véi 0,04 g/L

2.2. Cham séc quan ly

Tom uong dudc cho an theo phan tram khoi
lugng co thé & cac kich ¢§ khac nhau cung véi
quan sat thic dn hing ngay dé diéu chinh lugng
thiic &n phu hdp, cho &n khoang 10-15% khoi
lugng than.

Tém duge cho an 4 lan/mgay (7:00, 11:00,
15:00 va 19:00 gig). Ri duong (38% carbon) dugc
bé sung hing ngay dé dat duge ti 16 C/N thich
hop (dua vao ham lugng TAN trong nudc bé
nudi). Soda (NaHCO,) dudc bd sung 5 mg/l mdi
ngay sau khi ri dudng duge bén vao bé dé on
dinh pH nudec.

Ché pham sinh hoc dugc bén dinh ki 5
ngay/lan vao budi sang (8:00 am), liéu lugng tuy
thudc vao tiing nghiém thiic cAn cho thi nghiém.

T6m nudi trong diéu kién khong thay nuéc.

2.3. Thu thap va tinh toan sé liéu

2.3.1. Cac yéu té méi truong

Nhiét do, d6 min, pH sé dugc do 2 1an/ngay
vao ldc 7:00 va 14:00 gio. TAN (téng dam
amonia) duge do 3 ngay/ 1an. Do kiém ctia bé
nudi duge do 5 ngay/lan

2.3.2. Bién déng mét s6 vi khuan

MAau nuéc dugde thu dinh ky 5 ngay/lan vao
budi chiéu (14:00 gid), mAu nudc duge 14y ngay
diém gitta cta x40 tron khi trong bé uong va
phan tich ¢ phong thi nghiém dé xac dinh mat
d6 tdng vi khudn va Vibrio cho d&n khi két thic
thi nghiém. Nudc truéc khi cdy vao moi trucng
dude tan déu bang may danh va pha loang mau.

Xac dinh mat do téng vi khudn va Vibrio
spp. bing phuong phap d€m khuén lac: Sau khi
pha loang, dung pipet hit 100 uL. dung dich
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trong éng nghiém chia vi khuédn cho vao cac dia
chita moi truong thach marine va thach TCBS
da chuéin bi sfn, dung que thuy tinh da tiét
trung tan déu dén khi mau kho, mdi do pha
loang lap lai 2 14n. Mau sau khi tan déu dudc u
G 28-30°C trong 48 gid. Pém s6 khuén lac trén
dia méi trudng (dao dong 20-200 khuén lac).

2.3.3. Cac chi tiéu danh gia tém

Téc d6 tang trudng cua tom dugc xac dinh
khi két thic thi nghiém.

Khéi luong va chiéu dai tom dude xac dinh
vao dau va két thdc thi nghiém. BAt 30 con
ngau nhién 6 mdi nghiém thtic, xac dinh chiéu
dai va khéi lugng bang cadn dién td hai s6 18
(0,00 g), chiéu dai dudc do ti dinh chiiy dén chac
duéi duéi kinh lap.

2.34. Tinh toan sé liéu

DPon vi hinh thanh khuén lac (CFU/mL) =
s6 khuén lac x d6 pha loang x 10

Ti 16 téng Vibrio/téng vi khudn

Ti 1é song dude thu thap s6 liéu khi két thic
thi nghiém.

Ti 1& sdng (%) = 100 x (s6 tdm thu hoach/s6
tom tha)

Tang trudng tuyét doi vé khoi luong (DWG;
g/ngay) = (W, - W,)/thoi gian nubi

Tang trudng tuyét doi vé chiéu dai (DLG;
g/ngay) = (L, - Ly)/thoi gian nudi

Tang trudng tuong doi trong lugng (SGR;
%/ngay) = 100 x (LnW, - LnW,)/thsi gian nudi

Tang trudng tuong d6i vé chiéu dai SGR;,

(%/ngay) = 100 x (LnL, - LnL,)/thsi gian nudi.

Trong d6, W,: khoi lugng tém ngay dau (g);
W,: khéi lugng tom ldc thu mau (g); Ly chiéu
dai tdm ngay dau (cm); L.: Chiéu dai tém lic
thu mau (g).

2.3. Xt ly théng keé

S6'liéu duge xt 1i véi bang tinh Excel dé 14y
gia tri trung binh, dé léch chuén va Statistica
6.0 v61 phuong phap phén tich phuong sai
ANOVA mot nhan t6 duge dung dé so sanh su
khac biét c6 ¥ nghia gitia cAc nghiém thtc bang
phép thi Tukey 6 miic y nghia P <0,05.

3. KET QUA VA THAO LUAN
3.1. Cac yéu t6 méi truong nudi trong bé

Tom thé chan tring 1a loai chiu dung nhiét
d6 véi bién d¢ nhiét rong, phat trién tét nhat 6
nhiét d6 khoang 23-30°C. Tém thé giai doan
nho ciing phat trién tét nhat ¢ nhiét do ti 20-
30°C (Ponce-Palapox, 1997), do d6 nhiét d6
trong bé thi nghiém luén duge giit & 28 + 2°C.

Ngoai nhiét 46, pH nuéc cting dao dong
trong ngay khéng 16n trong sudt qua trinh thi
nghiém, pH trung binh thap nhat 14 8,1 va cao
nhat 1a 8,3, pH trung binh gifia cic nghiém thitc
chénh léch khong nhiéu va sai biét khéng c6 ¥
nghia théng ké (P >0,05). Theo Boyd & cs.
(2002), pH dao dong trong khoang 7,5-9,0 la
thich hgp cho nuéi tém. Nhu vay, pH trong thi
nghiém hién tai phu hop cho sy sinh trudng va
phat trién cla téom.

Bang 1. Bién dong DO, NO,, NH,* va d6 kiém (KH) ctia m6i trudng thi nghiém

Nghiém thirc DO (mg/L) NO; (mg/L) NH," (mg/L) KH (mg CaCOg/L)
NT1 (Wo P&Floc) 45+05 0,05 + 0,07 0,28 + 0,51 88,9+77
NT2 (Wo P) 45+0,5 0,05 + 0,07 0,10 £ 0,05 91,0+ 13,0
NT3 (1/2xP) 45+0,5 0,06 + 0,02 0,11 £ 0,06 90,7 £ 10,4
NT4 (1xP) 45+05 0,06 + 0,02 0,11 £ 0,08 90,7 £ 10,4
NT5 (2xP) 43+0,8 0,06 + 0,02 0,13 £ 0,09 86,3+9,9
NT6 (3xP) 43+0,8 0,05 + 0,07 0,14 £ 0,09 93,0 +£10,9
NT7 (4xP) 43+0,8 0,06 + 0,02 0,14 £ 0,09 95,5+ 13,3
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Bang 2. Mat s6 tong vi khudn (CFU/mL) trong thi nghiém

Mat s tdng vi khuan (x 10° CFU/mL)

Nghiém thac
Ngay 5 Ngay 10 Ngay 15 Ngay 20
NT1 (Wo P&Floc) 0,2+0,0° 0,5+0,2° 0,8+0,1° 53+0,3°
NT2 (Wo P) 0,6 £0,1° 126,0 + 0,4° 21,5+ 0,4° 41,0+0,7°
NT3 (1/2xP) 2,6 +0,4° 1453 +0,2' 141+0,1° 63,0 +0,5°
NT4 (1xP) 2,0£0,5° 156,8 +0,3' 26,5+ 0,6° 251,8 +0,3°
NT5 (2xP) 4,6+0,5° 17,6 £0,7° 27,3+0,3° 312,0 £ 1,0°
NT6 (3xP) 6,4 +0,5° 24,3+0,7° 348+0,1° 651,8 0,8
NT7 (4xP) 7,5+0,2° 54,8 +0,5° 54,9+ 0,0 721,00 + 0,9°

Ghi chi: Gi4 tri trung binh + D¢ léch chuan (SD). Céc gia tri trén cung mét cot cé cdc chit cdi
theo sau gidng nhau thi khac biét khéng cé y nghia théng ké (P <0,05).

Ham lugng oxy hoa tan trong hé théng thi
nghiém khéng cé su bién déng nhiéu do hé
thong dudc suc khi lién tuc, ham lugng oxy hoa
tan tir 4,3 dén 4,5 mg/L (Bang 1). Ham luong
NO, trung binh & cac nghiém thiic dao dong
trong khoang 0,05-0,06 mg/L. D6 kiém dao dong
trong khoang 78,9-95,5 mg CaCO4/1.

Theo Whetstone & cs. (2002), miic d6 an
toan ctia NH," nho6 hon 2 mg/L khong anh hudng
dén tom. Do kiém thich hgp cho tang trudng caa
tom thé tu 120 dén 160 mg CaCO,/L, thap hon
40 mg CaCO,/L sé& anh hudng dén stc khde tom,
thém vao d6 d6 kiém cho ao nudi tém khuyén
céo tit 100 dén 150 mg/L (Palanikumar, 2011).
Nhu vay, ham lugng NH," NO, va dd kiém trong
nuéc uong ctua thi nghiém nay déu nam trong
khoang thich hgp cho tom phat trién.

3.2. Bién dong mat s6 vi khuin trong sudt
qua trinh vwong

Mat s6 vi khudn téng ban dau la 9x10°
CFU/mL. Mat s& vi khudn téng 6 nghiém thic
do6i chiing (khéng st dung probiotics va khong
duy tri ti 1&é C/N) luén thap hon c6 ¥ nghia théng
ké (P <0,05) so v6i cac nghiém thiic duy tri ti 1&
C/N va c6 b6 sung probiotics trong suét quéi
trinh thi nghiém, (trit ngay nu6i tha 5). 0] ngay
nudi thi 5, mat s6 vi khuédn téng c6 chiéu huéng
tang dan tiu NT3 dén NT6 theo su tang dan cua
liéu lugng probiotics, nhung dén lan thu mau
tha 2 (sau 10 ngay nu6i) thi mat do vi khuén
tong ting 1én khong theo lugng probiotics bén

vao, cao nhat 6 NT3 (156,75x10° CFU/mL) va
NT4 (145,30x10° CFU/mL), cao hon c6 ¥ nghia
thong ké& (P <0,05) so véi cac nghiém thiic con
lai, k&€ dén 1a NT2 (126x10° CFU/mL) véi chi
thuc hién duy tri C/N. Trai lai, mat d6 vi khuédn
G 6 cac nghiém thiic bén bé sung probiotics 1an
lugt 1a 2 1an (NT5), 3 1an (NT6) va 4 lan (NT7)
liéu 0,01 g/L thi chi dat dugc lan lugt 1a 17,7,
24,3 va 54,77x10° CFU/mL. Tt ngay nudi thi 15
dén ngay nudi tha 20 thi mat s6 vi khuédn téng
tang dan theo thoi gian va liéu lugng probiotics
bén vao. O ngay nudi thd 20, mat s§ vi khuin
tong dao dong tit 5,3-721x10° CFU/mL, mat s
vi khuén ting dan ti NT1 dén NT7, thap nhat
1a 6 NT1 (5,3x10° CFU/mL) va cao nhat NT7
(721x10° CFU/mL), khac biét c6 y nghia thong
ké (P <0,05) khi so sanh méat s6 vi khuén trong
ting cap nghiém thiec.

Theo Hagiwata & cs. (1994), mét s6 vi khudn
trong moi truong nuée bi bién dong khi bé sung
probiotics vi ¢6 su canh tranh 14n at trong méi
truong song. Piéu nay ciing kha tuong dong véi
két qua vé bién déng mat s6 vi khudn bién dong
trong thi nghiém hién tai. Thém vao d6, viéc bén
ri dudng nhu 14 nguén carbon da kich thich vi
khuén di dudng (Avnimilech, 1999). Nhu vay, su
bién déng mat d6 téng vi khudn & cac nghiém
thiic phu thudc vao lugng vi khudn bé sung, su
tich iy vat chat hitu co du thita. Theo Anderson
(1993), tong vi khuén trong nude sach nhd hon
10° CFU/mL va nudc tré nén bén, c6 hai cho tom
ca khi téng vi khudn vugt 107 CFU/mL. Theo

479



Anh huéng lidu lvong bd sung ché pham sinh hoc I&n vibrio va ting trwéng cla tdm thé chan tring (Litopenaeus

vannamei) wong theo cong nghé biofloc

Pacheco-Vega & cs. (2018), ting trudng vé khoi
lugng ctia tém c6 cai thién dang ké khi bé sung vi
sinh vat httu ich dong Lactobacillus plantarum
(vi khuén acid lactic, key T19) ¢ 10° CFU/mL so
v6i 10° CFU/mL. Tém lai, vi khuén tdng 6 cac
nghiém thic trong qua trinh thi nghiém van nam
trong gidi han cho phép va thich hop phat trién
cho tom.

3.3. Ty 1é giwa vi khuin Vibrio téng va vi
khuén tong

Nhin chung, ty 1é& gitia Vibrio téng va vi
khuén téng 6 cac nghiém thic qua cac dgt thu
mAu 14 rat thap (Bang 3). O NT1 va NT2 ty 1é
gitia vi khuéin Vibrio téng va vi khuén téng tang
dan theo thdi gian nudi, tit ngay nudi thi 5 dén
ngay thi 20 chi dao dong ti 0,003-0,047%, con &
cac nghiém thtc ¢6 b sung probiotics hadu nhu
ty 1& vi khuan Vibrio téng/vi khudn téng giam
dan theo thdi gian va giam gan nhu bang 0. Cé
thé néi khi b sung probiotics theo dinh ki thi
mét s6 vi khuén c6 10i da kim ham su phét trién
cta vi khuan Vibrio.

(1998), bao tu
Bacillus spp. nhu mét tac nhan sinh hoc giiup

Theo Rengpipat & cs.

lam gidm bénh Vibrio spp. trong hé théng nudi.
Theo Verschuere & cs. (2000), vi khudn Bacillus
subtilis déng vai trd quan trong trong viéc cai
thién moi trudéng nude. Vi vay, duy tri mic do vi
khuén Gram duong trong ao c6 thé giam su tich
liiy vat chat hitu co va cac chat hoa tan. Mat do
vi khudn B. subtilis tang 1én khéng chi tc ché
nhém Vibrio gady hai ma con tao diéu kién cho
nhém vi khuén nitrate héa cting xuét hién theo.

Theo Ouwehand & cs. (1999), vi khuén
Lactobacillus spp. (c6 trong probiotics) c6 kha
niang sinh ra cac chit khang khudn bao gém:
cac axit htiu co (axit lactic va axit acetic),
hydrogen peroxit, carbon dioxit va diaxetyl cling
nhu bacteriocin. Axit lactic va axit acetic déu cé
kha ning han ché su phat trién cta cac vi
khuén khéc vi ching lam gidm pH bén trong
dudng rudét va chinh diéu nay anh hudéng dén
qua trinh trao déi chat caa cac vi khudn Vibrio.
Ngoai ra, Lactobacillus spp. con c6 kha ning
sinh ra bacteriocin, mot loai protein c6 kha ning
tiéu diét cac vi khudn khac do su tao thanh cac
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kénh lam thay déi tinh thdm cta mang t& bao,
nhiéu loai bacteriocin con c6 kha ning phan giai
DNA, ARN va tdn cong vao peptidoglycan dé
lam suy yéu thanh t& bao, vi vay sé tc ché su
phat trién caa vi khudn giy bénh nhu Vibrio,
E. coli va mot s6 virus khac. Theo Miao & cs.
(2017), viéc két hop b6 sung probiotics va céng
nghé biofloc ciing lam tang kha ning mién dich
bénh, ting kha ning tiéu héa va tang trudng tot
hon 6 tdom cang xanh so véi tém cho &n thiic 4n
thong thudng, vi thé khi bd sung probiotics két
hop véi cong nghé biofloc 6 thi nghiém nay cling
cai thién dugc ting trudng cua tom thé & giai
doan giong.

3.4. Tang trudng cua té6m thé chan trang

3.4.1. Tiang truong vé chiéu dai

Sau 20 ngay nudi chiéu dai tém ting lén va
c6 su thay d6i gita cac nghiém thtc. Tang
trudng vé chiéu dai t6t nhat 1a tom trong nhém
nghiém thtc c6 bd sung probiotics, cu thé 1a
tang trudng chiéu dai cao nhat ¢ NT6 (3,41
cm/ca thé), t6t hon c¢6 ¥ nghia (P <0,05) so véi
tdm & tit cd cac nghiém thic con lai. Téc do
tdng trudng chiéu dai tuong do6i thap nhat 6
NT1 (5,75 %/mgay) va cao nhat & NT6
(7,56 %/ngay), nhung khac biét nay khong c6 y
nghia (P >0,05). Téng trudng chiéu dai tuyét déi
d ngay 20 cua tom dao dong 0,11-0,18 cm/ngay,
tom & nhém c6 bd sung probiotics c6 ting trudng
tuyét d6i cao hon tom & cac nghiém thtic d61
chiing, nhung khac biét khong c¢6 § nghia
(P >0,05) gitia cac nghiém thic.

3.4.2. Ting trudng vé khoéi Iuong

Khéi lugng ban dau ctia toém gitia cac nghiém
thtic khac biét khong c6 § nghia théng ké
(P >0,05) (Bang 4). Sau 20 ngay, khéi lugng tom
c6 su khac biét théng ké gifia cac nghiém thtc
(P <0,05). Téom & nghiém thtc c6 bd sung
probiotics va ting dung cong nghé biofloc c6 khéi
lugng trung binh cao hon tém nudi khong bd
sung probiotics va khéng ing dung biofloc (D61
chitng). Téng trudng khoi lugng cia tom cao nhat
& NT6 (0,26 g/ca thé), khac biét c6 § nghia théng
ké (P <0,05) so véi khéi luong tom 6 NT1 (0,19
g/con), nhung khéng c¢6 sy khac biét c¢6 y nghia
thong ké (P >0,05) so véi cac nghiém thtic con lai.
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Toc do ting trudng tuyét d6i cua tom & cac
nghiém thic dao dong tit 0,014 dén 0,019 g/ngay
va tang trudng khéi luong tuong doi dao dong
trong khoang 11,9-13,9%/ngay, trong d6 tom &
NT6 c6 ting trudng tuong doi va ting trudng
tuyét d6i cao nhit, nhung khéng c6 sai khac
thong ké (P >0,05) so véi cac nghiém thitc con lai.

Theo Avnimilech (1999), duy tri C/N trong
méi trudng nudi sé tao ra cac hat biofloc, day
dugc xem la dang thic dn giau dam c6 mat trong
subt qua trinh nudi. Thém vao d6, bd sung
probiotics ciing lam ting men tiéu héa (enzyme)
trong duong rudt ciia tom, ting kha ning khang
lai mAm bénh va gitp hd trg ting trudng cua
tom. Theo Wang (2007), khi bé sung vi khuin
Bacillus sp. vao thic an cta tom thé véi liéu
lugng ti 2 dén 20 g/kg thiic 4n, sau 28 ngay nudi
thi tdbm nhan khau phan #n c6 chita probiotics ¢
ham lugng men tiéu héa nhu protease, lipase va
cellulase cao hon tém st dung thtc dn khong bo
sung probiotics. Téng men tiéu héa doéng nghia
véi thic an dé tiéu hoa va hap thu t6t hon cho
vat nuoi. Thém vao d6 men tiéu hoéa trypsin va
chymotrypsin ting lén khi st dung vi sinh hiiu
ich dong Bacillus subtilis va Enterococcus sp. vao
khau phén thic &n cla tom sd giai doan hau du
trung, dan dén khoi lugng tém & nghiém thic bo
sung probiotics ting cao hon cé ¥ nghia thong ké
(P <0,05) so v6i tom cho an khau phan &n khéng
bd sung probiotics (Nimrat & cs., 2013). Jamali &
cs. (2015) da bé sung probiotic vao dudng rudt
cua tom thong qua Artemia va luin trung
(rotifer), v6i cach nay Artemia va luan trung da
duge nhdi sinh hoc véi vi khudn Bacillus spp. va

vi khuén Bacillus licheniformis truéc khi cung
cdp cho &u trung tém thé chan tring (L.
vannamei). Két qua cho thdy chiéu dai va khéi
lugng téng trudng cling nhu ti 1& séng cao c6 y
nghia 6 nghiém thtc c6 b sung probiotics so véi
nghiém thtc khong bd sung. Tuong tu, Miao &
cs. (2017) cho rang viéc két hop bén probiotics va
cong nghé biofloc ciing lam ting kha nang mién
dich bénh, ting men tiéu héa va ting trudng tot
hon & tém cang <xanh (Macrobrachium
rosenbergil) so v61 tOm cho an thlc &n thong
thuong. Thi nghiém hién tai cling cho két qua
tuong tu, bé sung probiotics két hgp véi cong
nghé biofloc d& cai thién dugc ting trudng ctua
tom thé § giai doan giéng.

3.6. Ty 1é s6ng

Sau 20 ngay nudi ti 1& séng ctia tém dat cao
nhat & NT6 (90,6%) va thap nhat 1a NT1 (73,8%),
ti 1é séng tiang & cac nghiém thtc c6 b sung
probiotics va duy tri ty 1& C/N trong qua trinh
uong nhung khong c6 sy khac biét c6 y nghia
gitta nghiém khéng b6 sung probiotics va khong
duy tri ti 1& C/N v6i cac nghiém thtc thi nghiém
(P >0,05). Zhou & cs. (2009) bao cao rang ti 1&
song cua tom thé giai doan hau au trung ting cao
¢6 ¥ nghia khi b6 sung vi sinh hiiu ich tit 1x10°,
5x10°va 1x10° CFU/mL so véi tom thé duge uong
khong c¢6 bd sung probiotics. Tuy nhién, Arias-
Moscoso & cs. (2018) lai cho la viéc bd sung
probiotics thudng mai trong ucng tom thé chan
tring khoéng tang ty 16 séng so véi uong khong bo
sung probiotics, gidng nhu két qua dat dugc
trong nghién ctu nay.

Bang 3. Ty 1é gitta vi khuin Vibrio va tdng vi khuin (%)

Ty 1& vi khu&n/Vibrio (%)

Nghiém thirc
Ngay 5 Ngay 10 Ngay 15 Ngay 20
NT1 (Wo P&Floc) 0,208 + 0,001 0,295 + 0,000 0,428 + 0,000 0,047 + 0,000
NT2 (Wo P) 0,175 + 0,001 0,039 + 0,000 0,011 £ 0,000 0,003 £ 0,000
NT3 (1/2xP) 0,012 + 0,000 0,010 + 0,000 0,007 + 0,000 0,001 £ 0,000
NT4 (1x P) 0,005 + 0,000 0,017 + 0,000 0,003 £ 0,000 0,000 + 0,000
NT5 (2xP) 0,028 + 0,000 0,014 + 0,000 0,004 + 0,000 0,000 + 0,000
NT6 (3xP) 0,014 + 0,000 0,007 + 0,000 0,002 + 0,000 0,000 * 0,000
NT7 (4xP) 0,021 + 0,000 0,004 + 0,000 0,001 £+ 0,000 0,000 + 0,000

Ghi chi: Gi4 tri trung binh + D6 1éch chuédn (SD). Ty 1é giita vi khudn Vibrio va tong vi khuén sai biét khéng

¥ nghia théng ké (P <0,05) giiia cic nghiém thiic.
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Anh huwéng lidu lwgng bd sung ché phdm sinh hoc Ién vibrio va téng truéng ctia tdm thé chan trng (Litopenaeus
vannamei) wong theo cdng nghé biofloc

Bang 4. Chiéu dai tdm (cm/ca thé) va khoi lugng tom (g/ca thé)

G cac nghiém thitc trong thdi gian thi nghiém

Tang trwdng vé chiéu dai

Tang trudng vé khéi lvong

Nghiém thac
I—ngéy dau L ngay 20 w ngay dau w ngay 20
NT1 (Wo P & Floc) 0,97 + 0,09° 2,53 + 0,447 0,007 % 0,002° 0,19 £ 0,02°
NT2 (Wo P) 0,97 + 0,09° 2,48 +0,62° 0,007 + 0,002° 0,20 + 0,04™
NT3 (1/2xP) 0,97 +0,09° 2,91+0,57° 0,007 + 0,002° 0,21 £ 0,04®
NT4 (1xP) 0,97 + 0,09° 2,81 +0,48% 0,007 + 0,002° 0,20 + 0,05
NT5 (2xP) 0,97 +0,09° 2,88+0,57° 0,007 + 0,002° 0,22 + 0,05®
NT6 (3xP) 0,97 + 0,09° 3,41+0,41° 0,007 + 0,002° 0,26 +0,04°
NT7 (4xP) 0,97 +0,09° 2,85+ 0,51 0,007 + 0,002° 0,22+0,06%

Ghi chu: Gi4 tri trung binh + D6 léch chuan (SD). Céc gi4 tri trén cing mét cot c6 cac chit cai trén khdc nhau thi

khic biét c6 y nghia théng ké ¢ miic (P <0,05).
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Hinh 1. Ty 1&¢ séng cta tdom & cac nghiém thic

Ghi chi: NT1: Khéng bé sung probiotics va C/N; NT2: Khéng bé sung probiotics; NT3: B6 sung probiotics véi
0,005 g/L; NT4: B sung probiotics; NT5: Bé sung probiotics véi 0,02 g/L; NT6: B6 sung probiotics véi 0,03 g/L;

NT7: Bé sung probiotics véi 0,04 g/L.

4. KET LUAN VA DE XUAT
4.1. K&t luan

Két qua nghién ctu cho thdy viée b8 sung
probiotics thi vi khuén Vibrio xuét hién v6i mat
d6 thap trong qua trinh nudi.

Tang trudng vé chiéu dai va khoi lugng cta
tom sau 20 ngay uong c6 bd sung probiotics tot
hon ctia tém khéng duge bd sung probiotics, dic
biét khi probiotics dude bé sung gap 3 1an liéu
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khuyén céo (0,001 g/L) thi tébm téng trudng vé
chiéu dai va khéi lugng tét hon c6 ¥ nghia so véi
to6m nudi khong c6 bé sung probiotics.

B6 sung probiotics trong diéu kién c6 duy
tri ti 1& C/N khong cai thién ty 1é séng ctia tom.

4.2. Pé xuit

Do thi nghiém nay chi mdéi duge thuyc hién
trong quy mé nghién ctiu nhdé, nén can phai
dude bd tri lai v6i dién tich nuéi 16n hon dé
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chting minh kha n#ng nhin rong mo6 hinh nudi
va dua ra khuyén c4o cho ngudi dan.

LOI CAM ON

Nhém tac gid xin chan thanh cim on éng
Pham Qudc Pham va ba Nguyén Thi Ngoc Anh
da gitp chuén bi bé tri thi nghiém va thu thap
s6 lidu.
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