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TOM TAT

Nghién ciru dwoc thire hién nham danh gid sw anh huéng cia bé sung
Lactobacillus plantarum (107 CFU/g thitc dn) va 1% inulin vao thirc
an theo chu ky 2 tudn/thang Ién tang truéng va dap ung mién dich cd
tra (Pangasianodon hypophthalmus) trong diéu kién nuéi ao. Thi
nghiém duwoc bé tri hoan toan ngau nhién véi 3 nghzem thite (NT) gom
doi chimg (NT1), b6 sung L. plantarum (NT2) va b6 sung 1% inulin
(NT3), moi nghiém thicc lap lai 3 lan. Tién hanh thu mau vao tudan thir
4 va 8 tuan sau khi bé sung L. plantarum (107 CFU/g) va 1% inulin.
Cac chi tiéu mién dich bao gé‘m mat do téng héng cau, mdt do tcfng
bach cau, dinh luwong tung loai bach cGu va hoat tinh lysozyme duoc
phan tich @é danh gia dap img mién dich ciia cd. Két qua cho thdy cdc
chi tiéu tang trudng, huyét hoc va hoat tinh lysozyme ¢ NT2, NT3 déu
cao hon so vé6i doi ching sau 8 tuan thi nghiém. Nghiém thirc NT3 cho
két qua tang trong, ting trudng tuyeét ddi cao nhat lan heot 42, 4 gva
0,61 g/ngay o 2 dot thu mau va ciing cho thay cd c6 déap ieng mién dich
16t nhdt.

Tir khoa: Ca tra, Lactobacillus plantarum, mién dich, inulin

ABSTRACT

The study was conducted to evaluate the effect of Lactobacillus
plantarum (107 CFU/g feed) and 1% inulin dietary supplementation on
the growth performance and immune response of striped catfish
(Pangasianodon hypophthalmus). The experiment was randomly
designed with 3 treatments including control (NTI), L. plantarum (10/
CFU/g) 2 weeks interval (NT2), 1% inulin 2 weeks interval (NT3).
Alltreatments weretriplicated. Sampling were done in the week 4™ and
8" of L. plantarum (10’ CFU/g) and 1% inulin supplementation.
Immune parameters including total erythrocyte cells, total leucocyte
cells, the number of each type of leucocyte and lysozyme activity were
analyzed to evaluate fish immune response. The results showed that the
growth performance, haematology and lysozyme activity in treatment
NT2 and NT 3 were higher than those of the control treatment. In the
treatment of 1% inulin 2 weeks interval - NT3, the growth performance
and daily weight gain showed the highest values (42,42g and 0,61 g/day)
in both sampling times and indicated the best immune response of fish.

Keywords: immune, inulin, striped

catfish

Lactobacillus plantarum,
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1. GIOI THIEU

Nuoi trdng thuy san 1a mot trong nhiing nganh
quan trong dong gop dang ké vao su phat trién cua
nén kinh t& Viét Nam, trong do dong bang song Ctru
Long 1a khu vuc c¢6 nghé nudi thiy san phat trién
nhit ca nuéc. Ca tra (Pangasianodon
hypophthalmus) 14 mot trong nhimg ddi twong thity
san nudi va xuat khau chu lyc cia ving. Vi nghé
nuoi ca tra mang lai nhiéu loi ich vé kinh té va xa
hoi nén dién tich nuoi ca tra ngay cang moé rong va
mat d§ nuodi cling tang cao. Mirc d6 nudi tham canh
ngdy cang cao cung voi nhing thay doi bat thuong
ctia thoi tiét di tao didu kién cho mam bénh phat
trién va gy bénh cho c4 tra. Viée sir dung thude va
hoa chét chua ding quy dinh da dan dén nguy co ton
luu du luong trén san phém tao ra cac dong vi khuan
khang thudc, pha huy quan thé vi sinh vat trong moi
truong nudi trong thuy san va trc ché hé thong mién
dich ¢ ca (Phu & Phuong, 2015).

Viéc sir dung probiotic va prebiotic trong nuoi
trdng thuy san di dugc tmg dung phd bién nham
ngan ngira dich bénh cho cac ddi twong thiy san va
tao ngudn thyc pham sach cho nguoi tidu dung
(Chitmanat et al., 2003). Cac probiotic va prebiotic
dong vai trd quan trong trong viéc kiém soat dich
bénh do c6 kha ning khang vi khuén, khang stress,
kich thich tang truéng va tang cudng hé mién dich
trén ca (Akhter et al., 2015).

Mot sb nghién ciu tng dung bd sung
Lactobacillus plantarum vao thirc dn ca cho thiy cai
thién ting truong, ting cudng mién dich va khang
lai mam bénh trén ca (Giri et al., 2013; VanDoan et
al.,, 2020; 2021). Tuong tu, cac prebiotic nhu
oligosaccharide, FOS, inulin ciing mang lai nhiéu
loi ich cho cac ddi tuong thuy san (Han & Hang,
2018; Hang & Phuong, 2020). B6 sung prebiotic va
probiotic giup gia tang hiéu qua cai thién tang
truong, thay doi thanh phan hé vi sinh duong rudt
theo hudng c6 loi, ting cuong mién dich, vi thé cai
thién stc khoe cua vat nudi (Wang et al., 2017,
Hoseinifar et al., 2020). Nghién ctru nay ké thira cc
két qua nghién ctru truée diy (Han & Hang, 2018;
Hang et al., 2022) va tmg dung trién khai cac két qua
nghién ctru trong diéu kién phong thi nghiém sang
mo hinh nudi ¢ tra trong ao nham danh gia lai két
qué nghién ctru trong diéu kién nudi thuc té. Két qua
clia nghién ciru cung cép céc thong tin hiru ich lam
co sO xay dung bién phap phong bénh cho ca tra
nuéi thwong pham, nang cao hiéu qua ctua nghé nuéi
catra
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2. PHUONG PHAP NGHIEN CUU
2.1. B6 tri thi nghiém

Thi nghiém dugc thuyc hién tai Trung tdm
Nghién ctru ing dung thuy san cong ngh¢ cao va cac
mau duge phan tich tai phong thi nghiém Khoa
Bénh hoc Thuy san, Truong Thuy san, Truong Dai
hoc Can Tho. Ngudn ca tra giong dugc sinh san,
vong dudng tai trai gidng va cung cdp cho thi
nghiém nay.

Chudin bj thirc dn: Thirc an thi nghiém 13 thirc
an vién cong nghiép c6 ham lugng dam 30% (Cong
ty Cargill). Inulin (Sigma) va L. plantarum (Cong ty
sinh pham Khanh Hoa) dugc hoa tan vao 15 mL
nuéc theo ti 1& twong ng ciia mdi nghiém thic,
phun déu vao 1 kg thirc an, dé kho tu nhién trong
mét khoang 4 gid, sau d6 40 mot 16p dau muc
(0,5%), thure an dugc ¢ nhiét do phong trong 2 gi¢
sau do6 dugc trit 6 4 °C trong thoi gian thi nghiém.

Thi nghiém dugc bd tri hoan toan ngau nhién véi
3 nghiém thirc (NT), mdi nghiém thuc lap lai 3 lan
gdm: nghiém thtrc d6i ching (NT1) - khong bd sung
inulin va L. plantarum; nghiém thic 2 (NT2): bd
sung L. plantarum (107 CFU/g) va Nghiém thirc 3
(NT3): bd sung 1% inulin. Inulin va L. plantarum
dugc bd sung vao thirc dn cho ca theo nhip 2
tuan/thang. Thi nghiém dugc thyc hién nu6i ca trong
giai ¢6 kich thude (2 x 2 x 2m), mdi giai bd tri 200
c4 tra gidng co khéi luwong (11,09 +1,24g). Thi
nghiém dugc tién hanh trong 8 tuﬁn. Ca duogc cho dn
3% trong lugng than, 2 1dn/ngay. Mau mau dugc thu
vao tudn thir 4 va 8 cua thi nghiém dé danh gia chi
tiéu huyét hoc va mién dich. Céa dugc can khdi lugng
vao ngay bét ddu va ngay két thuc thi nghiém dé tinh
tang truong. Quan sat va ghi nhan cac biéu hién cta
c4 thi nghiém mdi ngay dé theo dai kha ning nhiém
bénh tu nhién cua ca & ao nudi. Cac chi tiéu moi
truong dugc theo doi hang ngay, nhiét do: 27,9 +
2,37 °C, pH: 7,15 £+ 0,36, oxy hoa tan: 3,86 + 0,52
mg/L, ph hgp cho su phat trién cua ca tra.

2.2. Phwong phép thu miu

C4 dugc thu mau ngau nhién 5 ca/giai va gy mé
bang 0,1 ppm MS222 (Merck). Sau khi can khéi
lugng, dung kim vo trung da trang heparin (Merck)
lay tir 0,3 dén 0,4 mL mau & dong mach dudi cia ca
cho vao 2 6ng Eppendorf 1,5 mL. Mot dng dugc sir
dung dé phan tich chi tiéu huyét hoc, 1 dng duge ly
tam véi toc do 7.500 vong/phiit trong vong 10 phut.
Rut ldy phan huyét twong cho vao 6ng Eppendorf
khac, trit & -20°C cho dén khi phan tich cac chi tiéu
mién dich.
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2.3. Phuong phap tinh ting truéng ciia ca

Tang truong clia ca dugc tinh dya theo cong
thire: Tang trong: WG= (Wf-Wi); Tang trudng theo
ngay: DWG (g/ngay) = (Wf-Wi)/t; Tang trudng
tuong d6i: SGR (%o/ngay) = [(LaWf-LnWi)/t x100.
Trong d6, Wi: Khéi lugng ca & thoi diém ban dau
(g); Wf: Khéi lugng ca & thoi diém két thuc thi
nghiém (g); t: thoi gian nudi (ngay).

2.4. Phuong phap phén tich cic chi tiéu

huyét hoc va mién dich

Pinh lwong héng cdu: Mat 46 hdng cau duoc
x4c dinh bang budng dém Neubauer theo phwong
phap cta Natt & Herick (1952) va tinh theo cong
thirc: HC = C x 10 x 5 x 200 (t& bao/mm?) (C: Tong
s6 hong cau cua 5 ving dém).

Téng bach cau va tieng logi bach cdu: Pugc
phan tich theo phuong phép cia Hrubec et al.
(2000). Trai mau méau trén lame va nhudm voi
Wright & Giemsa. Tong s6 bach cau duoc tinh theo
cong thire: TBC (tb/mm?) = (s6 BC trong 1.500 té
bao x R)/sé HC trong 1.500 t& bao (TBC: mat do
téng bach cdu, BC: bach ciu, R: mat do h6ng clu,
HC: hong cau).

Dinh lwong tirng logi bach cau: Dém sb lugng
ting loai bach cau trong tong s6 200 té bao bach cau.
Tinh mat d6 ting loai bach cau theo cong thure: Mét
d0 loai bach cau (tb/mm?) = (S6 lwong mdi loai bach
cau x TBC)/200

Hoat tinh Iysozyme: Puogc phan tich theo
phuong phap cua Ellis et al. (1990). Hoat tinh
lysozyme duogc tinh dua vao dudng chuén lysozyme.

Hoat tinh dgi thuc bao: Xac dinh hoat tinh dai
thyc bao dua theo phuong phap cua Siwicki &
Anderson (1993). Hoat tinh thyc bao dugc tinh dya
trén téng s6 té bao thuc bao trong 100 dai thyc bao
dém duoc.
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Hoat tinh bé thé: Hoat tinh bo thé dugc phan
tich theo phuong phap cua Sunyer & Tort (1995)
dwa trén sy phan giai hong cau cua bd thé. Hoat tinh
bd thé duogc tinh theo phwong phap Milla et al.
(2010).

2.5. Phwong phap xir Iy s6 liéu

S6 liéu duoc xtr Iy bang phan mém Excel, xir ly
thong ké theo phuwong sai mot nhan t6 ANOVA va
so sanh sy khac biét c6 ¥ nghia biang phép thir Ducan
& d6 tin cay 95% v6i phin mém SPSS.

3. KET QUA VA THAO LUAN
3.1. Két qua thi nghiém

3.1.1. Tang truéng ciia cd tra sau 8 tuan bo
sung L. plantarum va inulin

Sau 8 tuan thi nghiém, két qua cho thiy ting
trong ca dao dong trong khoang 29,81-42,42¢g (Bang
1). Cu thé, nghiém thirc bd sung L. plantarum (10
CFU/g) va 1% inulin c6 ting trong lan luot 39,03 g
va 42,42 g, trong khi ting trong clia ca & nghiém
thirc d6i chimg 13 29,81g. Khéi lugng trung binh cua
c4 & cac nghiém thirc c6 bd sung L. plantarum (107
CFU/g) va 1% inulin cao hon c6 ¥ nghia thong ké
50 v6i ca & nhom doi chimg lan luot 1a 1,42 va 1,51
lan (p<0,05). Tuong ty, tdc do tang trudng theo ngay
sau 8 tuan thi ‘nghiém ¢ cac nghiém thirc b6 sung 1%
inulin cho két qua cao nhét (0,61g/ngay), nghiém
thac bd sung L. plantarum (107 CFU/g) dat
(0,57g/ngay) cao hon va c6 ¥ nghia so v6i nghiém
thirc d6i chimg (p<0,05). Toc do ting trudong tuong
dbi cua ca o cac nghiém thirc dao dong tur 2,09 dén
2,31 %/ngay, cu thé ¢ nghiém thic bd sung L.
plantarum (107 CFU/g) dat 2,22 %/ngay va nghiém
thirc bd sung 1% inulin dat 2,31 %/ngay cho két qua
cao nhét va cao hon c6 y nghia thong ké (p<0,05) so
v6i nghiém thire dbi chimg (2,09 %/ngay).

Bang 1. Ting trudng cia ca tra dwge bd sung L. plantarum va inulin.

Tang truéng

Nghi¢m thire WG (g) DWG(g/ngiy) SGR (%/ngay)
Dbi chimg 29.8+0,65° 0,500,017 2,09£0.03"
L. plantarum (10’ CFU/g) 39,0+2,36° 0,57+0,04° 2,22+0,04°
1% Inulin 42.4+3 89 0,6120,06" 2,3140,12

Ghi chit: Cdc gid tri thé hién trén bang la gid tri trung binh £ d¢ léch chudn. Cdc gid tri ¢6 ky tw giong nhau trong ciing

mét cét (a, b) thi khdc biét khéng cé ¥ nghia thong ké (p>0,05).

3.1.2. Chi tiéu huyét hoc cua ca tra dwuoc bé
sung L. plantarum va inulin

Mat dp hong cdy: Két qua dinh lwong hong cau

cho thiy sau 4 tuan bo sung L. plantarum (107
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CFU/g) va 1% inulin vao thirc an, mat d6 hong cu
& cac nghiém thic bd sung L. plantarum (107
CFU/g) va 1% inulin déu cao hon so v6i nghiém
thirc d6i chimg (Hinh 1). Cu thé, mat do hdng cau &
nghiém thirc 1% inulin 1a 3,84 x 10° tb/mm’ dat gia
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tri cao nhat va mat do héng ciu & nghiém thuc L.
plantarum (107 CFU/g) 1a 3,77 x 10° tb/mm?, cao
hon c6 ¥ nghia théng ké so v6i nhom dbi chimg
(2,99 x 10° tb/mm?) (p<0,05). Sau 8 tuan b6 sung L.
plantarum (107 CF U/g) va 1% inulin, mét do hdng
cau o nghiém thuc bd sung L. plantarum va 1%
inulin déu cao hon va c6 ¥ nghia théng ké so vai dbi
chimg (2,93 x 10° tb/mm’) (p<0,05). Cu thé, mat 4o
hdng cau & nghiém thic bd sung L. plantarum (107
CFU/g) 12 3,99 x 109 tb/mm? dat gia tri cao nhat va
mat do héng cau ¢ nghiém thic bd sung inulin 1a
3,46 x 10 tb/mm®. Ngoai ra, mat dd hong ciu cua
¢4 & cac nghiém thuc dot hai (8 tudn) déu ting cao
hon so vé6i 1an thu mau dot mot (4 tuan), tuy nhién
khong c6 su khac biét thong ké (p>0,05) (Hinh 1).
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Téng bach cau: Két qua dinh lugng tong bach
cau cho thay sau 4 tudn bd sung L. plantarum va
inulin, tong bach ciu cua c4 ¢ 2 nghiém thirc L.
plantarum (107 CFU/g) va 1% inulin tdng cao so v6i
nghiém thic dbi chimg, su khac biét ndy c6 y nghia
thong ké (p<0,05). Twong tu, sau 8 tuan cho an thirc
an bd sung L. plantarum (107 CF U/g) va 1% inulin,
tong bach ciu cta nghiém thirc b sung inulin vao
thirc an ting cao hon c6 y nghia thong ké so véi
nghiém thtrc bd sung L. plantarum (107 CFU/g) va
nghiém thue 601 ching (p<0,05). Cu thé, mat do
tong bach cau cia nghiém thirc bd sung L.
plantarum (107 CFU/g) 1a 513,29 x 10 tb/mm? va
mat do cua téng bach ciu cua nghiém thirc bd sung
1% inulin 12 534,95 x 10° tb/mm? dat gié tri cao nhat
so vai cac nghiém thuc con lai (Hinh 2).

,%“ 4.5 ~ b b .
:’E 3: . T& b

£l 1 Bl i
=l § §
e § e
% OIZ _ k\ k\\ Dinulin

Dot 1 (4 tuan)

Dot 2 (8 tudn)

Hinh 1. M4t dd hong ciu ciia ca tra dwoc bd sung L. plantarum va inulin

Ghi chi: Cac gia tri thé hién trén hinh la gid tri trung binh + dg léch chudn. Cdc ky hiéu giong nhau trong ciing mgt dot
thu mau (a, b, c) thi khac biét khong co y nghia thong ké (p>0,05).

~ 700 -
§ 600 - b b b b
o a
* T a T
S 500 - =
g 200 I § 1 I § ODPdi chimg
g' 300 - x x 8 L.plantarum
n‘%o 200 | x x Minulin
[{el
S 100 - \ x
Dot 1 (4 tuan) Dot 2 (8 tuan)

Hinh 2. Mat d9 téng bach ciu ciia ¢4 tra dwoc bd sung L. plantarum va inulin

Ghi chii: Cdc ky hiéu giong nhau trong ciing mét dot thu méu (a, b) thi khdc biét khong co Y nghia thong ké ( p>0,05).
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Sw bién dpng ciia té bao don nhén: Sau 4 tuan
b6 sung L. plantarum (10’CFU/g) va 1% inulin vao
thirc an c4 tra, mat do té bao bach cAu don nhéan &
cac nghiém thirc bd sung L. plantarum (10’CFU/g)
va inulin ting cao so voi nghiém thirc d6i ching,
dao dong tir 37,96 x 10° - 45,74 x 10* tb/mm? (Bang
2) trong d6 nghiém thirc bd sung inulin c6 mat do
bach cau don nhan (45,74 x 10° tb/mm?) ting cao
nhit, khac biét co y nghia thong ké so véi cac
nghiém thirc con lai (p<0,05). Sau 8 tuan thi nghiém,
nghiém thirc bd sung L. plantarum (10 CFU/g) va
inulin tiép tuc ting cao, 1an luot dat gid tri 46,45 x
10° va 47,52 x 10° tb/mm3, cao hon ¢6 ¥ nghia so
v6i nghiém thirc doi chl'rng (40,49 x 10° tb/mm?)
(p<0,05).

Sw bién dong ciia té bao trung tinh: Sau 4 tuin
bd sung L. plantarum (10’CFU/g) va 1% inulin, mat
d6 té bao trung tinh ctia c4 nam trong khoang 40,34
x 10° dén 47,6 x 10° tb/mm? (Bang 2). Ca ¢ nghiém
thirc bo sung inulin c6 mat do té bao trung tinh ting
cao nhat (47,6 x 10° tb/mm?) khac biét co y nghia
théng ké (p<0,05). Sau 8 tudn thi nghiém, céac
nghiém thire bd sung L. plantarum ( 10’CFU/g) va
inulin van cho mat do bach cau trung tinh cao hon
nghiém thirc ddi chung, 14n lugt dat gia tri 49,32 x
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10% tb/mm® & nghiém thic bod sung L. plantarum
(107CFU/g)) va 49,43  10° t/mm" & nghiém thirc
bo sung 1% inulin.

Sw bién dpng ciia té bao lympho: Sau 4 tuan sir
dung thirc in c6 b sung L. plantarum (107 CFU/g)
va 1% inulin, s6 lugng té bao lympho & cac nghiém
thirc bd sung L. plantarum va inulin ting cao, cu thé
nghiém thirc bd sung L. plantarum (107 CFU/g) ¢
mat do lympho 1a 368,45 x 10° tb/mm?, nghiém thirc
bd sung inulin dat 374,02 x 10° tb/mm?, cao hon ¢
¥ nghia théng ké so v6i nghiém thirc ddi chung.
Trong do, nghiém thuc bd sung inulin c6 mat 4o
lympho cao nhét (374,02 x 10° tb/mm?), nhung khac
biét khong c6 ¥ nghia théng ké so voi nghiém thirc
bd sung L. plantarum (107 CFU/g). Tuong tu, cic
nghiém thac bd L. plantarum (107 CFU/g) va 1%
inulin c6 mat d6 lympho cao hon nghiém thirc ddi
ching sau 8 tudn thi nghiém 1an luot nghiém thirc
bd sung L. plantarum (107 CFU/g) dat (375,49 x 103
tb/mm?), nghiém thirc bd sung inulin dat (391,11
tb/mm?). Trong do, nghiém thirc b6 sung inulin co
mat d6 lympho cao nhat, tuy nhién khong c6 sy khac
biét théng ké so v&i nghiém thirc bd sung L.
plantarum (107 CFU/g; Bang 2).

Bang 2. Mat dj cac loai bach ciu ciia ca tra dwoc bd sung L. plantarum v inulin

_Nghiém thirc Dot 1 (4 tuin) Dot 2 (8 tuin)
Bach ciu don nhén (< 10° tb/mm?)
Dbi ching 37,96+4,58° 40,49+2.77°
L. plantarum (107 CFU/g) 46,7343,54° 46,45+3,42°
1% Inulin 45,74+2,58° 47,52+4,2°
Bach ciu trung tinh (x 10° th/mm?)
Dbi chimg 40,34+2,9° 38,61+2,46°
L. plantarum (10" CFU/g) 48,98+2,16° 49,32+3,73%
1% Inulin 47,634 49,43+3 46

Té bao lympho (x 10° th/mm?)

boi chiing
L. plantarum (107 CFU/g)
1% Inulin

316,06£23,84°
368,45+27,49
374,02+51,47°

308,71+£25,47°
375,49+17,130
391,11+39,19°

Tiéu cau (x 10° th/mm?)

D6i chimg
L. plantarum (10" CFU/g)
1% Inulin

33,71+6,04*
40,03+6,42®
43,54+7,78°

34,66+5,65%
42,02+7,97°
46,38+3,36°

Ghi chii: Gid tri thé hién la gid tri trung binh £ dj léch chuén. Céc gid tri trong cung 1 chi tiéu, cung mot cot mang

ciing chir cdi thi khéc biét khong c6 y nghia théng ké (p>0,05).

Sw bién dpng clia te bao tiéu cau: Sau 4 tuan thi
nghiém, mat do tiéu cdu cta nghiém thirc bd sung L.
plantarum (107 CFU/g) dat 40,03 x 10° tb/mm?,
nghiém thtrc bd sung inulin dat 43,54 x 103 tb/mm3
va nghiém thuc dbi chimg 33,71 x 10° tb/mm?®,
Trong do, nghiém thirc b6 sung 1% inulun c6 mat
d6 tiéu cau ting cao nhit va khac biét co ¥ nghia

thdng ké so v6i ddi chimg (p<0,05). Nghiém thirc
bd sung L. plantarum (10" CFU/g) cho két qua mat
d6 tiéu cau cao nhung khac biét khong c6 y nghia
thong ké so vai ddi chimg (p>0,05). Sau 8 tuan, mat
d6 tiéu cau tiép tuc tang cao & cac nghiém thirc bd
sung L. plantarum (107 CFU/g) c6 mat do tiéu cau
dat 42,02 x 10° tb/mm?; nghiém thtrc bd sung 1%
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inulin c6 mat d¢ tiéu ciu cao nht dat 46,88 x 10°
tb/mm3’, tang cao c6 y nghia thong ké so v4i nghiém
thirc doi chimg (p<0,05)
3.1.3. Chi tiéu mién dich cua cd tra dwoc bo
sung L. plantarum va inulin

Hoat tinh dgi thue bao: Sau 4 tuan thi nghiém,
hoat tinh dai thuc bao ctia ca tra & cac nghiém thuc
bd sung L. plantarum va inulin déu ting cao so véi
d6i chung. Lan luot, nghiém thirc bd sung L.
plantarum dat 54,67%, nghiém thirc bo sung inulin
dat 53,78% va khac biét c6 v nghia théng ké so voi
nghiém thae ddi chimg (44,22%) (p<0,05). Sau 8
tuan bd sung L. plantarum va inulin, hoat tinh dai
thyc bao clia cd ¢ cac nghiém thuc bd sung L.
plantarum va inulin tiép tuc tang cao (lan luot dat
60,33% va 61,56%) va khac biét c6 y nghia thong
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ké so v&i nghiém thirc dbi chimg (47,01%) (p<0,05)
(Hinh 3).

Hoat tinh lysozyme: Sau 4 tuan, hoat tinh
lysozyme trong huyét thanh c4 tra ctia cac nghiém
thirc bd sung L. plantarum va nghiém thirc bd sung
inulin déu ting cao so véi dbi chimg. Nghiém thirc
bd sung L. plantarum dat 201,78 pg/mL, inulin dat
208,94 pg/ml va khac biét c6 ¥ nghia théng ké so
v6i nghiém thic d6i ching (159,44 pg/mL)
(p<0,05). Sau 8 tuan thi nghiém, cc nghiém thirc bd
sung L. plantarum va inulin van ting cao va c6 y
nghia théng ké so véi dbi chimg (173,33 pg/mL)
(p<0,05). Cu thé, hoat tinh lysozyme ctia nghiém
thae bod sung inulin dat gid tri cao nhat 231,50
pg/mL va nghi€m thac L. plantarum dat gia tri la
221,84 pg/mL (Hinh 4).
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Hinh 3. Hoat tinh dai thuc bao ciia ca tra sau 8 tuin bd sung L. plantarum vi inulin

Ghi chii: Gid tri thé hién la gid tri trung binh £ dj léch chuén. Céc gid tri ky hiéu giéng nhau trong cung mét dot thu

mau (a, b, ¢) thi khdc biét khéng cé ¥ nghia thong ké (p>0,05).
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Hinh 4. Hoat tinh lysozyme ciia c4 tra sau 8 tudn bd sung L. plantarum va inulin

Ghi chii: Gid tri thé hién la gid tri trung binh £ dé léch chudn. Céc gid tri ky hiéu gio’ﬁg nhau trong cung mot dot thu

mdu (a, b, ¢) thi khéc biét khéng cé ¥ nghia théng ké (p>0,05).
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Hoat tinh bé thé: O tuan th 4, hoat tinh cua bd
thé c4 & nghiém thirc bd sung L. plantarum va inulin
tang cao hon so véi dbi chimg, tuy nhién chi co
nghiém thirc bd sung L. plantarum cho két qua hoat
tinh b thé (25,8 + 1,47 U/mL) khac biét c6 ¥ nghia
thong ké véi ca dbi chung (18,9 + 3,24 U/mL). O
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tuan thtr 8 thi nghiém, hoat tinh bd thé cia ca dugc
b6 sung L. plantarum va inulin tiép tuc ting cao, lan
luot dat gia tri 30,4 = 2,86 U/mL va 27,3 + 1,42
U/mL, khac biét c6 ¥ nghia thong ké so voi nghiém
thirc d6i chimg (20,2 + 1,31 U/mL).
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Hinh 5. Hoat tinh bd thé ciia c4 tra sau 8 tuéin bd sung L. plantarum va inulin

Ghj chii: Gid tri thé hién la gid tri trung binh + dé léch chudan. Cac gid tri ky hiéu gio’ﬁg nhau trong cung mot dot thu
mau (a, b, c) thi khac biét khong co y nghia thong ké (p>0,05).

3.2. Théo luidn

Két qua thi nghiém cho thay ca dwoc cho an c6
bd sung L. plantarum va inulin c6 ting trong cao
hon cé & nghiém thirc d6i chimg. Nhiéu nghién ciu
truée day cho thay ché pham vi sinh duoc sir dung
trong nudi thity san nhu chét kich thich ting truong
cho ddi twong nudi. B6 sung Bacillus pumilus vao
thirc an ca chim vay vang (Trachinotus ovatus) giai
doan gidng ciing ghi nhan c4 ting truéng cao hon
nhém c4 do6i chimg (Liu et al., 2020). Tuong tw, bd
sung don 1¢ hodc két hop 2 nhom vi khuan c6 loi
Bacillus megaterium va Pediococcus pentosaceus
cling cai thién tbc d6 ting truong trén ca da tron
Clarias sp. (Hamka et al., 2020). VanDoan et al.
(2020) bao céo ché pham vi sinh c6 kha ning cai
thién tbc do ting truong cua ca 1a do ting tiét
enzyme tiéu hoa trong 6ng tiéu hoa cua cé, giap san
sinh nhiéu vitamin, phan giai tot cac thanh phan kho
tiéu héa, cai thién cau triic md clia rudt ca.

Ngoai ra, két qua ciing ghi nhan bd sung L.
plantarum va inulin vao thtrc @n ca tra 1am gia ting
mdt s6 chi tiéu huyét hoc. Mat d6 hong ciu trén ca
tra trong thi nghiém ciling hoan toan phu hop voi
nghién ctru ciia Glomski & Pica (2006) vé bién dong
cua mat do te bao hdng cau ¢ ca nude ngot. Su thay
d6i mat do t& bao mau bao gdm hdng cau, bach cau
clia ¢4 ciing 1a mot chi tiéu quan trong dé danh gia
tinh trang suc khoe cua ca (Basusta, 2005). Thi
nghiém nghién ciru bd sung fructooligosaccharide
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(FOS) vao thirc an cho ca tra gibng (P.
hypophthalmus) v6i nhidu ndng d6 khac nhau (0%,
0,5%, 1,0%, 1,5% va 2% FOS) da ghi nhan mat d¢
hdng ciu ¢4 tra ting cao & cic nghiém thirc bd sung
FOS, ca ¢ nghiém thue 1,0 % FOS c6 mét do hong
cdu ting cao nhat sau 90 ngay thi nghiém (Huong,
2014). Bach cau 1a mot trong nhiing te bao quan
trong tham gia vao qua trinh d4p tmg mién dich cta
dong vat, chung giir chirc nang quan trong trong vi¢c
nhan dién, thuc bao cac khang nguyén bao vé co thé
tranh sy xdm nhdp cia cac vét la (Oanh va ctv.,
2022). Két qua mat do bach cau ¢ ca tra duge bd
sung L. plantarum va inulin ting cao hon ca dbi
chimg. Nghién ctru bé sung inulin vao thirc an ca
tam (Huso huso) gidng trong 8 tuin cling cho thiy
¢4 dugc bd sung inulin c6 mat do bach cau tang cao,
dic biét nghiém thirc bd sung 1% inulin cho thiy sb
luong bach ciu ting 1én cao nhét va c6 ¥ nghia thong
ké so v6i cac nghiém thirc bo sung 2% va 3% inulin
(Ahmdifar et al., 2011). Guilherme et al., (2014)
nghién ctru anh huéng cua B. subtilis (5 x 107
CFU/g) 1én chi tiéu mién dich khong dic hiéu cta
¢4 16 phi trong 84 ngay cho thdy mat do t bao bach
cAu, dic biét té bao trung tinh va lympho cuta ca ting
cao & cac nghiém thirc bd sung B. subtilis. Ngoai ra,
Hing va ctv. (2022) nghién ctru b6 sung B. subtilis
va FOS vao thtre an ca diéu hong trong 4 tuan cling
ghi nhan mat d¢ tong bach cau va bach cau trung
tinh tang cao nhat & nghiém thirc b6 sung 0,5% FOS
+ 107 CFU/g B. subtilis. Bén canh d6, nghién ctru
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nay ciing ghi nhan bd sung L. plantarum (107
CFU/g) va inulin vao thirc 4n c6 kha niang diéu bién
mién dich cta ca tra thong qua viéc gia ting mot s6
chi tiéu mién dich khong dic hiéu nhu gia ting té
bao bach ciu, hoat tinh dai thuc bao, hoat tinh
lysozyme va bd thé. Lysozyme 1a mot protein c6 vai
trd quan trong trong hé mién dich. Protein ndy c6
kha ning pha v& vach té bao vi khudn va dugc tim
thiy trong dich nhay, mau va cac co quan co chira té
bao bach ciu cua ca (Lie et al., 1989). Twong tu,
nghién ctru bd sung L. plantarum va Bacillus
velezensis cling 1am tang hoat tinh lysozyme, bo thé,
peroxidase va hoat tinh thyc bao & cd r6 phi
(VanDoan et al., 2021). Liu et al. (2020) nghién ctru
bd sung B. pumilus vao thirc dn c4 chim vy vang
(Trachinotus ovatus) cing ghi nhan hoat tinh
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