HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256 Vol. 10(3)-2026: 5816-5826

ANH HUONG CUA SYNBIOTIC Bacillus sp. -
FRUCTOOLIGOSACCHARIDE DEN CAC CHI TIEU TANG TRUONG VA
MOT SO YEU TO KHANG BENH CUA CA NAU (Scatophagus argus)
Nguyén Thi Hué Linh*, Nguyén Pirc Quynh Anh, Nguyén Thi Xuin Hong,

Nguyén Ngoc Phude
Truong Pai hoc Nong Lam, Pai hoc Hué.
*T4c gia lién hé: nguyenthihuelinh@huaf.edu.vn, nthlinh@hueuni.edu.vn

Nhdn bai: 22/11/2025  Hoan thanh phan bién: 10/01/2026  Chdap nhdn bai: 28/01/2026
TOM TAT

Muyc tiéu nghién cu nhim dinh gia tic dong cua synbiotic gom Bacillus sp.va
fructooligosaccharide (FOS) trong khau phan in dbi voi mot sb chi tiéu ting truong va mién dich cua
c& nau (Scatophagus argus). Thi nghiém dugc b tri ngiu nhién véi bdn nghiém thirc, ldp lai 3 1an, bao
gdm: Pdi chimg (NT1, khong bé sung Bacillus sp. + FOS vao thte an), NT2 (Bacillus sp. 10’ CFU/mL),
NT3 (Bacillus sp. 10”7 CFU/mL + 0,2% FOS) va NT4 (Bacillus sp. 10" CFU/mL + 0,5% FOS). Ca thi
nghiém dugc thu mau dé xac dinh cac chi tiéu ting truong tai ngdy 0 va ngay 60; tong s6 hong cau va
hoat tinh enzyme lysozyme tai ngay 30 va 60; va cam nhiém v6i Vibrio sp. sau 60 ngay cho an thirc an
thir nghiém. Két qua c4 ¢ nghiém thirc NT3 va NT4 ghi nhan tdc d¢ ting truong, tong s6 hong cau va
hoat tinh lysozyme cao hon 13 rét so voi ca & nghiém thirc di chimg. Céc chi s6 nay ting co ¥ nghia
thdng ké (p<0,05) & cac nghiém thirc bd sung Bacillus sp. + FOS vao thirc an. Sau khi cam nhidm Vibrio
sp., ca & nghiém thitc NT4 c6 ty 18 chét tich lily 30% dugc ghi nhan thip nhét so vé6i ca & cac nghiém
thirc khac. Két qua khiang dinh hiéu qua tich cuc cua synbiotic Bacillus sp. — FOS dbi véi tang trudng
va strc khang bénh ctia ca nau.
Tir khod: Bacillus sp., FOS, Lysozyme, Tong sb t& bao mau, Scatophagus argus
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ABSTRACT

The objective of the study was to evaluate the effects of a synbiotic containing Bacillus sp. and
fructooligosaccharide (FOS) in the diet on some growth and immune parameters of spotted scat fish
(Scatophagus argus). A completely random arrangement was employed for the experiment, comprising
four treatments, repeating 3 times, including: NT1 (control, without adding Bacillus and FOS in feed),
NT2 (Bacillus sp. 107 CFU/mL), NT3 (Bacillus sp. 10’ CFU/mL + 0.2% FOS), and NT4 (Bacillus
sp. 107 CFU/mL + 0.5% FOS). Fish were sampled to assess growth parameters on days 0 and 60; total
erythrocyte count and lysozyme activity on days 30 and 60; and infected by Vibrio sp. after 60 days of
feeding trial. The results indicated that fish in the treatment NT3 and NT4 showed higher growth
performance, erythrocyte counts, and lysozyme activity than those in fish of the control group. The
increase in these indices was statistically significant (p<0.05) in the treatments supplemented with a
combination of Bacillus sp. and FOS. Following Vibrio sp. challenge, the lowest cumulative mortality
of experimental fish was recorded in the treatment NT4 (30%). These findings confirm the positive
effects of the Bacillus sp.—FOS synbiotic on the growth performance and disease resistance of spotted
scat.
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1. MO PAU

Loai c& nau (Scatophagus argus) la
mot trong nhiéu loai ¢4 phan bd pho bién tai
ving dam pha Tam Giang, Thanh ph6 Hué,
Viét Nam. Pay la loai an tap, uu tién thuc
an co nguén géc thuc vat, voi thuc don
phong phu nhu rong tdo, rau xanh, cén
trung, giap xac va thirc an cong nghiép. Ca
nau la loai rong mudi, suc soéng cao, phd
thirc an da dang nén di va dang 1a ddi tugng
nudi duoc wa chudng hién nay (Nguyén Vin
Huy va cs., 2021). Tuy vay, trong qua trinh
nudi ca nau ciing c¢6 thé bi nhidm bénh do vi
khuédn gay ra, trong d6 c6 vi khuan Vibrio
spp. 1a tac nhan gay bénh chinh trong nhiéu
hé thong nudi trong thiy san, cac loai vi
khudn nay xuat hién nhiéu & méi truong
bién nhiét d6i va 6n déi (Ina-Salwany va
cs., 2019). Chiing 12 mot phan ctia hé vi sinh
vat binh thudng ciia mdi truong bién
(Blancheton va cs., 2013) va khu tra ¢ rudt
ctia nhiéu loai thity sinh vét (Egerton va cs.,
2018). Do d6, bénh do vi khuén Vibrio la
mot trong cac bénh chinh & nhiéu loai ca
nudi va ca ty nhién di dan dén thiét hai kinh
té dang ké cho ngudi nudi (Mohd Nor va
cs., 2019). Vi khuén Vibrio c6 thé gay ra ty
1é tir vong & c4, san luong va chét luong ca
thap hodc chi phi quan Iy va kiém soat dich
bénh tang & ca nudi (Peterman va Posadas,
2019). Hon nita, kha ning mic bénh do
Vibrio thuong cao hon ¢ ca nuoi giai doan
gidng khi mai tha vao hé thong nudi thuong
pham so v&i ca truong thanh (Ransangan va
cs., 2012). Vibrio spp. da dugc bao cao la
tac nhan gy bung phat dich bénh & mot s6
loai ¢4 bién nhu: ca hé chim do (Abudefduf
vaigiensis), ca chim vay vang (Trachinotus
blochii), ca4 chém (Lates calcarifer), ca rd
phi (Oreochromis niloticus), ca hé cam
(Amphitrion percula) & An Do (Sony va cs.,
2021), ca mu (Epinephelus fuscoguttatus) ¢
Malaysia va Thai Lan (Mohd-Aris va
cs.,2019a; Hoihuan va cs., 2021), ca mu lai
(E. fuscoguttatus x E. lanceolatus) ¢ Trung
Qudc (Zhu va cs., 2017); ca d6i muc (Mulgi
cephalus) ¢ Ai Cap (EI-Son va cs., 2021);
va ca Hong my (Sciaenops ocellatus) & Viét
Nam (Yen va cs., 2022).
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Trong nudi trong thay san bién,
synbiotic va cac ché pham sinh hoc khac
dugc xem 1a bién phap hitu hiéu dé phong
bénh cho ca. Synbiotic la san pharn dugc tao
ra tir sy két hop gilta cac vi khuan c6 loi
(nhu Bacillus, Lactobacillus...) va mét loai
carbohydrate co nguf)n gbc chua yéu tir thuc
vét. Synbiotic tao diéu kién thuan lgi cho loi
khuéan phat trién, ting cudng hoat hoa céc
qua trinh chuyén hoa va nang cao kha nang
sdng sot cua chung trong dudng rudt. Pidu
nay gop phan duy tri hé vi sinh can bang va
cai thién stc khoe vat chi. (DeVrese va
Schrezenmeir, 2008; Pandey va cs., 2015;
Ringg va Song, 2016). Trong do,
fructooligosaccharide (FOS) la mét dang
carbohydrate c6 ngudn gbc thue vat duge
danh gia c6 tiém niang ung dung cao trong
nuoi trong thiy san (Zhou va cs., 2010;
Dong va Wang, 2013). Nhiéu nghién ctru da
ching minh ring viéc bd sung
fructooligosaccharide vao khau phéan an da
giup cai thién tdc do tang trudng & dong vat
thiy san nhu ca tra (Pangasianodon
hypophthalmus), ca tr6i An Do (Labeo
rohita), ca dia (Siganus guttatus) (Anh va
Huong, 2014; Sukul va cs., 2023; Chat va
cs., 2024). Tuy nhién, cac bang chimg khoa
hoc vé anh huong cua synbiotic dén ting
truong va mién dich ¢ ca nau (S. argus) hién
van con han ché. Tir thyc tién trén, nghién
ctru ndy hudng dén viéc bude dau xem xét
anh hudng cua synbiotic Bacillus sp. -
fructooligosaccharide véi cac ty 1& phéi tron
khac nhau 1én téc do ting trudng va cac chi
tiéu mién dich ctia c& nau (S. argus), nghién
ctru duge ky vong s& tao nén tang khoa hoc
cho nhitng nghién ctru sau nay lién quan dén
viéc tng dung ché pham synbiotic trong
phong va tri bénh & ca bién nudi.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru
2.1.1 Vi khudn thiz nghiém

Chung vi khuan Bacillus sp. dugc
phén 1ap tir rudt ca ngtr (Thunnus sp.) thu tai
ving bién thanh phé Hué. Dich rudt cua ca
ngr duoc sir dung dé phan 1ap vi khuén
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Bacillus, m6i treong dinh dudng sir dung 1a
TSA (Tryptone Soy Agar, Himedia, An
Do), diéu kién nudi cdy ¢ 28°C trong 24 —
48 gid. Cac khuan lac c6 hinh thai dic trung
dugc dinh danh so bo dua trén dic diém
hinh thai va phan tng sinh hda co ban, sau
d6 dugc xac nhan bang giai trinh tw gen 16S
rRNA (s6 liéu khong cong bd). Chung
Bacillus sp. duoc luu giit va cung cip cho
nghién ctru nay tir Phong thi nghiém Khoa
Thuy san, Truong Pai hoc Nong Lam, Pai
hoc Hué. Chung Bacillus sp. duoc tai nudi
cdy trén moi trudng dinh dudng TSA &
28°C trong 24 gid. Sau d6 chung vi khuan
nay dugc chuyén sang méi trudng long TSB
(Tryptone Soy Broth, Himedia, An D) va
dugc u trén may lic (100 vong/pht,
Yinder, Trung Quéc) trong 24-48 giov &
28°C @& tang sinh. Dich vi khuan trong moi
truong TSB dugc xir 1y ly tam & 3.000
vong/phut trong thoi gian 20 phit. Dich ndi
sau ly tam duoc loai bo, phi”m con lai duoc
b6 sung NaCl sinh 1y 0,85% dé thu huyén
pht. Dich huyén phu cta vi khuan (1 mL)
dugc su dung dé xac dinh mat do té bao
bang quang phd ké (Spectrophotometer
4111 RS, Zuzi, Tay Ban Nha) ¢ budc song
620 nm, ODeoo = 1 tuong ting voi mat do vi
khuan 10* CFU/mL (s6 liéu khong cong
bd).
2.1.2 Chuan bj thikc én thir nghiém

Su phdi tron vi khuan Bacillus sp.
(107 CFU/mL) va fructooligosaccharide &
nﬁ)ng d6 0,2% va 0,5% duoc tién hanh theo
lidu lugng va phuong phap cua Bui Thi
Bich Hing va Nguyen Thanh Phuong
(2019) voi mot sé didu chinh nhe. Dich
huyén phu vi khuan Bacillus sp. (100 mL,
mat do 10®8 CFU/mL) duogc ly tam ¢ 3.000
vong/phut trong 20 phit, phan can vi khuan
dugc hoa trong 10 mL nudc cit da bd sung
fructooligosaccharide v4i ham lugng 0,2 g
va 0,5 g. Hon hop (10 mL) & timg nong do
duogc phdi tron ky voi 100 g thire dn cong
nghiép (Saving SS40, Cong ty trach nhi¢m
hiru han DACHAN, Viét Nam). Sau khi
phéi tron, thirc an duoc phun bod sung 1%
dau ca lam chét két dinh, tron déu, dé kho &
nhiét 46 phong trong 2 gio, sau do dong goi

5818

va bao quan & 4°C cho dén khi sir dung
trong thi nghiém.

Ngudn fructooligosaccharide — sir
dung trong céac thi nghiém cia nghién ctru
nay la san pham duoc san xuat tir tap doan
WakoPure Chemical Industries, Ltd. (Nhat
Bén).

2.1.3. Vi khuén cam nhiém bénh

Chung vi khuan Vibrio sp. duoc phan
1ap tir ca nau (S. argus) mac bénh 1 loét tai
vung nudi thudc phuong Thudn An, thanh
phé Hué. Chung nay dugc dinh danh so bo
duya trén dic diém hinh thai khuén lac va cac
chi tidu sinh hoa (dir liéu chua cong bd), va
hién dugc luu gitr tai Phong thi nghiém
Khoa Thuy san, Truong Pai hoc Nong Lam,
Pai hoc Hué.

Trudc thi nghiém cam nhiém, vi
khudn duogc tai nudi cdy trén moi truong
dinh dudng TSA + 2% NaCl, rdi ting sinh
trong TSB + 2% NaCl. O cac budc nudi cay,
vi khuan déu duge u ¢ 28°C trong 24 — 48
gio. Sau do, mat do vi khudn duge diéu
chinh vé 105 CFU/mL dwa phuong phép do
quang phd tai ODeoo va phuong phap dém
khuén lac.

2.2. C4 thi nghiém

Ca nau (S. argus, 3-5 g) dugc thu tir
ao nudi & phuong Phong Pha, thanh phd
Hué. Ca& dugc nudi trong bé composite
(1000L) dé thich nghi véi diéu kién thi
nghiém trong 14 ngay. Ca dugc cho an thic
an cong nghiép (40% protein thd; 3% khdi
lwong than), chia 1am hai 1an/ngay (8 gid 00
va 14 gio 00). Bé nudi duoc suc khi lién tuc
24 gio/ngdy. Trong sudt qua trinh nudi
thuan va thi nghiém, cac yéu té méi truong
duogc duy tri 6n dinh v6i nhiét d6 nude 22—
23°C, d0 man 22%o0 va oxy hoa tan 5-6
mg/L.

Trude khi tién hanh thi nghiém, 5 ca
nau dugc bt ngdu nhién dé kiém tra hoat
dong boi 16i linh hoat, bé mit co thé khong
bi trdy xudc, cic tia vy nguyén ven, ndi
quan khong c6 diu hiéu bat thuong, ca
khong bi nhiém ngoai ky sinh tring, noi ky
sinh tring va vi khuén.

Nguyén Thi Hué Linh va cs.
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2.3. B tri thi nghi¢m

2.3.1 Thi nghiém danh huwong cua thie dan
phoi trén Bacillus sp. va FOS 1én toc do
ting trieong VA mot sé chi sé dap ng mién
dich cia canau

Thi nghiém duogc b tri ngau nhién
v6i bon nghiém thire. Cac nghiém thirc bao
g6m NT1: ca dugc cho an thirc an khong bo
sung Bacillus sp. va FOS (dbi ching); NT2:
ca duge cho an thire dn c6 bd sung Bacillus
sp. (10" CFU/mL); NT3: c4 dugc cho dn
thirc an c6 bd sung Bacillus sp. (107
CFU/mL) va 0,2% FOS; NT4: ca duogc cho
an thic an co6 bo sung Bacillus sp. (107
CFU/mL) va 0,5% FOS. Mdi nghiém thirc
lap lai 3 1an. Trong 60 ngay cho an c6 hodc
khong c6 thire an thir nghiém, c& dugc nuoi
vdi mat do 30 con trong bé 120 L, cho an 2
lan/ngay, khiu phan bang 5% khdi luong
than.

Tai ngay 0, phan b4 ngau nhién 40 c&
vé mdi bé, sau d6 thu 10 ca/bé tién hanh can,
do dé xac dinh khéi lugng va chiéu dai ban
dau cua ca thi nghiém. Tai ngay 60 két thic
thi nghiém, 15 c&/bé ngau nhién dugc can
khéi luong va do chiéu dai dé xac dinh toc
do6 tang trudéng.

Tién hanh thu miu mau ca ¢ cac
nghiém thuc (3 c&/bé) vao ngay thar 30 va
ngay 60 sau khi ca dugc bd sung cd hoic
khong hdn hop FOS va Bacillus sp. dé xac
dinh tong s6 hdéng cau va hoat tinh
lysozyme.

2.3.2 Thi nghiém cam nhiém vi khudn gdy
bénh Vibrio sp. 1én ca nau

Sau 60 ngay bo sung hoic khong bd
sung hon hop FOS va Bacillus sp. ca thi
nghi€ém ¢ cac nghiém thirc cho an (NTI,
NT2, NT3 va NT4) dugc tién hanh gy cam
nhidm voi vi khuan Vibrio sp. Ngudn vi
khuan chuan bi tr muc 2.1.3, duogc pha
lodng dén 105 CFU/mL (gia tri LDso, s6 liéu
khong cong bd) va st dung cho thi nghiém
cam nhiém ca.

Thi nghiém bb tri 12 ca/bé, m61
nghiém thirc c6 3 bé. Ca thi nghiém & mdi
nghiém thirc dugc cam nhidm véi vi khuan
Vibrio sp. (10° CFU/mL) bang phuong phap

https://tapchidhnlhue.vn
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ngam. Sau 2 gio ngam, ca duoc dua tro lai
ting bé nudi & mdi nghiém thirc. Ty 1¢ chét
cuia ca sau cam phlem dugc quan sat trong
14 ngay. C4&c bé nudi ca thi nghiém dugc
suc khi lién tyc, khong thay nudce, ca duge
cho an thure an cong nghiép theo nhu cau.
~ Ti 1& chét (%) = (Tong sb ca chét

/Tong s6 ca thi nghiém) x 100
2.4. Phwong phap xac dinh mé§t so chi tiéu
tang trudng va mién dich
2.4.1. Toc do tang truong

Téq do tang truong dugc danh gia
dya trén s0 liéu chicu dai va khoi lugng than
ctia ca dugc thu mau ngau nhién vao ngay 0
va ngay 60 cta thi nghiém.

Téc d6 tang trudng cua ca duge tinh
theo cong thuc:

) Téc d6 tang truong khdi lwong tuyét
doi cua ca (DWG) = (W, — Wo)/t (g/ngay)

) Téc d6 tang truong khéi lugng tuong
doi cua ca (WG) = 100*(W; — Wo)/ Wo
(%/ngay)

. Trong d6: Wo: Khéi lugng ca ban
dau (g), We Khdi lugng ca két thuc thi
nghiém (g),

t: Thoi gian thi nghiém (ngay)

) Téc do ting truong chiéu dai tuyét
d6i cuia cac (DLG) = (L — Lo)/t (cm/ngay)

) Téc d6 ting trudong chidu dai tuong
doi cua ca (LG) = 100*(L: — Lo)/ Lo
(%/ngay)

Trong do: Lo: C,Ihiéu dai ca ban dau
(9), Le: Chiéu dai cé ket thac thi nghiém (g),

t: Thoi gian thi nghiém (ngay)

24.2. ch;gg 50 héng cau

Tién h‘z‘mh lay mau ca tor dong mach
chu ¢ duéi bang kim tiém tiét trung (1 mL)
da trang qua dung dich chong dong lithium
heparin (Céng ty ¢ phan y t& Hong Thién
My, Viét Nam). Sau do, pha loang mau ca
bang dung dich Natt-Herrick (Gentian
violet 0.6 mM; Natri citrate 5.8 mM) theo
ty 1€ 10 pL : 990 pL (1:100).

. S luong héng cau dugc xac dinh
bang budng dém Neubauer (Natt va
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Herrick, 1952) va duogc tinh toan theo cong
thtrc:

Téng s6 hong cau (té bao/mL) = HC x
10 x 5 x 200 x 1000

Trong d6, HC: Téng sé hdng cau trong
5 viing dém
2.4.3 Hoat tinh lysozyme

Xac dinh duong chuan lysozyme:
chuan bi dung dich lysozyme 6 cac nong do
0; 2;4; 8 va 16 pg/mL. Tlep do, cho 10 pL
dung dich tir méi ndng do cia dung dich
lysozyme da chuén bi vao dia 96 giéng, roi
thém 200 pL dich huyén phu vi khuan
Micrococcus luteus (Sigma) vao mdi giéng
dd co dung dich lysozyme ¢ cac nong do
khac nhau.

Hoat tinh lysozyme trong huyét
thanh ca duoc xac dinh bang phuong phap
so mau: 10 pL huyét thanh duoc cho vao dia
96 giéng, thém 200 pL huyén phu vi khuin
M. luteus, i & 27°C, sau d6 do d6 hip thu &
495 nm bang quang phd ké UV-Vis. Gia trj

hoat tinh lysozyme dugc tinh toan dua trén
dudng chuan lysozyme da xay dung (Ellis
va cs., 1990).

2.5. Phwong phap xir 1y s6 li¢u

Két qua dugc the hién dudi dang gia
tri trung binh + d6 Iéch chuan. Kiém dinh sy
khac biét gilta cac nghiém thic st dung
One-way ANOVA, cac gia tri trung binh
dugc so sanh bang Tukey test & murc y nghia
p < 0,05 trén phan mém SPSS phién ban
15.0.

3. KET QUA VA THAO LUAN

3.1. Anh huwéng ciaa synbiotic gﬁlp
Bacillus sp. va fructooligosaccharide doi
voi mot so chi tiéu ting trwéng cia ca nau
(S. argus)

Sau 60 ngay thir nghiém cho an hon
hop vi khuan Bacillus sp. va
fructooligosaccharide, cég chi tiéu tang
trudng cta ca nau dugc thé hién ¢ Bang 1.

Bdng 1. Chi tiéu ting trudng cua ca niu sau 60 ngay nudi véi ché do an bd sung hodc khong bd sung
Bacillus sp. vd FOS ¢ cac nghiém thirc thi nghiém

o ia e . Nghiém thitc  Nghiém thtc  Nghiém thiec  Nghiém thic
Cac chi tiéu danh gia NT1 NT?2 NT3 NT4
Khdi luong diu (g) 3,80,8 3,8£0,9 3,9+0,7 4,0+0,6
Khéi luong cudi (g) 9,8+0,8° 10,1+1,0° 11,4+1,1° 11,941,1°
Ch1§u dai dal:l (cm) 4,9+0,6 5,0+0,9 5,2+0,8 5,2+0,7
Chiéu dai cudi (cm) 7,240,7° 7,5+0,7° 7,620,8 7,7+0,8°
;‘fn‘;‘-’dgn(%,\tfg?% khoiluong 15564300 166141340  100,4+0,5° 201,5+7,3°
Eﬁfﬂ‘;"dzn(gl_g“‘;zsg chicu dai 47,740 4° 48,8+2,1° 48,2+6,8" 48,7+1,5"
Tée do tang truong khéi lugng a b be c
tuyét déi (DWG: gingay) 0,10,0 0,11+0,0 0,12+0,0 0,13+0,0
Tocdo tang trubng chicuddi 430,008 0042000 0,04£00° 0,04+0,0°

tuyét d6i (DLG; cm/ngay)

Cadc gia tri co cung ky tu trong cung mot hang (a, b, c) cho thay sw khdc biét khong co y nghia
thong ké (p>0,05). NT1: nghi¢m thirc ddi chimg; NT2: nghiém thirc chi bo sung Bacillus sp.;
NT3: nghiém thurc bo sung Bacillus sp. va FOS (0,2%); NT4: nghiém thirc bo sung Bacillus sp. va
FOS (0,5%)

Bang 1 cho thay, khdi lugng va chiéu
dai cudi cung cia cd & cac nghiém thuc
(NT3 va NT4) c6 bd sung Bacillus sp. két
hop FOS cao hon c¢6 ¥ nghia so v&i dbi
chimg va nghiém thirc chi bd sung Bacillus
sp. (NT1 va NT2) (p<0,05) sau 60 ngay thi
nghiém. Toc d¢ ting truong khdi lugng va
chiéu dai trong ddi ciing duoc cai thién 16
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rét & NT3 va NT4, dic biét & muic bd sung
0,5% FOS (NT4). Hién nay chwa c6 nhiéu
nghién ctru vé anh huéng cua hdn hop gdm
vi khuan ¢6 lgi Bacillus va FOS 1én toc do
ting trudng ctia c bién nodi chung va ca nau
noi riéng. Panase va cs. (2023) ghi nhan
rang b6 sung FOS va B. subtilis khong lam
thay d0i dang ké hiéu suat ting trudng cuia

Nguyén Thi Hué Linh va cs.
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ca rb phi (24,5+1,6 g). Tuy nhién, Pawar va
cs. (2023) da ching minh rang két hop FOS
vaB. subtilis (10-10° CFU/mL) da cai
thién hé sb chuyén do6i thirc an va toc do
ting truong cia ca trdi An Do (Labeo

thu chét dinh dudng, t8i wu hoa sy can bﬁng
vi khuan dudng rudt va kich thich hé thong
mién dich (Zakariaee va cs., 2021, Linda va
cs., 2025).

3.2. Anh huéng ciia ché d @n thirc dn bo

fimbriatus) giai doan gidng. Két qua cua
nghién ctru nay ciing di cho thiy ring
synbiotic gdbm Bacillus sp. (10’ CFU/mL)
va FOS (0,2 va 0,5%) c6 hiéu qua tich cuc
trong qué trinh tang trudng clia ca nau gidng
so v6i nghiém thirc ddi ching. Nhu vy,
synbiotics khi bo sung vao thirc an da hiu 4 ey dal .
qua nang cao hiéu sult tang truéng & cd chu khong cho an hon hop vi khuan Bacillus sp.
yéu bang cach cai thién viéc st dung va hap va FOS dugc the hién 6 Bang 2.
Bing 2. Tdng hdong cau cua ca nau sau khi cho 4n hodc khong cho an hdn hop vi khuan Bacillus sp.

sung Bacillus sp. va FOS dén mot s6 yéu
t6 dap Wng mién ciia ca nau

Téng hong cau

Téng s6 hong ciu cua ca & nghiém
thirc thi nghiém va nghiém thuc doi chung
ngdy thir 30 va 60 cho c4 an thirc an c6 hoac

va FOS
A . Ngay 30 cho an thirc dn bo sung Ngay 60 cho an thurc an bo sung
Nghiém thirc (X100 t& bao/mL) (X106 t& bao/mL)
NT1 116,7 + 6,52 122 £ 3,62
NT2 143 +5,3° 152,7 + 3,2°
NT3 152 + 6,2° 171,3 £ 3,5°
NT4 179 £6,2° 192,3 + 3,1¢

 Cac gia tri c6 cung ky tw trong cung mot cét (a, b, ¢, d) cho thdy sw khac biét khong co y nghia
thong ké (p>0,05). NT1: nghiém thirc doi ching; NT2: nghiém thirc chi bo sung Bacillus sp.; NT3:
nghiém thirc b6 sung Bacillus sp. va FOS (0,2%); NT4: nghiém thurc bd sung Bacillus sp. va FOS
(0,5%)

Thi nghiém ghi nhan tong s6 hong
ciu cta ca cao hon & cac nghiém thirc bo
sung Bacillus sp. va/hoac FOS (NT2, NT3,
NT4) cao hon c6 ¥ nghia so véi ddi ching
(NT1) vao ngay tha 30 va 60 cho an
(p<0,05). Tong sé hdng ciu & cac nghiém
thic b sung FOS két hop Bacillus
sp. (NT3 va NT4) vao ngay thir 60 cO Xxu
hudng cao hon so véi ngay thir 30, nhung
su khac biét nay khong c6 ¥ nghia thong ké
(p>0,05). Huyét hoc 1a mot chi sé quan
trong phan anh tinh trang sinh ly va suc
khoe cua dong vat, trong d6 c¢o6 ca. Thong
qua viéc phan tich té bao mau, c6 thé danh
gia duogc tac dong cia cac chét kich thich
mién dich dén hoat dong ciia hé mién dich
ca (Maita, 2007).

D3 ¢6 nhiéu nghién ciru chimg minh
rang synbiotics tuy khong tuong tac truc
tiép v6i hong cau & cap do té bao, nhung
duéi tac dung tich cuc cua synbiotics dbi
v6i stic khoe, kha niang hip thu chit dinh
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dudng va chirc ning mién dich cua ca da
dan dén nhimng cai thién dang ké vé cac
thong s6 huyét hoc, bao gém ting s luong
hong cau va nong do hemoglobin (Huynh
va cs., 2017; Srirengaraj va cs., 2023;
Rahmi va cs., 2025). Két qua thi nghiém
nay cho thay viéc bd sung Bacillus sp. va
FOS da co tac dung tich cuc trong viéc gia
tang s6 luong hong cau & ca nau. Két qua
nay phu hop voi nghién ctru ciia Akrami va
cs. (2013) trén ca tam (Acipenser stellatus)
khi bo sung FOS vao thirc an, va véi nghién
ctru cua Bui Thi Bich Hang va Nguyén
Thanh Phuong (2019) trén c4 r6 phi
(Oreochromis sp.) khi b sung FOS va B.
subtilis vao thirc an cua ca.

Hoat tinh enzyme lysozyme

Két qua hoat tinh enzyme lysozyme
clia c4 tai cac nghiém thirc thi nghiém va doi
chung ngay thir 30 va 60 cho ca an (hodc
khong cho an) hon hop Bacillus sp. va FOS,
dugc thé hién ¢ Hinh 1.
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Hinh 1. Hoat tinh enzyme lysozyme ctia ¢4 nau sau khi cho an hodc khong cho an hdn hop vi khuan
Bacillus sp. va FOS. Céc gia trj c¢6 cung ky tu trong cling mot hang (a, b, ¢, d) cho thy sy khac biét
khong c6 y nghia théng ké (p>0,05). NT1: nghiém thirc di chimg; NT2: nghiém thirc chi bd sung
Bacillus sp.; NT3: nghiém thirc bo sung Bacillus sp. va FOS (0,2%); NT4: nghiém thiic bd sung
Bacillus sp. va FOS (0,5%)

Két qua cho thdy, vao ngay thir 30 bd
sung Bacillus sp. va FOS, hoat tinh
lysozyme huyét thanh ciia ¢4 & cac nghiém
thitc NT2, NT3 va NT4 ting c6 y nghia
thdng ké so voi ca & nghiém thirc dbi chimg
(p<0,05). Pén ngay thir 60, hoat tinh nay
tiép tuc gia ting va dat mirc cao nhat & NT4
(p<0,05). So sanh theo thoi gian, gia tri
lysozyme ¢ ngay thir 60 cao hon so voi ¢
ngay thtr 30 & tat ca cac nghlem thire, cho
thdy hiéu qua tich liiy cta viéc bd sung
synbiotic cho cé nau thi nghi¢ém (Hinh 1).

Trong hé mién dich cua ca, lysozyme
la enzyme quan trong c6 chirc nang pha huy
vach té bao vi khuan; enzyme nay hién dién
trong dich nhdy, mau va cac co quan chira
bach cau (Lie va cs., 1989). Nhiéu nghién
ctru trude day cling cho thay tac dong tich
cuc ciia probiotic va prebiotic dén hoat tinh
lysozyme: bd sung B. subtilis 1am ting hoat
tinh lysozyme ¢ ca ro6 phi (Oreochromis
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niloticus) nudéi mat do cao (Guilherme va
cs., 2014) va & ca hdi van (Oncorhynchus
mykiss) (Maryam va Masood, 2014); b6
sung két hgp FOS va B. subtilis gitp ting
hoat tinh lysozyme & ca diéu hong
(Oreochromis sp.) (Bui Thi Bich Hang va
Nguyén Thanh Phwong, 2019). Ngoai ra,
nghién ctu ciia Zhang va cs. (2014) cho
thiy, viéc bd sung FOS va Bacillus
licheneformis cho ca vén (Megalobrama
terminalis) da lam tang déng ké té bao bach
cdu, hoat tinh lysozyme va b6 thé.

3.3 Anh huéng ciia ché dd in thirc in bd
sung Bacillus sp. va FOS dén ty 1§ song
ciia ca nau sau khi cim nhiém véi Vibrio
sp.

Ty 1 chét tich luy ctia ca & nhom thi
nghiém va nhom déi chimg sau 60 ngay cho
in hodc khong cho an hon hop Bacillus sp.
va FOS, va sau 14 ngay cam nhiém véi vi
khuan Vibrio sp., két qua thé hién ¢ Hinh 2.

Nguyén Thi Hué Linh va cs.
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Hinh 2. Ty 1¢ chét tich luy ciia c4 thi nghiém sau 14 ngay cam nhiém véi vi khuan Vibrio sp. NT1:
nghiém thirc doi chumg; NT2: nghiém thirc chi bo sung Bacillus sp.; NT3: nghiém thirc bo sung
Bacillus sp. va FOS (0,2%); NT4: nghiém thirc b sung Bacillus sp. va FOS (0,5%)

Theo Hinh 2, ca & nghiém thic dbi
ching (NT1) va nghiém thie bd sung duy
nhat Bacillus sp. (NT2) bat dau chét vao
ngay thir 3 va ti 1& chét tich luy 1an luot 1a
63,3% va 48,9%. Trong khi d9, ca ¢ cac
nghiém thirc bd sung Bacillus sp. két hop
FOS (NT3 va NT4) bét dau chét mudn hon
(ngay thir 4), voi ty 18 chét tich ity thdp hon
r0 rét, dac biét NT4 chi khoang 30%
(p<0,05). Nhu véy, bd sung Bacillus sp. két
hop FOS, dac bi€t ¢ mirc 0,5%, gilp cai
thién dang ké kha niang song sot ctia ca nau
sau khi cam nhiém véi Vibrio sp..

Nghién ctru ciia Zhang va cs. (2014)
ciing cho thiy két qua tuong t, khi bd sung
B. licheniformis va FOS cho ca vén (M.
terminalis) da nang cao ty 1& séng sau cam
nhiém Aeromonas hydrophila. Ciing theo
Faramazi va cs. (2011), viéc bd sung
Lactobacillus acidophilus cho c4 hoi van
(O. mykiss) da cai thién sirc dé khang va lam
ting ty 16 séng sau khi cam nhiém
Pseudomonas aeruginosa. Co ché bao vé
nay dugc cho 14 do vi khuan Bacillus c6 kha
nang canh tranh chét dinh dudng, chiém chd
bam va tiét cac chat khang khuan tc ché vi
khuén vi khuan gay bénh (Aly va cs., 2008).

https://tapchidhnlhue.vn
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4. KET LUAN
B6 sung hén hop vi khuan

Bacillus sp. (10" CFU/mL) va FOS (0,2
hodc 0,5%) vao thuc an da cai thién dang
ké 1én téc do ting trudng, tong sd té bao
mau va hoat tinh enzyme lysozyme cta
c4 nau gidng thi nghiém sau 60 ngay
nuoi. Ngoai ra, hdn hop nay con gitp nang
cao strc dé khang cua ca ndu dbi voi Vibrio
sp., thé hién qua ty 1 chét tich lily sau cam
nhiém dudi 50% va thap hon 16 rét so véi
cac nghiém thic khong bd sung. Két qua
nghién ctu cho thiay viéc bd sung
synbiotic Bacillus sp. va FOS 1a giai phap
tiém ning nhim nang cao hiéu qua nudi ca
nau va giam thiéu rai ro do bénh vi khuin
gay ra.
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