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ABSTRACT

The study aimed to evaluate the effects of probiotic (Vibrotech) on
water quality, growth performance, survival rate, and Vibrio sp.
density in mud crab juvenile nursery. The probiotic was applied in
different forms: added only to rearing water (AW), added to both
rearing water and feed (AW - AF), mixed into feed only (AF), and
another group without probiotic sersed as a control (CT). After
30 days of rearing, the results indicated that probiotic significantly
improved water quality, growth performance, survival rate, and
reduced Vibrio sp. density compared to the control group (P <
0.05). Among the treatments, AW - AF showed the best results,
including a specific growth rate in length of 5.60%/day, a survival
rate of 43.44%, and a total Vibrio sp. density in the crab intestine of
3.4 x 10* CFU/g. The results of the study recommend that probiotic
should be added to both rearing water and feed in crab juvenile
nursery to enhance water quality, boost growth rates, improve
survival rates, and limit pathogens caused by Vibiro sp.
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1. D4t Vin Dé

Cua xanh (Scylla paramamosain) 1a loai giap

TOM TAT

Nghién ctiu nay dugc thuc hién nhdm ddnh gid chat lugng nudc,
t6c do tang trudng, ty 1é sdng cua cua gidng va mat do vi khuén
Vibrio sp. khi sti dung probiotic (Vibrotech) & cac phuong phap
khac nhau bao gom: chi cho vao nudc (AW), cho vao nuéce két hgp
tron vao cho dn (AW - AF), chi tron vao thtic dn (AF) va nghiém
thiic khong st dung probiotic lam déi chiing (CT). Sau 30 ngay
uong két qua cho thay, probiotic gitp cai thién chat lugng nuéc,
toc do ting trudng, ty 1é sng clia cua giong va lam giam mét do
Vibrio sp. so v6i nhém déi chiing (P < 0,05). Trong d6, két qua tot
nhat vé toc do tang trudng ddc trung vé chiéu dai (5,60%/ngay), ty
1¢ song (43,44%) va mat d¢ Vibrio sp. tdng s6 trong rudt cua (3,4
x 10* CFU/g) dugc tim thay 6 nghiém thic AW - AE Két qua cua
nghién ctdu khuyén cdo nén bd sung probiotic vao nudec két hop
tron vao thilc an trong uong cua gidng d€ cai thién chat lugng
nudc, nang cao téc do tang trudng, ty I¢ song va han ché mam
bénh do Vibiro sp. gay ra.

Hién nay, khang sinh va hoa chat dugc st
dung phé bién trong uong giong cua xanh (S.
paramamosain) nham phong trii mam bénh, dic

xdc c6 gia tri kinh té€ quan trong doi véi nghé
nuoéi thay san & viing chau A va gép phan ting
san lugng nudi trong thuy san cac qudc gia nhu
Trung Qudc, Thai Lan, Philippines va Viét Nam
(Johnston & Keenan, 1999). Tt khi nu6i tom
nudc lg do6i mat véi nhiing méi de doa ti dich
bénh va 6 nhiém moi trudng, cua Scylla sp. tré
thanh doi tugng c6 tiém nang thay thé (Abol-
Munafi & Azra, 2018).

biét 1a vi khuédn Vibiro sp., tiém &n nhiéu rui ro.
Vi vy, viéc sti dung probiotics trong uong giong
cua xanh dugc xem la giai phap kha thi, hiéu qua
va mang lai su bén viing cho cac trai san xudt
cua gidng. Nhiéu nghién ctiu da chi ra nhiing tac
dung c6 lgi ctia probiotics dugc ap dung trong
nuoi tréong thay san, bao gém: cai thién chat
lugng nudc hé théng nudi, ndng cao mién dich,
tic ché vi sinh vat gay bénh, giam mat d¢ Vibrio
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sp. trong nudc va trong hé tiéu héa cua xanh (Wu
&ctv.,2014; Onn, 2016; Tran, 2018). Trong thanh
phan cta probiotics diing trong nuoéi trong thiy
san, cac chung Bacillus sp. dugc stii dung nhiéu
bdi cac ddc tinh va uu di€ém ndi bét ctia ching.
Bacillus sp. giup cai thién stic khoe va toc do tang
trudng cta d6i tugng thiy san nuoi thong qua
viéc t6i uu hoa hé théng mién dich, ning cao
kha nang tiéu hoa va hdp thu thiic an ctia vat chu
(Liu & ctv., 2009). Bén canh d6, tac dung tic ché
ctia Bacillus sp. dugc cho 1a do tong hgp protein
khang khuén, canh tranh cac chét dinh dudng
va dién tich bé mdt véi cac loai vi khudn gay
bénh (Onn, 2016). Nhiéu nghién ctiu cho thay
rdng, viéc sti dung probiotics chiia Bacillus sp. b6
sung vao nudc va/hodc tron vao thiic dn da lam
tang cuong hoat dong clia cac enzyme tiéu hoa
(amylase, protease va cellulase), tang toc do tang
trudng, kha nang mién dich va ty 1é sng trén cac
déi tugng thiy san nudi (Onn & ctv., 2013; Yeh
& ctv., 2014; Tran, 2018). Probiotic thuong mai
(PondPlus®, Novozymes®) mot hoén hop Bacillus
sp. st dung trong uong giong cua xanh nang cao
ty 1é s6ng cua du trung va tc ché sy phat trién
ctia vi khudn Vibrio sp. (Talib & ctv.,, 2017).
Probiotic (B. licheniformis) nang cao toc do ting
truong ctia ghe xanh (Portunus pelagicus) va tc
ché su phat trién cta Vibrio sp. trong moéi trudng
nudc (Boonyapakdee & Bhujel, 2020). Wu & ctv.
(2014) tron probiotic (B. subtilis) & ham lugng

10° CFU/g vao thtic dn cho con gidéng cua xanh
gitp ning cao kha ning mién dich, khang bénh
do V. parahaemolyticus gay ra va cai thién ty 1é
sOng clia cua.

G Viét Nam, viéc tng dung prebiotics va
probiotics trong uong giéng va nudi thuong
phdm cua xanh van con han ché. Nghién ctiu
nay dugc thuc hién nhim danh gid anh hudng
ctia probiotic 1én chat lugng nudc, téc do tang
trudng, ty 1é séng clia con gidng cua xanh va
mét d6 vi khudn Vibrio sp. trong nudc va rudt
cta cua giong. Két qua cua nghién ctiu sé dua
ra cac khuyén cdo hiiu ich cho céc trai san
xudt cua giong.

2. Vat Liéu va Phuong Phap
2.1. Vit liéu

Cua gidng thi nghiém la cua Cl, c6 chiéu
dai, chiéu réng mai va khoi lugng tuong ung:
2,52 £ 0,13 mm; 3,45 + 0,19 mm va 0,015 £
0,001 g, dugc san xuat tai Trung tam Giong Nong
nghiép Binh Dinh.

Probiotic st dung trong nghién ctiu la ché
phdm Vibrotech ctia Cong ty ¢8 phan CP Viét
Nam (thanh phan chu yéu theo céng bd cua
nha san xudt bao goém Bacillus subtilis 10°
CFU/g, Bacillus lateosporus 10° CFU/g, chat
mang) (Hinh 1).

Hinh 1. Probiotic (Vibrotech) sti dung trong thi nghiém.
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2.2. Chuén bj thiic an thi nghiém

Phuong phap ché bién thic dn: Thic an st
dung trong thi nghiém nay la loai thtic dn ché
bién tii Acetes sp. (thanh phéan dinh dudng dugc
phan tich tai Vién nghién ctu ting dung khoa
hoc va cong nghé - Truong Pai hoc Quy Nhon cé
ham lugng protein tho 47,14%; lipid tho 4,71%;
khodng 15,12%; xo thd 2,72% va carbohyrat
13,63%. Cach ché bién nhu sau: Acetes sp. dugc
rlia sach bang nudc mdy va d€ rdo nudc trong
vong 5 - 10 phat. Sau d6, dugc hdp chin cach
thiy (& nhiét do 100°C, trong 15 dén 20 phut).
Thic an sau khi hdp chin dugc phoi kho duéi
anh nang nhe, thodng gid, sach sé hodc hong gié
trong vong 1 - 2 gio.

Phuong phéap b6 sung probiotic vao thiic an:
Probiotic dugc pha lodng bang nudc cét véi ty
1¢ 1:5, khdy déu sau d6 phun déu 1én thtic an da
dugc ché bién d€ probiotic ngdm vao thuc an
trong khoang 15 phut, sau dé st dung 5 g tinh
bot (nhan hiéu Nusted cua cong ty Elanco) hoa
loang trong 30 mL nudc cat phun déu lén 01 kg
thic an (dé kho trong 30 phut) nham tao 16p
ao han ché probiotic tan vao nuéc khi cho cua
an. Thuc dn sau phoi tron probiotic dugc bao
quan lanh & 4°C va stt dung dén trong 7 ngay dé
duy tri mét do lgi khudn hién dién trong thiic
an (Hinh 2).

Hinh 2. Thiic an ché bién tii Acetes sp. stt dung trong thi nghiém.

2.3. B0 tri thi nghiém

Thi nghiém dugc tién hanh trong b€ xi ming
c6 dién tich day 3 m? (duy tri myc nude 65 cm).
Thiét ké theo kiéu ngau nhién hoan toan bao
gom 4 nghiém thic véi 3 1an Idp lai. Nghiém thic
déi chiing khong bé sung probiotic vao nudc va
thic an (CT); Nghiém thuc b6 sung probiotic
(Vibrotech) vao nudc véi lugng 4 mL/m’ (theo
khuyén cdo ctia nha san xuit tuong duong mat
dod B. subtilis 4 x 10> CFU/mL + B. laterosporus
4 x 10> CFU/mL) (AW); Nghiém thtic bé sung

probiotic vao nudc véi lugng 2 mL/m’ (tuong
duong mét do B. subtilis 2 x 10> CFU/mL + B.
laterosporus 2 x 10> CFU/mL) va vao thtic an 20
mL/kg (tuong duong mat do B. subtilis 2 x 10°
CFU/g + B. laterosporus 2 x 10° CFU/g) (AW -
AF) va Nghiém thtic b6 sung probiotic vao thiic
an 40 mL/kg (tuong duong mat do B. subtilis 4 x
10° CFU/g + B. laterosporus 4 x 10° CFU/g) (AF).
Cua giéng dugc uong ¢ mat do 300 con/m? Cho
an 3 lan/ngay (6, 12 va 18 gio), luong thiic an st
dung 5 - 10% khéi lugng than. Thi nhiém dugc
tién hanh trong 30 ngay uong.
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Nudc cdp vao bé thi nghiém la nuéc bién sach
da dugc loc qua bd loc cat va khit khuén bang
chlorine (25 ppm) dugc pha véi nuée ngot dé dat
dd mén 15%o. B€ thi nghiém dugc b6 tri 01 vién
suc khi/m? ddy bé dam bao cung cip du ham
lugng 6 xy cho cua. Trong mdi bé thi nghiém
dugc bé tri 24 gid thé ludi lan den (dién tich 0,25
m?/gia thé) + vo ngao dau (dugc bé tri mét 16p
mong, chiém 60 - 70% dién tich day bé) dé lam

gia thé cho cua an ndp.

Sau khi cho 4n 1 - 2 gi¢, dung den roi quan
sat lugng thic an du thuta bam trén ludi lan
va vo ngao dé€ kiém tra tinh trang bat méi cta
cua giong va diéu chinh lugng thtic an cho phu
hogp trong lan cho an tiép theo. Hang ngay kiém
tra hoat dong va stic khoe ctia cua giéng dé co6
nhiing di€u chinh kip thoi. Dinh ky thay nudc 5
ngay/lan & mic 30% lugng nudc trong bé uong.

2.4. Phuong phap xac dinh cac yéu t0 moi
truong cua thi nghiém

Trong qua trinh thi nghiém, cac thong s6
nudc quan trong co ban trong moéi bé dugc theo
doi hai lan moi ngay trong thoi gian 06:00 va
14:00 gio. Nhiét do va pH nude duge do bing
may do ky thuédt s6 model: Mi 106 (d¢ chinh xac
nhiét d6 + 0,5°C va pH + 0,02). Ham lugng 6
xy hoa tan (DO) dugc do bang may do DO ky
thuat s6 Model: Mi 605 (d6 chinh xac + 1,5% gia
tri do). D¢ kiém, NH,, NO,- va d6 mén dugc do
tuong tng bang Checker MARINE Alkalinity
HI755 (d¢ chinh xac + 5% gia tri do), Checker
MARINE line Ammonia HI784 (d6 chinh xéc +
5% gia tri do, NH, tu do dugc tinh tif két qua
do NH,/NH,+ theo cong thtic tinh toan nha sdn
xuit), Checker MARINE Nitrite ULR HI764 (40
chinh xac + 4% gia tri do) va bang khuc xa ké
cam tay ATAGO (d¢ chinh xdc + 2 %o).

2.5. Phuong phap xac dinh khoéi lugng, chiéu
dai va chiéu rong mai cua

Khéi lugng than (BW) ctia cua dugc can bang
can dién tu (+ 0,001 g), chiéu dai mai (CL) va
chiéu rong mai (CW) dugc do biang thudc kep
dién tt (+ 0,01 mm) theo hudng dan cta Fazhan
& ctv. (2021). BW, CL va CW & dau va cudi thi
nghiém dugc 14y mau ngau nhién cén va do
tuong ting 30 con cua cho mdi bé thi nghiém
(90 con cho méi nghiém thtic). S6 lugng cua con
song dugc ghi lai d€ tinh ty 1é s6ng va ning suit.

2.6. Phuong phap dinh lugng mat d¢ Vibrio sp.
trong nudc va rudt cua giong

Mau nudéc va mau cua dugc thu dinh ky 7
ngay/lan vao budi chiéu (15:00 gi®); mau nudc
dugce lay tai 3 diém & gitia noi xdo tron bdi suc
khi trong bé uong. Trong khi, mau cua dugc thu
ngau nhién méi dot 15 con/nghiém thiic.

Xac dinh mét d¢ Vibrio sp. trong nudc va rudt
cua giéng dugc tién hanh theo phuong phap
dém khuén lac ctia Huys (2002) cu thé nhu sau:

Mau nudc thu ti bé uong dugc mang vé
phong thi nghiém va loc qua gidy loc (kich c&
40 pm) dé€ loai bo cac tap chét. Tiép dénlay 01
mL mau nudc cho vao 6ng nghiém vo trung thi
1, sau d6 thém 9 mL nudc vo trung NaCl 1,5%
(dugc dung dich pha loang 10'); tiép tuc thuc
hién pha loang dén 10°. Sau dé, lay 100 uL nudc
mau ¢ moi nong do pha loang ciy déu trén dia
petri cé chiia moi truong dac trung Thiosulfate
Citrate Bile Salts Sucrose (TCBS), méi nong do
lip lai 3 14n. U dia trong ti 4m 31°C, sau 24 gi®
tién hanh kiém tra mau sic va dém s6 khuin lac
moc trén méi dia.

Mau rudt trudce va rudt sau ctia cua dugce thu
theo hudng dan ctia Li & ctv. (2012); Saqib & ctv.
(2023). Mau cua gidng sau khi van chuyén dén
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phong thi nghiém dugc gdy mé lanh tiép dén rtia
sach biang nudc vo trung va khi trung lai bang
con (70%) trong 2 - 3 phat. St dung kéo vo trung
cdt quanh ria mai cua, boc 16p mai ra st dung
panme va kep gap ldy rudt trude va rudt sau cho
vao 6ng Eppendorf (2 mL), dung chay nghién
va tron déu mau sau do cén lay 0,1 g mau cho
vao ong Eppendorf (2 mL) thd 1 va thém 500
uL nuéce vo trung NaCl 1,5% dé€ tiép tuc nghién
mau, sau d6 thém nude vo trung NaCl 1,5% dén
da 1 mL. Ldy 100 pL dung dich & 6ng Eppendorf
1 cho vao 6ng Eppendorf tht 2 ¢ san 900 pL
nudc vo trung NaCl 1,5% (dugc dung dich pha

SGR_, hodc SGR  hodc SGR, (%/ngay)=

Trong do6: X, 1a chiéu dai, chiéu rong mai
hodc khoi lugng than tai thoi diém do t va X, la
chiéu rong, chiéu rong mai hodc khoi lugng co
thé tai thoi diém do t,.

Ty l¢ song (SR) (%):

sk(%a)= N x 100

Ni la s6 lugng cua giong ban dau dua vao thi
nghiém, Nf 1a s6 lugng cua giong thu dugc khi
két thuc thi nghiém.

Ning sudt (con/m?):
Ning sudt (con/m?) = Ig\ff

Nf la s6 lugng cua giong thu dugc khi két
thuac thi nghiém, S 1a dién tich bé uong.

Ty I¢ phdan dan (CV%):
Do 1éch chuidn

Trung - binh

CV(%) =
Tbng s6 Vibrio sp. trong mau nudc (CFU/mL):

Mat do Vibrio sp. trong nudc (CFU/mL) = S6
khudn lac trung binh x d6 pha loang x 10.

loang 107); ti€p tuc thuc hién pha lodng dén 10
Sau d6 ldy 100 pL nudc mau & moi néng do pha
loang cdy déu trén dia petri c6 chiia mdi truong
TCBS, méi néng d6 lap lai 3 14n. U dia trong tt
am 31°C, sau 24 gio tién hanh dém s6 khudn lac
moc trén moi dia. Mat do Vibrio sp. dugc tinh
bang don vi hinh thanh khuin lac (CFU/mL
hodc CFU/g).

2.7. Cac cong thic tinh toan

Toéc do tang trudng ddc trung theo chiéu dai
(SGR ) hodc chiéu rong mai (SGR ) hodc khoi
lugng co thé (SGR,,) dugc tinh theo cong thiic:

Ln (X;) - Ln (X,

1% 100
t -t

Tong s6 Vibrio sp. trong rudt cua giong (CFU/g):

Mat do Vibrio sp. trong ru¢t cua (CFU/g) =
S6 khuén lac trung binh x d¢ pha loang x 100.

Hiéu qud kinh té

Hiéu qua kinh té dugc phéan tich dua trén
tong chi phi va tdng doanh thu dé tinh todn cac
chi tiéu lgi nhudn rong cho 1 vu uong va ty suat
lgi nhuan trén t6ng chi phi (%) (Xe, 2010).

2.8. Phan tich di liéu

Céc gia tri trung binh va d6 léch chuén (SD)
dugc tinh todn trén phin mém Excel version
2021. So sanh su khéc biét gitia cac nghiém thtic
vé chiéu dai, chiéu rong mai, khoi lugng than
cling nhu toc d6 tang trudng, hé s6 bién thién,
ty 1é sdng, nang sudt cua cua va mat do Vibrio
sp. bang phuong phap One - Way ANOVA, st
dung phép kiém tra hau kiém ctia Tukey dugc
thuc hién trén phan mém SPSS version 20.0 v6i

muc y nghia P < 0,05.
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3. Két Qua va Thao Luén
3.1. Chat lugng moi trudng nudc

Bién dong gia tri cac chi s6 moi truong nudc
6 cac nghiém thuc dugc trinh bay tai Bang 1.
Trong thoi gian thi nghiém, nhiét d6 (dao dong
tu 26,00 - 29,60°C), pH (7,72 - 8,03), 6 xy hoa
tan (5,60 - 6,04 mg/L), do kiém (123,0 - 138,0 mg
CaCO,/L) & cac nghiém thiic khong c6 sy khac
biét (P > 0,05), va nam trong khoang thich hgp
cho su sinh trudng va phat trién cua xanh. Gia tri
cac chi s6 moi truong nudce thich hgp cho sinh
trudng va phat trién cua Scylla sp., gébm: nhiét do
27 - 32°C (Gong & ctv., 2015; Syafaat & ctv., 2020;
2021); DO > 5 mg/L, d% kiém > 80 mgCaCO,/L
(t6i du 120 mg CaCO,/L), NO, < 10 mg/L va
NO, < 5 mg/L (Shelley & Lovatelli, 2011); pH
7,5-8,5,NH, < 0,01 mg/L (Ganesh & ctv., 2015).
Tuy nhién, probiotic cé anh huéng t6i ham lugng
NH, va NO,. Trong d6, ham ligng NH, va NO,®
& nghiém thuic bd sung probiotic vao nudc (AW)
va nghiém thtic b6 sung probiotic vao nudc va
vao thic an (AW - AF) thép hon dang ké so v6i
nghiém thtic d6i ching (CT) va nghiém thic b
sung probiotic vao thtic an (AF) (P < 0,05).

Céc dang doc t6 cia ammonia dugc ghi
nhéan la mét trong nhiing nguyén nhéan phd bién
gy chét dong vat thiy san, nhat 13 & giai doan
du trung va trong nudi thuy san & mat do cao

(Parra & Yu, 1999). Trong nghién ctiu nay, ham

lugng NH, c¢6 xu huéng ting dan theo thai gian
uong va dat gia tri l6n nhét vao ngay thd 15 &
nghiém thic AW - AF (0,009 mg/L), ngay tht 24
¢ nghiém thic CT (0,016 mg/L) va sau d6 NH,
c6 xu hudng giam cham dan & ca 4 nghiém thuc.
Tuong td, ham ligng NO, cé xu huéng ting
dan dén ngay uong thtt 18 6 nghiém thiic AW,
ngay uong thi 24 & nghiém thiic AW - AF va
AF va ngay uong tht 30 6 nghiém thic CT, ham
lugng trung binh NO, cao nhat & nghiém thtc
CT (1,97 mg/L), ké dén AF (1,88 mg/L), AW -
AF (1,27 mg/L) va thap nhat 6 nghiém thic AW
(1,14 mg/L). Két qua nghién ctiu nay da chiing
minh, su bd sung probiotic vao nudc bé nudi thi
nghiém hang ngay 6 néng d6 2 - 4 x 10> CFU/mL
gitp cai thién chat lugng nudc. Diéu nay, c6 thé
do 2 chtng Bacillus khi b6 sung vao moéi truong
nudc da tao ra mdi trudng thuin lgi cho cac
chung lgi khudn phat trién giip ddy nhanh t6c
do phan huy thtc an thtia, phan thai va chuyén
héa cac hgp chit nito trong nudc, tii d6 da lam
giam dang ké ham lugng NO,” va NH, trong bé
uong so v6i nhom khong bd sung probiotic vao
nudc hodc chi b6 sung vao thic an (P < 0,05)
(Hinh 3). Nhiéu nghién ctiu ctia cac nhém tac
gia (Nimrat & ctv,, 2012; Tran, 2018; Monier &
ctv., 2023) cho két qua tuong ty va déu khing
dinh rang sy hién dién ctia hdn hgp Bacillus sp.,
dong vai tro thiét yéu trong chu trinh nito, lam

giam TAN, NO, va NO," trong mdi trudng nudc.
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Bang 1. Su bién ddng ctia cic chi s6 moi trudng nudce trong bé uong cua gidng

Chi s6 Nghiém thtic
moi triong CT AW AW - AF AF
Nhiét do 26,10 -29,60 26,00 - 29,50 26,10 -29,50 26,3-29,30
(O 28,21 + 0,804 28,19 + 0,77¢ 28,22 + 0,76¢ 28,20 + 0,764
DO 5,64 - 6,03 5,65 - 6,04 5,60 - 6,03 5,62 - 6,04
(mg/L) 5,84 + 0,10¢ 5,83 + 0,10 583+ 0,11¢ 5,85+ 0,11¢
pH 7,75 -8,01 7,71-8,02 7,75 - 8,02 7,72 -8,03
bokiém 125,00 - 135,00 129,00 - 138,00 128,00 - 136,00 123,00 - 136,00
(mgCaCO,/L) 130,73 + 2,79¢ 133,20 + 3,12¢ 132,33 + 2,09¢ 130,53 + 3,52¢
NH, 0,001-0,016 0,001 - 0,009 0,001-0,010 0,001 -0,017
(mg/L) 0,011 + 0,005? 0,006 + 0,002¢ 0,006 + 0,003¢ 0,010 + 0,004P
NO, 0,07 -3,06 0,07 -1,78 0,07 -1,97 0,07 -3,03
(mg/L) 1,97 + 1,08P 1,14 + 0,56% 1,27 + 0,64 1,88 + 1,01P

Ghi chi: Gid tri dugc trinh bay la Trung binh + do léch chudn. Cdc chii cdi a, b khdc nhau trén ciing
mot hang biéu thi su khdc biét ¢ y nghia thong ké gitia cdc nghiém thiic (P < 0,05). CT: nghiém thiic
doi chitng khong sii dung probiotic; AW: nghiém thiic b sung probiotic vao niuéc; AW - AF: nghiém
thiic bd sung probiotic vao nudc + trén thiic dn; AF: nghiém thiic tron probiotic vao thiic dn.

Mot s6 nghién ctiu c6 két qua tuong dong véi
nghién ctiu nay, theo Tran (2018) thi ham lugng
TANvaNO, c6 xu hudng ting din va ting manh

ham Iigng TAN va NO,". Tuong tu, Kewcharoen
& Srisapoome (2019) ciing béo cdo ring, b6 sung
B. subtilis v6i ndng do 10° - 10° CFU/mL da lam
vao cudi chu ky uong uong 4u trung cua xanh.  gidm ham lugng ammoniac trong nuéc bé nudi
Thém vao dd, viéc bs sung B. subtilis vao bé nudi

hang tuan véi mat do 10° CFU/mL da gitp giam

tom Litopenaeus vannamei.

@ CT XY Txy\Wi =@ CT cochee AW
an@m A\W-AF - @» o /\F =@ «AW-AF - P AF
0.020 4.00
0.015
=
8D
£0.010
I\"}
Z
0.005
0.000

0 3 6 9 12 15 18 21 24 27 30
Ngay uong

0 3 6 9 12 15 18 21 24 27 30
Ngay uong

Hinh 3. Bién dong ham lugng NH, va NO, & cdc nghiém thtc theo thoi gian uong.
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3.2. Sinh trudng, ty 1é song, ning suit va su
phén dan cta cua giong

Cac chi tiéu vé sinh trudng clia cua giong
bao gom: chiéu dai mai, chiéu rong mai, khoi
lugng than, toc do tang trudng dic trung vé
chiéu dai mai (SGR ), chiéu rong mai (SGR_,,)
va khoéi lugng than (SGR, ) cao nhit dugc tim
thdy & nghiém thic bé sung probiotic vao nudc
va vao thtc dn (AW - AF) va ¢o su sai khac so
v6i nghiém thtic d6i chiing (CT) va nghiém thtic
b3 sung probiotic vao thic dn (AF) (P < 0,05).
Tuy nhién, khong cé su sai khac khi so sanh véi
nghiém thtic b6 sung probiotic vao nudc (AW)

(P>0,05) (Bang 2). Trong khi do, ty 1¢ song (SR)
va nang suét cua giong (P) & cdc nghiém thtc
6 sti dung probiotic cao hon so véi nghiém doi
chiing (P < 0,05), nhung khong c6 su sai khac
gitia cic bé co sti dung probiotic (chi bd sung
vao nudc, b6 sung vao nudc va thic an hay
chi tron vao thtic dn) (P > 0,05). Tuong tu, st
dung probiotic giup tao ra dan cua giong dong
déu hon so véi nghiém thtic khong st dung
(P < 0,05). Tuy nhién, su phan dan vé chiéu dai
mai, chiéu rong mai va khoi lugng thin cua cua
giong khong cé sy khac biét gitia cac nghiém
thiic c6 st dung probiotic (P > 0,05).

Bang 2. Sinh trudng, ty 1¢ song, ndng sudt va su phan dan cta cua giong

Chi tiéu danh gid Nghiém thtic
CT AW AW - AF AF

CL, (mm) 2,52+0,13 2,52+0,13 2,52+ 0,13 2,52+0,13
CL, (mm) 12,32 £ 0,04* 13,17 £ 0,03¢ 13,26 +0,03¢ 13,01 +0,01°
SGR_, (%/ngay) 5,29 +£0,01° 5,51 +£0,01¢ 5,54 +£0,01° 5,47 £ 0,00°
CWi (mm) 3,45+ 0,19 3,45+ 0,19 3,45+ 0,19 3,45+ 0,19
CW, (mm) 17,39 = 0,05* 18,39 +0,03¢ 18,51 +0,02¢ 17,98 + 0,04°
SGR_ (%/ngay) 5,39 +£0,01° 5,58 £0,01¢ 5,60 £ 0,01¢ 5,50 £ 0,01°
BW, (g) 0,015 £+ 0,001 0,015 + 0,001 0,015+ 0,001 0,015 + 0,001
BW, (g) 0,91 +0,01° 1,04 + 0,00¢ 1,06 + 0,00¢ 0,97 £ 0,01°
SGR,,, (%/ngay) 13,81 +0,02* 14,25 + 0,00¢ 14,29 + 0,01¢ 14,02 + 0,03°
SR (%) 30,93 + 2,78 41,41 +2,24° 43,44 £ 2,01° 37,85+ 1,94°
Niéng suét (con/m?) 92,78 + 8,33° 124,22 +6,71° 130,33 +6,03* 113,56 + 5,83"
Cv,, (%) 14,20 + 0,30° 12,19 £ 0,14* 12,12 £ 0,26° 12,98 £ 0,31*
CV., (%) 14,31 £ 0,24° 12,27 £ 0,21* 12,12 + 0,09* 12,29 + 0,22°
CV,, (%) 32,49 £ 0,25 26,39 +£0,13° 26,19 +£0,11° 27,23 £0,53°

Ghi chi: Gid tri dugc trinh bay la Trung binh + d¢ léch chudn. Cdc chit cdi a, b, ¢ khdc nhau

trén cung mot hang biéu thi sy khdc biét c6 y nghia thong ké giita cdc nghiém thiic (P < 0,05). CT:
nghiém thiic doi chitng khong sit dung probiotic; AW: nghiém thiic b sung probiotic vao nudc;
AW - AF: nghiém thiic bd sung probiotic vao nudc + tron thiic dn; AF: nghiém thiic trén probiotic
vao thiic dn. CL, (mm), CW,(mm) va BW, (g): Chiéu dai, chiéu rong mai va khoi lugng cua ban
ddu; CLf (mm), CWf (mm) va BWf (g): la chiéu dai, chiéu rong mai cua va khoi lugng cua két thiic
thi nghiém; SGR, . ., (%/ngay): téc do sinh trudng ddc trung chiéu dai, chiéu rong mai va khoi
lugng cua; SR (%): ty 1é song cua cudi thi nghiém; CV %): ty 1é phan dan chiéu dai, chiéu
rong mai va khoi lugng.

L, CW, BW (
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Céc nghiém thtic b6 sung probiotic c6 chiia
vi khudn Bacillus sp. vao nuéc bé uong hoidc
tron vao thic dn da lam thay d6i hé vi sinh vat
trong nudc va rudt cua gidng giup cai thién moi
truong bé nuoi. Mdt khac, theo Tran (2018) b6
sung B. subtilis vao bé uong cua xanh lam ting
cac hoat tinh ctia cac enzyme tiéu hda (amylaze,
lipase va protease) giup cua tiéu hoa va hdp thu
thtic an t6t hon. Diéu nay lam tang toc do tang
trudng, ty 1é song va do dong déu cua cua giong.
Do vy, su sinh trudng ctia cua tét nhit & nghiém
thiic AW - AF trong nghién ctiu nay c6 thé do
su anh hudng cong hgp ctia moi trudng nuodi va
hiéu qua st dung thtic an ctia cua tét hon khi cua
dugc cho an thiic an c6 bd sung Bacillus sp. Theo
Onn & ctv. (2013) bd sung Bacillus sp. vao nudc
uong au trung cua xanh hang ngay tu giai doan
Zoea 1 dén Zoea 5 v6i nong do 10° - 10* CFU/
mL da lam tang ty 1é song va su dong déu cta
du trung. B6 sung Bacillus sp. vao nudc v6i miic
1 - 2 x 10* CFU/mL da giup tang ty 1¢ song 4u
trung cua xanh so vé6i doi chiing (P < 0,05) (Talib
& ctv., 2017); hay b6 sung B. subtilis v6i mic
10° CFU/mL hang tuén vao nudc bé uong da
lam tang cac hoat tinh enzyme tiéu héda, rat ngan
thoi gian bién thai va tang ty 1é song ctia 4u trung
cua so v6i nhém khong st dung (Tran, 2018).
Tuong ty trén tom L. vannamei, viéc b sung
Bacillus gébm B. subtilis va B. licheniformis vao
nudc ao nudi tom véi nong do 5 x 10* - 1,5 x 10°
CFU/mL da anh hudng tich cuc dén téc do tang
trudng, enzyme tiéu hoda, trang thai chong oxy
héa, chi s6 mién dich, kha ning khang bénh &
tom nuoi, dong thoi, cai thién FCR va ty 1é séng
so v6i nhom déi chiing (Monier & ctv., 2023).

Bén canh bd sung probiotic truc tiép vao
nudc, bé sung probiotic vao thic an cho &u
trung thiy san cing dugc nhiéu tic gia quan
tam, nghién ctu va két qua cing cho dugc
nhiing hiéu qua tich cuc vé tang cuong kha ndng

khang bénh, ty 1¢ song, sinh trudng,... ctia doi
tugng nuoi. Két qua nghién ctu cua Yeh & ctv.
(2014) khi bS sung B. subtilis E20 & mtic t6i uu
10° - 10" CFU/kg thtic én cho cua xanh da cai
thién phan ting mién dich, kha ning khang bénh
va ty 1é song cta cua. Cho cua xanh giai doan
giong dn thiic dn c6 b6 sung B. subtilis DCU hodc
B. pumilus BP v6i nong do 10° CFU/g thtic an
trong 30 ngay tang ty 1é song cua khi cdm nhiém
v6i vi khudn V. parahaemolyticus trong 48 gio
(Wu & ctv., 2014).

Ziaei-Nejad & ctv. (2006) da phat hién
rang viéc b6 sung Bacillus sp. trong uong tom
Fenneropenaeus indicus 1am tang hoat tinh cua
cac enzyme tiéu hoa, s6 lugng vi khuén Bacillus
sp. trong duong rudt, ty 1é séng va toc do tang
truéng ctia tom. Mat khac, tom dugc cho an
Artemia lam giau bang Bacillus sp. (2,2 x 107
CFU/mL) ¢6 s6 lugng vi khudn Bacillus sp. trong
rudt cao hon so vé6i b8 sung probiotic vao nudc
bé uong (7,3 x 10° CFU/mL b3 sung hang ngay).
Tuy nhién, khong c6 su khac biét vé sinh trudng
vaty 1é séng ctia tom gitia hai ché d6 b6 sung khac
nhau nay. Tuong tu, Zokaeifar & ctv. (2012) da
nghién cttu bd sung hon hgp hai chung vi khuén
B. subtilis (L10 va G1) 6 hai nong d¢ tuong ting la
10° va 10* CFU/g thtic dn; két qua cai thién t6c do
tang trudng va ty 1é séng ctia tom (L. vannamei).
Bén canh dé, két qua nghién ctiu cta Xie & ctv.
(2019) ciing cho ring, bg sung probiotic hdn hgp
(B. subtilis, B. licheniformis va Lactobacillus sp.)
vao thtic an & nong do 2 g/kg thiic an cho tom
L. vannamei ting kha nang sinh trudng va mién
dich khong dac hiéu, thay d6i hinh thai rut
va hé vi khudn dudng rudt ctia tom. Mit khac,
Kewcharoen & Srisapoome (2019) cling cho
rang, bd sung B. subtilis vao thiic an & muic 107 va
10° CFU/kg thtc an cho tom L. vannamei, gitp
cai thién t6¢ do tang trudng, tang ty 1é chuyén ddi
thiic an, taing ddng ké phan Gng mién dich va cai
thién kha ning khang bénh phan trang trén tom.
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3.3. Mt d¢ vi khuén Vibrio sp. trong nudc va
trong rudt cua giong

Mat d¢ vi khudn Vibrio sp. tong s6 trong
nudc bé uong cua & ca 4 nghiém thic déu c6 xu
huéng tang dan theo thoi gian uong. Sau 28 ngay
uong, mat do Vibrio sp. tong s6 & cac nghiém
thtic dao dong tti 5,0 - 61,0 x 10> CFU/mL. Trong
d6, mét do Vibrio sp. c6 khudn lac xanh (KLX)

dao dong tii 1,1 - 48,2 x 10° CFU/mL, khudn lac
vang (KLV) dao dong ti 3,9 - 14,3 x 10* CFU/
mL. B6 sung probiotic lam giam dang ké mat do
vi khudn Vibrio sp. trong nudc (P < 0,05). Cu thé,
mat do Vibrio sp. tong s6, KLX va KLV th4p nhat
dugc tim thay & nghiém thtic AW va c6 su khac
biét so v6i nghiém thiic CT va AF (P < 0,05). Tuy
nhién, khong c6 su khac biét so v6i nghiém thic
AW - AF (P < 0,05) (Bang 3).

Bang 3. Mat d¢ Vibrio sp. tdng s6, khuén lac xanh (KLX) va khuén lac vang (KLV) trong nuéc bé

uong cua giéng

Mat do6 Vibrio trong nuéc (CFU/mL)

Chi s6 Nghiém thtic - - - -
7 ngay 14 ngay 21 ngay 28 ngay
CT 3,9£0,7° 17,1 £5,8 42,7 £9,8 58,7 £ 10,4°
Vibrio AsW 1,5+ 0,5 2,3+0,8° 3,8 +£0,9° 5,0 £0,9°
téng s6 (x 10%) AW - AF 1,9 £0,6* 2,5+0,9 3,9+0,7¢ 6,1 £ 1,6
AF 3,6 £0,5 20,7 £ 4,6 43,1+ 4,5 61,0 £7,7°
CT 2,3+0,5° 11,9 +5,2° 32,0 10,3 48,2 +10,7°
AW 0,4 0,3 0,5+0,2¢ 1,0 £ 0,4* 1,1 £0,4°
KLX (x 10%)
AW - AF 0,5+0,2¢ 0,9 £ 0,4° 1,0 £ 0,4* 1,5+ 1,0°
AF 2,2£0,3° 13,8 £ 3,2 29,9 +4,8° 46,7 + 6,9
CT 1,7+0,2° 5,2 +2,0° 10,7 +4,7° 10,4 + 4,6
AW 1,1+0,3° 1,8 +0,6° 2,8+0,5° 3,9+1,2
KLV (x 10?)
AW - AF 1,4 +0,5® 1,7 + 0,6* 3,0 £0,6° 4,5+ 1,3
AF 1,3+0,3® 6,9 +2,4° 13,2 + 3,7 14,3 £ 5,0°

Ghi chii: Gid tri dugc trinh bay la Trung binh + d¢ léch chudn. Cdc chii cdi a, b khdc nhau trén ciing
mot cot biéu thi sy khdc biét c¢6 y nghia thong ké gitia cdc nghiém thiic (P < 0,05). CT: nghiém thiic doi
chiing khong sit dung probiotic; AW: nghiém thiic bo sung probiotic vao nudc; AW - AF: nghiém thiic
bd sung probiotic vao nudc + tron thiic an; AF: nghiém thiic trén probiotic vao thiic dn.

Tuong tu, mat d6 Vibrio sp. téng s6 trong
rudt cua giong & ca 4 nghiém thic déu tang dan
theo thoi gian uong. Sau 28 ngay uong, mét do
Vibrio sp. tong s6 trong rudt cua giéng dao dong
tu 3,4- 9,8 x 10* CFU/g, KLX dao dong tu 0,5
- 7,7 x 10* CFU/g, KLV dao dong tui 2,2 - 3,3 x
10* CFU/g. Su bé sung probiotic da lam giam
mét do Vibrio sp. téng s6 so v6i nghiém thiic d6i
chiing (P < 0,05). Dac biét, mat do Vibrio sp. co
KLX trong rudt cua giong thap nhit dugc tim

thdy & nghiém thiic AF, ké dén 1a AW - AE, AW
va thdp hon c6 y nghia thong ké so v6i nhém &
nghiém thuc CT (P < 0,05). Tuy nhién, khong
c6 su sai khac c6 y nghia vé mat do Vibrio sp.
KLX giia 3 nghiém thtic c6 bé sung probiotic.
Ngugc lai, mat do Vibrio sp. KLV thip nhat dugc
tim thdy & nghiém thic CT (P < 0,05); nhung
mat do Vibrio sp. KLV khong sai khac c6 y nghia
gitia cac nghiém thtic c6 b sung probiotic & cac
phuong phap khac nhau (P < 0,05) (Bang 4).
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Bang 4. Mat d¢ Vibrio sp. tong s6, khuén lac xanh (KLX) va khuén lac vang (KLV) trong rudt cua xanh

Mét 46 Vibrio trong rudt (CFU/g)

Chi's0 Nghiém thiic 7 ngay 14 ngay 21 ngay 28 ngay

Vibri CT 1,6 + 0,3 3,8 +0,5¢ 59 +0,7° 9,8 + 0,9
vro. AW 14 £04° 3,1£0,3 3,5£0,5° 43£0,8
tong so AW - AF 1,2+ 0,3 1,8 + 0,4 2,9 +0,6° 3,4+ 0,5
(x10%) AF 1,5+ 0,1° 2,2+ 0,6° 33 +0,3° 39+ 0,7°
CT 1,0 + 0,2 2,2 40,3 4,4 +0,9° 7,7 +1,2°
AW 0,4 +0,1° 1,3+0,3 1,1 +0,4° 1,3+ 0,5

KLX 1 4 bl bl bl bl bl bl bl bl
(x10%) AW - AF 0,3 +0,1° 0,5+ 0,2° 0,4 +0,2° 0,7 + 0,2°
AF 0,4 +0,2° 0,6 + 0,2 0,6 + 0,3 0,5 + 0,3°
CT 0,5+ 0,2° 1,7 + 0,2 1,5 + 0,4° 2,2 +0,5°
AW 1,0 + 0,3 1,8 + 0,3 2,4 +0,4° 3,0+ 0,5

KL 1 4 bl bl bl bl bl bl bl bl
V (x10%) AW - AF 0,9 +0,2° 1,3 +0,2¢ 2,5+ 0,5 2,7 + 0,5%
AF 1,1 +0,2x10** 1,7 +0,4% 2,7+ 0,3 33+0,7°

Ghi chii: Gid tri dugc trinh bay la Trung binh + d¢ léch chudn. Céc chii cdi a, b, ¢ khdc nhau trén
cung mot ¢t biéu thi sy khdc biét c6 y nghia thong ké giita cdc nghiém thiic (P < 0,05). CT: nghiém thiic
doi chitng khong sii dung probiotic; AW: nghiém thiic b sung probiotic vao niuéc; AW - AF: nghiém
thiic b sung probiotic vao nudc + tron thiic dn; AF: nghiém thiic trén probiotic vao thiic dn.

Theo Rengpipat & ctv. (1998) Bacillus sp.
dugc coi la tac nhan sinh hoc gitp han ché bénh
do Vibrio spp. gay ra trong hé théng nudi thuay
san. Cac probiotics chtia Bacillus sp. chu yéu da
dugc bd sung vao thiic an hoac bd sung truc tiép
vao nudc déu mang lai hiéu qua nhu cai thién
tang trudng, giam chi phi san xudt, cai thién
phan ting mién dich va kha nang chong chiu cac
diéu kién moi truong khac nghiét va dich bénh
ctia dong vat thuy san (Rahman & ctv, 2021).
Trong nghién ctiu nay, sy suy giam ctia mat do vi
khudn Vibrio sp. & cac nghiém thuc c6 bd sung
probiotic c6 thé do cac chung Bacilus sp. ¢é trong
ché phdm sau khi vao bé uong hodc rut cua da
lam thay d6i hé vi sinh vat trong nudc va rudt
cua giong thong qua viéc tao moi truong thuan
lgi cho cac chung vi khudn ¢6 1¢i phét trién. Cac
chting nay c6 thé tiét ra cac chit héa hoc c6 kha
nang uc ché sy phat trién cua Vibrio sp. hodc
canh tranh dinh dudng va gia thé cta chung. B.
subtilis da dugc bao cdo 1a phat trién manh trong
rudt ctia dong vat giap xac (MacFaddin, 2000)
tao ra cac quan thé vi khudn hiu ich tiét ra cac
chat héa hoc tic ché hodc tiéu diét, canh tranh
dinh dudng hodc gia thé bam ctia cac quan thé
vi khudn khéac (Fredrickson & Stephanopoulos,

1981; Verschuere & ctv., 2000). Theo Wu & ctv.
(2014), bd sung B. subtilis vao thtic dn cho cua
xanh da giup tang kha nang mién dich, kha niang
khang bénh & cua chéng lai bénh do tic nhan
Vibriosis khi cdm nhiém v6i V. parahaemolyticus.
Tuong tu, Onn (2016) cing két ludn rang, su
dung probiotics c¢é chtia Bacillus sp. da gitp
giam luong V. parahaemolyticus gay bénh trén
au trung cua Scylla sp. Bén canh do, nghién ctiu
ctia Tran (2018) clng cho két qua tuong ty, &
nghiém thtic c6 b6 sung probiotic vao nude gitp
tic ché Vibrio sp. 6 muc thip va 6n dinh & mtc
an toan cho 4u trung cua xanh (tu 0,3 - 1,32 x
10 CFU/mL).

Trong két qua nghién ctiu nay, b6 sung
probiotic lam gidm ding ké mat do Vibrio sp.
téng s6 va KLX trong nudc, dac biét & nghiém
thiic AW va AW - AF Diéu nay c6 thé la nguyén
nhan giai thich cho ty 1é séng ctia cua gidng tang
& cac nghiém thuc c6 bd sung probiotic ¢ chia
B. subtilis va B. lateosporus. B&i khudn lac xanh
la tdc nhan giy bénh & 4u trung cua bién va
thudng gay chét hang loat ¢ giai doan au trung
va Megalopa, st dung Bacillus sp. da cai thién ty
1 séng ctia du trung cua xanh va tic ché sy phat
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trién ctia Vibrio sp. xanh (Talib & ctv., 2017).
Tuong tu, theo Durga (2020), st dung probiotic
(chtia 11 loai Bacillus sp.) xti 1y ao va b6 sung vao
thtic an nuoi tdm L. vannamei lam giam mat do
Vibrio sp. téng s6 va KLX trong nudc, tram tich
va trong rudt tom.

3.4. S0 b hach toan hiéu qua kinh té

So v6i nhém dai chung, cic bé c6 su dung
probiotic khoéng lam thay déi dang ké vé t6ng
chi phi san xuét (Bang 5). Trong khi, b6 sung
probiotic giup cai thién ddng ké doanh thu, lgi
nhudn va ty sudt 1gi nhuin trong uong gidng
cua xanh. Trong do, st dung phuong phap két
hogp gitia b6 sung truc tiép probiotic vao nudc va

tron vao thic dn cho hiéu qua kinh té cao nhit
(dat lgi nhuén 1.295.750 d6ng/3 bé va ty sut loi
nhuén 58,28%). Gia thanh cua giéng cao nhét &
nghiém thic d6i chiing (2.575 d6ng/con) va thap
nhét & nghiém thic bd sung probiotic vao nudec
va vao thtic an (1.895 dong/con). Bdi su bd sung
probiotic da lam tang san lugng cua giong thu
hoach so v6i nhom doéi ching. Giia cac nhom
bé c6 st dung probiotic & cac phuong phap khac
nhau khong c¢6 su chénh léch 16n vé doanh thu,
lgi nhuén va ty sudt lgi nhuén. Do d6, buéc dau
c6 thé khing dinh st dung probiotic lam ting
hiéu qua kinh té trong uong giéng cua xanh va
khong c6 su khéac biét dang ké khi sti dung & cac
phuong thtic khac nhau.

Bang 5. Hiéu qua kinh t€ sti dung probiotic trong giong uong cua xanh

N6 bon S6 Pon Nghiém thtic

of dung vi lugng  Gid(VNP) T AW AW-AF __ AF
Con giéng con 2.700 400 1.080.000 1.080.000 1.080.000 1.080.000
Thuic dn (Rudc) kg 12 25.000 300.000 300.000 300.000 300.000
Probiotic xti Iy nu6c ~ mL 360 170 61.200
(2 mL/m?)
Probiotic xti Iy nu6c ~ mL 720 170 122.400
(4 mL/m?)
Probiotic tron thiic an  mL 70 170 11.900
(20 mL/kg)
Probiotic tron thiican  mL 140 170 23.800
(40 mL/kg)
Chrorine xt ly nudc kg 0,5 40.300 20.150 20.150 20.150 20.150
Dién nudc bé 3 50.000 150.000 150.000 150.000 150.000
Kh4u hao tai san bé 3 100.000 300.000 300.000 300.000 300.000
Cong cham séc bé 3 100.000 300.000 300.000  300.000 300.000
Téng chi dong 2.150.150 2.272.550 2.223.250 2.173.950
S6 lugng cua giong con 835 1.118 1.173 1.033
thu duoc
Gia thanh cua giong  con 2.575 2.033 1.895 2.105
Gia ban dong 3.000 3.000 3.000 3.000
T6ng thu dong 2.505.000 3.354.000 3.519.000 3.099.000
Lgi nhuén dong 354.850 1.081.450 1.295.750  925.050
Ty sudt lgi nhudn (Lgi % 16,50 47,59 58,28 42,55
nhuéin/Chi phi)

Ghi chii: CT: nghiém thiic d6i chitng khéong sii dung probiotic; AW: nghiém thiic b8 sung probiotic vao nuéc;
AW - AF: nghiém thiic b8 sung probiotic vao nudc + tron thiic dn; AF: nghiém thiic tron probiotic vao thiic dn.
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4. Két Luan

BG sung probiotic chita Bacillus (B. subtilis,
B. laterosporus) vao nudc hodc két hop tron vao
thiic dn da giup cai thién chat lugng nudc (giam
NH3, NO2-) trong bé uong cua gidéng. Dong
thoi, lam tdng téc do tang trudng, ty 1¢ song (ting
6,92 - 12,51%), nang sudt (tang 23,7 - 40,5%) va
tao dan cua giéng dong déu hon. Probiotic con
lam gidm mat d6 vi khuén Vibiro sp. trong nudc
va rudt ctia cua, han ché mam bénh.

L&i Cam Doan

Toi xin cam doan cong trinh nghién ctiu
la cong trinh nghién ctiu khoa hoc ctia ban than
va cac cong su. Cac so liéu, két qua dugc trinh
bay trong bai bao nay la trung thuc va chua dugc
ai cong b trong bat ky cong trinh nghién ctu
nao trudc day.

Lo6i Cam On

Nhém tac gia bay té long biét on t6i Trung
tam Giéng nong nghiép Binh Dinh da ho trg co
s& vat chat, trang thiét bi cho nghién ctiu. Cam
on Ban cht nhiém dé tai “Nghién ctiu giai phap
luu gitt qua dong mot s6 giong thiy san co gia tri
kinh té cao phuc vu giong cho vu nudi sém sau la
6 vung dam pha Tam Giang - Cau Hai tinh Thuia
Thién Hué” da ho trg kinh phi thuc hién nghién
ctiu nay (Ma dé tai: B2023 - DHH - 23).

Pao bic boi Véi Pong Vat

Nghién ctiu nay dugc thuc hién tuan thu chét
ché cac diéu luat va quy dinh vé€ quyén dong
vat. bugc hdi dong Animal Ethics trudng Dai
hoc Nong Lam, Pai hoc Hué kiém duyét va cép
chling nhén theo s6 tham chiéu: HUVN0029:
thang 10 nam 2023.
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