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Tém tit
Téng s6 400 cd giong dwoc bé tri vao 2 nhém (200 con/nhém) nham ddanh gid anh
hwéng cua ché pham chira vi khudn Pediococcus pentosaceus dén tang truomg, ty 16
sdng va hoat tinh enzyme tiéu hoa cua ca ro phi (Oreochromis niloticus). Ca 0 nhom
mot dwoc nuoi trong 4 bé nhura (dung tich 300 L/bé) voi mdt do 50 ca giéng/bé va cho
an thire an khong bé sung ché pham goi 1o nghiém thirc doi chitng. Twong tw, cd &
nhoém hai dwoc nudi trong 4 bé va cho dan thire dn c¢é bé sung ché pham goi la nghiém
thitc thi nghiém. Sau 60 ngay nuéi, két qua cho thdy cd ¢ nghiém thire thi nghiém ¢ cdc
chi tiéu sinh truéng nhu khoi leong cudi (29,69 g), mikc ting khoi heong (440,99 %),
toc do ting trucng déic trung (2,81 %/ngay), lwong thire dn dn vao (49,38 g/con) va
1y 1é song (92 %) cao hon va hé s6 chuyén héa thire dn (1,66) thip hon so véi cd &
nghiém thire déi chimg (p< 0,05). Ngodi ra, hoat tinh enzyme tiéu héa ciia cd ¢ nghiém
thiee thi nghiém nhuw protease (463,6 U/g), lipase (6526,9 U/g), amylase (9,03 U/g) cao
hon nhém cd ¢ nghiém thire doi chitng (p< 0,05). Két qua ciia nghién cieu nay, khuyén
khich viéc bé sung ché pham (P. pentosaceus) vao thikc dn dé cai thién sinh trudng, ty

1é song va hoat tinh enzyme tiéu héa ciia cd ré phi.

Tir khéa: Ca ro phi; Ché phim sinh hoc; Hoat tinh enzyme tiéu hoa; Sinh truong.

Abstract

Effects of probiotics containing Pediococcus pentosaceus on Tilapia’s growth
performance, survival rate and digestive enzymes (Oreochromis niloticus)

A total of 400 fingerlings were arranged into two groups (each containing 200 fish) to
evaluate the effects of probiotics (Pediococcus pentosaceus) on the growth performance,
survival rate and digestive enzyme activity of tilapia (Oreochromis niloticus). Fingerlings
in the first group were raised in four composite tanks (capacity of 300 L/tank) with a
density of 50 fingerlings/tank and fed with a diet without probiotic supplementation that
served as the control treatment. Similarly, fish in the second group were nursed in four
tanks and fed with a probiotic-supplemented diet called experimental treatment. After
60 days, the results showed significant differences between the two groups. The fish in
the experimental treatment group exhibited higher growth parameters, including higher
final weight (29.69 g), weight gain (440.99 %), and specific growth rate (2.81 % per
day) compared to those in the control group (p< 0.05). Additionally, the experimental
treatment group also showed higher feed intake (49.38 g per fish) and survival rate (92 %),
with a lower feed conversion ratio (1.66) compared to the control treatment group (p<
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0.05). Furthermore, the digestive enzyme activity of the fish in the experimental treatment
group, including protease (463.6 U/g), lipase (6526.9 U/g), and amylase (9.03 U/g), was
significantly higher than those in the control treatment group (p< 0.05). These findings
suggest that adding Pediococcus pentosaceus to the diet can enhance Tilapias growth
performance, survival rate, and digestive enzyme activity.
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1. Pit van dé

Trong nhitng nim gan ddy, nghé
nuoi ca rd phi, ddc biét ca r6 phi don tinh
dong GIFT da phat trién manh mé&, & quy
mo cong nghiép trén toan thé gidi, mang
lai san lugng dang ké va hiéu qua kinh
té cao [27]. O Viét Nam, bén canh ca tra,
basa, ca r6 phi dugc coi 1a d6i trong quan
trong trong nghé nudi ca nudc ngot va co
chién lugc uu tién phat trién trong tuong
lai. Tuy nhién, nghé nudi cé ro phi hién
dang d6i mat voi nhicu khé khan, thach
thirc nhu chi phi san xuét con cao (trong
d6 thic an chiém trén 60 % chi phi san
xuét), nang suét ca nudi thu duge con thép
va thi truong tiéu thyu con han ché dan dén
loi nhudn mang lai chua dap Urng mong
doi va tao sinh ké 6n dinh cho nguoi nuoi.
Mat khac, viéc nudi ca voi mat do cao cd
thé dan dén cac van dé nhu 6 nhiém moi
truong, ting stress va dich bénh ¢ ca. Didu
nay lam giam tc do ting trudng va ting
ty 18 chét cua ca. Dé phong trir dich bénh
va nang cao ty 18 séng cho c4, nguoi nudi
thuong st dung khang sinh va cac hop
chat héa hoc trong qua trinh nuoi [27].
Lam dung khang sinh va hoa chit trong
nuoi cd khong nhitng anh hudng ti€u
cuc tdi moi truong, da dang sinh hoc ma
con anh hudng téi chat lugng san pham,
khong dap tmg duge tiéu chuan xudt khau
do du lugng khang sinh cao vugt mirc cho

phép, ton hai t6i strc khoe ciia ngudi nudi
va nguoi st dung san pham. D3 cé rét
nhiéu nghién ctru nham tim ra giai phap
t6i uu cho nghé nudi ¢4 ré phi, trong d6 c6
phuong phdp str dung probiotics.
Probiotics bao gdm vi sinh vat séng,
chét hoic cac thanh phin cua chung.
Khi duoc bo sung & ndng do phu hop
probiotics s€ mang lai loi ich strc khoe cho
dong vat thuy san [24]. Trong nhiing nam
qua probiotics da va dang dugc st dung
nhu mot phuong 4n thay thé hiéu qua
khang sinh nhdm thuc ddy sinh trudng,
strc khoé va phong chdng dich bénh trong
nudi trong thuy san [17]. Nhiéu nghién
ctru chi ra ring probiotics canh tranh dinh
dudng vdi tac nhan gdy bénh trc ché, kim
ham su phat trién 1am chung suy yéu hay
bi ti€u diét [21]. Bén canh do, probiotics
con ¢o vai trd quan trong trong nang cao
stc khoé va ho tro tiéu hoa thong qua thiic
day tiét enzym tiéu hod cla tom, ca [24].
Trong nudi thily san, probiotics ¢6 thé st
dung bang cach tron vao thirc dn cho tom
c4, hay truc tiép bo sung vao méi trudng
ao [21]. Cac ché pham sinh hoc duoc ting
dung phd bién cho cic ddi twong thuy
san thuoc vé vi khuin a xit lactic nhu
Lactobacillus, Lactococcus, Pediococcus,
Enterococcus, Bifidobacteria va nam
men nhu Saccharomyces boulardii [15].
Vi khuan lactic ¢6 tic dung kich thich
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dong vat tiét ra cac enzyme khac nhau nhu
amylase, lipase, protease va nhiéu loai a xit
hitu co gitp vt nudi tiéu héa va hip thy thirc
an tot hon [12]. Piéu nay 1am ting tc do
sinh trudng, nang cao stc khde va kha nang
khang bénh cua vat nudi. Mat khéc, cac hop
chat thom duoc tao ra trong qua trinh 1én
men ciia vi khuan lactic khién ching tré
thanh ché pham sinh hoc hiéu qua.

Mot trong nhiing vi khuan lactic dang
duogc nghién ciru st dung nhiéu hién nay
la Pediococcus pentosaceus. Ching co
thé ton tai va phét trién trong moi truong
pH thap va nhiét d6 cao gitip chiing c6 kha
nang ton tai va phat trién tt trong duong
ti€u hda cua dong vat. P. pentosaceus cho
thdy vai trd va tac dung ctia ching trong
hé tiéu hoa cua dong vat thuy san. Pac
biét, 1a tdc dung ngan chan, Gc ché sy
phat trién cua céc vi khuan c6 hai trong
dudng rudt bang cach tao nén méi truong
a xit lactic trong duong rudt. Ngoai ra, P,
pentosaceus con cé tac dung kich thich
hoat tinh cua cdc enzyme ti€éu hoa giup
vat nudi hép thu cac dudng chét tot hon.
Tac gida Hong va cong su (2022) nghién
ctru bo sung vi khuén P. pentosaceus vao
thirc an cho tom si gitp cai thién hé sé
chuyén dbi thirc an (FCR), giam mat do
vi khuan Vibrio anguillarum va cai thién
tdc d6 sinh trudng cta tom [17]. B6 sung
ché pham (P, pentosaceus) va thic in cua
cé chép (Cyprinus carpio) cai thién tbc
do tang truong, cac chi ti€u mién dich va
hoat tinh enzyme tiéu hoa cua ca [2]. Hién
nay & nudc ta, chua cé nhiéu nghién ctu
str dung ché phdm sinh hoc chira vi khuan
P. pentosaceus trén mot s6 ddi tugng ca
nudi. Vi vay, nghién ctu nay duogc thuc
hién nham danh gia anh hudng cua ché
pham chuta vi khudn P pentosaceus 1én

sinh trudng, ty 1€ song va enzyme ti€u hoa
cua ca r6 phi (Oreochromis niloticus).

2. Vatliéu va phuong phap nghién ciru
2.1. Vit liéu

- Vi khudn P. pentosaceus HN10:
DPugc nudi cdy trén moi truong de Man,
Rogosa & Sharpe (MRS) ¢ nhiét 46 30 °C
trong 24 h. Sau khi nuéi tang sinh, vi khuan
dugc nudi cdy trén moén truong MRS 1ong
véi ty 16 tiép gidng 10 % & 30 °C, trong 24
gio trén may u (Kuhner shaker, ISF-1-W,
Switzerland) véi toc do lic 180 vong/
phut. Dung dich vi khuan sau d6 duoc ly
tam bang may ly tim (Sanyo NSE Mistral
2000R, Japan) véi toc do 14.000 vong
trong 10 phiit, loai bo phan dich néi va
thu phan vi khuan. T4i huyén phu té bao
vi khuan vé6i 50 mL dung dich nuée mudi
sinh 1y 0,85 % NaCl. Dung dich tai huyén
phil duoc tién hanh pha lodng va xac dinh
mat do héip thu & budc song 600 nm. Mat
dd té bao duoc quy doi véi giatriOD, =1
tuong duong 10° CFU/mL.

- Con gidng cé 16 phi (Oreochromis
niloticus): Cé khéi luong (5,50 + 0,35 g)
khdée manh, khong bénh tat hay di hinh, di
tat duoc mua tu trai giéng tal Thira Thién
- Hué. Con gidng sau khi van chuyén vé
phong thi nghiém khoa Thuy san - Truong
Pai hoc Nong Lam, Pai hoc Hué dugc tha
nudi thich nghi 15 ngdy trong bé trudc khi
b6 tri thi nghiém.

- Thuc an: Su dung trong nghién ctiru
nay 1a hdn hop vién ndi cho cé 16 phi (giai
doan co kich c¢& dudi 20 g) cua cong ty
TNHH GOLD COIN FEEDMILL Ha
Nam (M3 s6 986, c6 do dam 40 %, lipit
3 %, x0 thd 5 %, phdt pho tong sé khong
nho hon 1 %, lysine tong s6 khong nho
hon 2 % va ethoxyquin khong 16n hon
150 ppm). Ca ¢ nghiém thirc ddi chimg
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dugc cho an thirc an truc tiép khong qua
khau b sung ché phim chtra vi khuan
P. pentosaceus vao thic an. Nguoc lai,
¢ nghiém thtrc thi nghiém, thirc an dugc
chuan bi bang cach pha loing dung dich
chira vi khuan P pentosaceus (6 mat do
108 CFU/mL) sau d6 phun déu lén thirc
an véi ty 16 25 mL/100 g thic an. Hon
hop thirc an va ché phém sinh hoc duoc
dé kho ¢ nhiét do phong trong 4 gio va
luu giir trong tu lanh & nhiét d6 4 °C cho
dén khi sir dung. Thire dn dugc chuan bi
7 ngay/lan dé dam bao sy hién dién cua vi
khuén P pentosaceus & mat do thiét ké.

2.2. Phwong phdp nghién cvru

- B6 tri thi nghiém

Ca 16 phi gidng (400 con) duoc tha
trong 8 bé nhua composite (dung tich
350 L) v6i mat do 50 con/bé. Thi nghiém
dugc thiét ké dang ngiu nhién hoan toan
v6i 2 nghiém thirc bao gdm nghiém thirc
dbi ching (NT - BPC) c4 dugce cho an
truc tiép thic an coéng nghiép vién ndi
cho cd r6 phi (giai doan co kich c& dudi
20 g) cua cong ty TNHH GOLD COIN
FEEDMILL Ha Nam khong b6 sung ché
pham sinh hoc. Trong khi, nghiém thirc an
ca dugc cho an thtrc an vién cong nghi¢p
trén c6 bd sung ché pham sinh hoc chira vi
khuén P. pentosaceus & mat d6 108 CFU/g
(vi khuén sau khi nudi tang sinh, mat do
dugce xac dinh véi gia trj quy doi OD, =1
trong duong 10° CFU/mL tién hanh pha
loang vdi nudce cit theo ty 1€ 1:10 dé dat
mat d6 té bao 10 CFU/mL & dang dung
dich huyén phi) dugc goi 1a nghiém thirc
thi nghiém (NT - TN). M&i nghiém thtc
1ap lai 4 lan, thi nghi¢m duoc tién hanh
tai phong thi nghiém khoa Thuy san -
Truong dai hoc Nong Lam Hué, Pai hoc

Nghién ciru

Hué trong 60 ngay. Diéu kién méi truong
cua thi nghi¢ém dugc duy tri nhiét do 25
- 28 °C; pH 7 - 7,5; Ham luong 6 xy hoa
tan 5 - 6 mg/L va NH, < 0,1 mg/L. Ca
dugc cho an 2 lan/ngay vao lac 8 gio va
17 gio. Véi lugng cho an 8 % khdi lugng
than. Sau 2 gio ké tir khi cho in thirc an
du thira dugc thu vét siy kho trong tu sdy
& nhiét d6 60 °C trong 4 gid, tién hanh can
do dé xac dinh luong thirc dn dn vao cua
c4. Hang ngay tién hanh xi phong loai bo
c4c san pham du thira dudi ddy bé va thay
30 % lwong nudc trong bé. Thuong xuyén
theo ddi tinh hinh bat méi va strc khoé ciia
cé dé c6 nhing diéu chinh kip thoi.

- Phuong phap thu thdp va phan tich
cdc chi tiéu nghién ciu

Cac yéu t6 moi treong nhu: Nhiét do
nude, pH, ham lugng oxy hoa tan (DO),
dugc kiém tra hang ngay (vao budi sang
lac 8 gio). Nhiét do sir dung nhiét ké cam
tay (THERMA 20 (plus), Anh), pH dung
but thir chat lugng nude YY-400H (Trung
Quéc). Trong khi, céac chi tiéu nhu NH,,
NO, va NO, dugc do 7 ngay 1 lan dugc
do bang test kit nhanh (Sera LLC - Dtrc).

Pinh ky thu miu c4 ngiu nhién &
céc bé thi nghiém dé can khdi luong va
do chiéu dai (14 ngay/lan). Xac dinh khdi
luong bang can dién tir (hiéu SHIMADZU,
Nhat Ban) c¢6 d6 chinh xac dén 0,01g va
do chiéu dai ca bang thudc kep c6 do
chinh xac 0,01 mm, mdi lan thu va do
ngau nhién 30 ca thé/nghiém thirc. Cac
chi tiéu sinh truong nhu muc ting khéi
luong (WG, %), ty 1¢ séng (SR, %), hé s6
chuyén héa thirc an (FCR), lugng thiic an
an vao (FI, g/ca thé) va tdc do tang truong
dac trung (SGR, %/ngay) dugc tinh theo
mo ta boi tac gia Xia va cdng su (2020)
[27] va Sokooti va cong su (2022) [25].
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Mikc tang khoi lwong (WG, %)

WZ_Wlx

WG (%) = 100

1

trong d6: WG 1a muc ting khdi luong
(%); W, 1a khoi lugng ctia ¢4 lic tha nuéi
thi nghiém va W, la khoi lugng cua cd khi
két thuc thi nghiém.

Xdc dinh ty 1é séng (SR, %)

Nt
SR (%) = 3= % 100%

trong d6: SR 14 ty 1¢ séng clia c4; Nt 1a s6
c4 lac thu hoach va No 1a s6 c4 tha ban
dau.
Hé s6 chuyén héa thirc an (FCR:
Feed Conversion Ratio)
FI

FCR=——
(R=TFw—w)

trong do: FI 1a luong thirc an da st dung;
FW 1a khi lugng cua ca lic két thuc thi
nghiém va IW 1a khdi luong cia ca lic tha
nuoi thi nghiém (g).

Xac dinh luvong thirc an an vao (FI)

FI
FI (g/con)= SF

trong do: FI 1a lugng thirc an an vao cua
ca (tinh theo vat chit kho) va SF 1a sb
lugng ca séng sot.

Toc do tang truéng ddc trung (SGR)
cua cd

SGR (%/ngay) = (InFW - InIW)100
trong d6: SGR 1a téc do tang truong dic
trung (%/ngay); FW 1a khéi lugng cua cé
lac két thuc thi nghiém (g) va IW 1a khi
lugng cua ca lac tha nuoi (g).

Hoat tinh enzyme tiéu héa: Dé phan
tich hoat tinh enzyme cua c4, mau rudt
ca dugc thu vao ngay thu 30 va 60 cua
thi nghiém. Mdi nghiém thirc thu 9 con,
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tién hanh gdy mé bang Aqui-S (ndng do
0,25 mL/L). Tiép dén ca dugc mo ra dé
thu rudt cho vao éng thu mau va bao quan
& nhiét d6 -30 °C cho dén khi phan tich.

Hoat tinh protease: 9 mau rudt ca/
nghiém thic dugce ra dong, tron vao nhau
va nghién trong dung dich dém chira 50
mM Potassium Phosphate pH 7. Sau do,
100 pL dich chiét duoc cho vao 400 uL
dung dich 50 mM Potassium Phosphate
chua 0,65 % casein (w/v) pH = 7, trdén
déu bang may vortex va u & 37 °C. Sau
10 phuat, thém 500 pL thudc thir TCA
(Trichloroacetic acid) vao mdi dng miu
dé dimg phan tng, tiép tuc i cac dung dich
& 37 °C trong 30 phut. Tién hanh ly tdm
10.000 vong/phit, thu dich ndi chuyén
sang Ong eppendorf méi. 200 L dich ndi
+ 500 puL Na CO, dung dich s&€ tré nén
duc mau. Thém 100 pL thude thir Folin,
Folin s& phan tng chu yéu vdi tyrosine tu
do. Tron mau déu va u & 37 °C trong 30
phut. Hoat tinh Protease dugc do & budc
song 660 nm [7].

Hoat tinh amylase: Hoat tinh amylase
dugc xdc dinh thong qua lugng duong
khir tir tinh bot hoa tan. Hon hop phan
ung chtra 100 pL enzyme va 400 pL dung
dich dém phosphat 50 mM (pH 7,0) chua
tinh bot hoa tan (1 %). Sau khi u ¢ 40 °C
trong 30 phut trong bé nudc lic, phan
tmg duoc ding lai bang cach thém 500
pL axit 3 - 5 - Dinitrosalicylic 1 M [6].
Céc dng duogc giit trong nude soi trong 15
phut dé phat trién mau séc va sau d6 dugc
lam lanh dén nhiét do phong. Do hap thu
dugc doc ¢ budc séng 540 nm bing may
do quang phd. Glucose da duogc sir dung
dé xay dung mot dudng cong tiéu chuén.
Mot don vi hoat dong cua enzyme duogc
dinh nghia 13 luong enzyme giai phdng
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1pumol Glucose mdi phut trong cac diéu
kién xét nghiém.

Hoat tinh lipase: Bé xac dinh hoat
tinh lipase, 900 pL dung dich A (50 mM
Sodium phosphate, 150 mM NaCl, 0,5 %
(v/v) Triton X-100, pH 7,2) tron vai 0,1
mL dich chiét enzyme va i & 37 °C trong
10 phut. Sau d6, 10 pL dung dich 50 mM
p-nitrophenyl butyrat (pNPB) dugc thém
vao va u ¢ nhiét d phong trong 5 phut.
b6 hép thu dugc doc ¢ bude song 400 nm
bang May do quang pho [11].

- Phurong phdp phdn tich va xir 1y s6 liéu

S6 lidu thong ké dugc thu thap hang
ngay va dugc xir ly bang phan mém
Microsoft Excel 2016 va SPSS 20.0. Cac
gia tri trung binh va d¢ 1éch chuan duoc
xu ly trén chuong trinh Microsoft Excel
2016. So sanh cac gia tri trung binh giita
2 nghiém thuc dugc dua vao phép phan
tich T-test va phép tht TUKEY vdi muc
y nghia p< 0,05 bang phan mém SPSS
Version 22.0. Ngoai ra, hoat tinh cua

Nghién ciru

enzyme tiéu hoa gitta hai thoi diém ldy
mau (ngay 30 va ngay 60) dugc so sanh
bang cach s dung independent-Samples
T-test vai su khac biét & p<0,05.

3. Két qua nghién ctru va thao luan

3.1. Bién dong cua cdc yéu téo moi
truwong trong qud trinh thi nghiém

Céc thong sé nhu nhiét do, pH, ham
lwong 6 xy hoa tan (DO), NH,, NO, va
NO, trong sudt 60 ngay thi nghiém duoc
trinh bay trong (Bang 1). Trong qua trinh
thi nghi€ém nhiét do dao dong tur 24 - 30 °C;
DO tir 5 - 6 mg/L va NO, dao dong tur
0,18 - 0,30 mg/L khong bi anh huong
boi su bo sung probiotic va khong cé
su chénh 1éch lon gitra 2 nghiém thirc
(p> 0,05). Nguoc lai, cac yéu to chat
lugng nudc khac nhu pH dao dong tir 7,0
- 7,6; NH, tr 0,01 - 0,018 mg/L va NO,
tu 1,70 - 2,10 mg/L c6 xu hudng thap o
nghiém thuc thi nghiém va chiu sy danh
huéng cua viéc bd sung probiotic vao
thirc an cua ca (p< 0,05).

Bing 1. Sw bién dpng ciia méi truong nwéc trong & cdc nghigm thirc

T GNP Nghiém thirc
Yeéu to moi truong NT-DC g NT.-TN Gid tri p

Nhiét do (°C) 25,30+ 1,75 25,30+ 1,76 0,387
pH 7,55 £0,13 7,26 +0,10° 0,004

DO (mg/L) 542+0,31° 5,43 +0,26° 0,730
NH, (mg/L) 0,016 £ 0,003* 0,012 £ 0,002° 0,020
NO, (mg/L) 0,28 £0,02° 0,26 +0,01° 0,110
NO, (mg/L) 2,02+0,35° 1,94 +0,28° 0,043

S6 lidu dugc trinh bay 1a Trung binh
+ SD. Cac ky tu ** khac nhau trong cliing
mot hang co su sai khac (p< 0,05). Nghiém
thire d6i chting (NT - DC) khong bd sung
P. pentosaceus va nghiém thuc thi nghiém
(NT - TN) ¢6 bd sung P, pentosaceus.

Gié tri pH ¢ NT - TN (7,26) thap hon
& nghiém thirc d6i chtng (7,55), ¢6 thé do
P. pentosaceus sau khi dugc cé an vao va

thai ra ngoai moi trudng bé nudi, ching
1én men cac san pham hitu co trong bé
(thtrc an du thtra va phan cd) san sinh ra
cac a xit lactic (acetic, axit butyric, axit
propionic va cac chat khac) 1am giam pH
cua moi truong nudc [21, 23, 25]. Tuong
tw, ham lugng NH,, NO, thip o nghiém
thirc thi nghiém c6 thé do sy hién dién cia
P. pentosaceus trong bé nudi da thuc day
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tbc do phan huy chat hitu co, loai bo cac
chat thai khong mong mudn nhur amoniic,
cacbon dioxit va sunfua [21]. Nhiét do
thudn 1oi cho ca r6 phi sinh truédng va phat
trién 14 20 - 35 °C, t6i wu & 28 - 30 °C va
ca c¢6 kha nang chiu dugc pH tr 5 dén 11,
moi trudng nude cd gid tri pH tir 6,5 - 8,5
la ngudng thich hgp cho su sinh truong
va phat trién cta ca [27]. Mic khac, c6
thé song trong ao tu ¢ ham lugng oxy
hoa tan thap (> 1,0 mg/L) va ham lugng
NH3 < 0,01 mg/L [14]. Nhu vay, trong
sudt qua trinh thi nghiém cac yéu t6 moi
truong ludn cé nhing bién dong, nhung
bién dong khong 16n va ludn duy tri trong
ngudng thich hop cho su sinh truéng va
phat trién cua cé ro phi.
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3.2. Anh hwéng ciia vi khuin P.
pentosaceus dén sinh trwong, hiéu qud sir
dung thirc an va 1y I¢ song ciia cd ré phi

Sinh truong vé khéi lugng cia cé
r6 phi c6 su khac biét dang ké (p< 0,05)
sau 15 ngay nudi (Hinh 1). Trong do,
duong cong sinh truong cua ca qua cac
dot kiém tra & nghiém thic cd bo sung vi
khuan P. pentosaceus luén thé hién mirc
sinh truong cao hon so véi nghiém thic
d6i chung. Két thuc thi nghiém (sau 60
ngay nuoi) ca ¢ nghiém thuc thi nghiém
dat khoi lugng trung binh 29,69 g trong
khi ca & nghiém thtc ddi ching chi dat
23,70 g.

3o

45 60 NGAY

Hinh I: Sinh truéng vé khéi lwong ciia cd ré phi sau 60 ngay nudi

Tuong ty, sinh truong vé chiéu

dai cta ca ¢ nghiém thirc c6 bd sung vi
khuan P pentosaceus luon cd su vuot
trdi so v6i nghiém thtrc d6i ching (Hinh
2). Sau 60 ngay nudi chiéu dai trung
17.0

15.0

-
—
=

bl
=

P

=)
— —-}Q_—-i

CHIEU DAI (CM)

o

=

o
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binh cta ca & nghiém thic bo sung vi
khuén P pentosaceus dat 14,96 cm cd
su khac biét c6 y nghia théng ké (p<
0,05) so v&i nghiém thire déi ching (chi
dat 13,15 cm).

— i —

NT-BC
—ua— NT-IN

30

43 60  NGAY

Hinh 2: Sinh truéng vé chiéu dai ciia cd ré phi sau 60 ngay nuoi
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Su sinh trudong, hi¢u qua st dung
thirc an va ty 18 séng cua ca ro phi sau
60 ngay nudi & nghiém thirc bd sung vi
khudn P. pentosaceus vao thirc dn ¢ su
cai thién o rét (p< 0,05) so véi nghiém
thirc d6i chimg (Bang 2). Céc chi tiéu sinh
truong ¢ nhom cé dugc cho an thic an co
bd sung vi khuan P, pentosaceus nhu FW
(29,69 g), WG (440,99 %) va SGR (2,81
%/ngay) cao hon dang ké (p< 0,05) so v6i
nhom cé chi cho an thirc an cong nghiép.

Nghién ciru

Tuong tu, lugng thirc an an vao cua ca o
NT - TN cting 16n hon & NT - BC. Trong
khi, hé s6 chuyén hoa thuc an (FCR =
1,66) cia ca dugc cai thién ro rét va thép
hon so véi nghiém thirc d6i chimg (FCR
=1,86) (p< 0,05). Pac biét, ty 1 song cua
ca r6 phi trong thi nghiém nay dat dugc
tuong ddi cao tir 86,0 dén 92,0 % va viéc
bd sung vi khuén P, pentosaceus vao thirc
an da nang cao ty 18 séng ctia ca (p< 0,05).

Bing 2. Sinh truwéng, hiéu qud sw dung thivc dn va ty Ié song ciia cd ré phi
sau 60 ngay nuoi

soeA s o Nghiém thire
Chi tiéu danh gia NT-DC NT-TN Gid tri p
Khéi lwgng Iic tha (IW, g) 5,50 +0,49° 5,47 +0,30° 0,830
Khoi luong Iic thu (FW, g) 23,70 £ 0,29° 29,69 £ 0,29° 0,021
Miic ting khoi lugng (WG, %) 330,92 + 3,442 440,99 +2,51° 0,010
Toc do tang truong dac trung (SGR, %/ngay) 2,43+0,132 2,81+£0,10° 0,010
Lugng thirc &n an vao (FI, g/con) 33,89 +£0,25° 40,38 +0,26" 0,000
Hé s6 chuyén hoéa thic in (FCR) 1,86 + 0,13 1,66 +0,12° 0,001
Ty 1¢ song (SR, %) 86,0 + 1,00° 92,0 + 1,00° 0,002

S6 liéu duoc trinh bay la Trung binh + SE (n = 3). Cdc ky ti * khdc nhau trong ciing mét hang cé su
sai khdac (p< 0,05). NT - DC nghiém thirc doi chirng khong bé sung P. pentosaceus va NT - TN nghiém

Viée bd sung vi khuan P, pentosaceus
vao thurc an giup cai thién sinh trudng va
hi¢u qua stir dung thtrc an cua c4 r6 phi co
thé do khi probiotic di vao co thé dong
vat thuy san, sau do dugc thai ra ngoai bé
nudi véi mat do ngay cang cao. Vi khuan
s& tién hanh 1én mem trong rudt va moi
truong bé nudi san sinh ra cac chat thuc
day su sinh truong cia ca nhu vitamin
(vitamin C, vitamin B12 va vitamin
B9) [21]; A xit béo, a xit amin [5]; Cac
axit amin thiét yéu (isoleucine, lysine,
tryptophan, leucine, histidine) va cac axit
amin khong thiét yéu (glutamate, tyrosine
va alanine) [27]. Ngoai ra, con tao ra cac
hop chét ¢ hoat tinh sinh hoc khac déng
vai trd quan trong trong sy tiéu hoa va hap
thu thirc an giup cai thién kha nang sinh

thitc thi nghiém c6 bé sung P. pentosaceus.
truong cua vat chu. Mat khac, sy hi¢n
dién cia vi khuan P. pentosaceus trong
ong tiéu héa ciia ca dugc cho 1a kich thich
su gidi phong cac enzyme ngoai bao nhu
amylase, protease va lipase [1] giup ca
tiéu hoa, hap thu thirc an tot hon két qua
la cai thién hi€u quéa st dung thic an va
nang cao toc d¢ sinh truong cta ca. Hon
nita, mot sb nghién ctru da chi ra ring bd
sung probiotics s& thay dbi hé vi sinh vat
tron ong tiéu hoéa va moi truong bé nudi
theo hudng tao ra nhiéu vi khuan c6 loi
va trc ché cac vi khudn gdy bénh [21, 25].
Vi khuédn P, pentosaceus ¢ kha nang giai
phéng cac chit héa hoc c6 tac dung diét
khuan hodc kim khuan déi véi vi khuan
gay bénh co trong rudt cua vat chu, tir do
tao thanh hang rao chdng lai sy phit trién
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Nghién cuu

ciia cac mam bénh co hdi. Chung con co
kha néng 1én men tao ra cac a xit hitu co
lam giam d¢ pH trong rudt dong vat thuy
san, gitp e ché sy phat trién cua tic nhan
gy bénh [21]. Piéu nay, khong chi giup
cai thién sinh trudng, ma con nang cao
strc khoe va ty 18 song cua ca.

Két qua cua nghién ciru ndy, tuong
ddng véi két qua nghién ciru ciia nhiéu tac
gia khac. Nghién ctru cua tac gia Khattab
va cong su (2004) va Mohamed va va cong
sw (2007) bd sung probiotics (Biogen®
va Pronifer®) vao thuc an cho ca ré phi
Song Nile (Oreochromis niloticus) giap
cai thién tang trudng va hi€u qua str dung
thirc an cua c4 [19]. El-Dakar va cong su
(2007), bao cao r?mg khéi lugng thu hoach,
téc d6 tang trudng dic trung (SGR), ty 18
tiéu hda protein (PR), ty I¢ tiéu hoa nang
luong (ER) va hé sé chuyén doi thic an
(FCR) cua ca dugc cung cip thic an c6
bd sung probiotic thwong mai (Biogen)
cao hon dang ké so v&i ca doi chung [13].
Ngoai ra, cac nghién ctru cua Dawood
va cong su (2019), Dawood va cong su
(2020) déu cong bd ca roé phi dugc nudi

bang thirc dn ¢6 b sung probiotics gitp
cai thién hiéu suit tang truong va hiéu
qua st dung thuc an cda cé [8, 9]. Tac
gia Ahmadifar va cong su (2020) nuoi cé
chép (Cyprinus carpio) bang thirc n c6
bd sung vi khuan P, pentosaceus cai thién
tdc do tang truong, cac chi tiéu mién dich
va hoat tinh enzyme ti€u hda cua c4 [2].

3.3. Anh huwéng ciia vi khuin P
pentosaceus dén hoat tinh enzyme tiéu
héa cua cd ré phi

Hoat tinh enzyme tiéu hoa cua ca r6
phi khong chi chiu anh huéng cia viéc bd
sung vi khun P pentosaceus, ma con co
su gia tang theo thoi gian thi nghiém (Bang
3). Sau 30 ngay nudi, hoat tinh enzyme
bao gom amylase, protease va lipase trong
ong tiéu hoa ciia nhém ca str dung thirc
an c¢6 bd sung probiotic cao hon dang ké
s0 v6i nhém ca & nghiém thirc ddi ching
(p< 0,05). Xu hudng tuong tu, con dugc
tim thiy ¢ ngay nudi thir 60 khi hoat tinh
cua ciac enzyme nay cao ¢ nghiém thuc
thi nghiém. Pong thoi, hoat tinh enzyme
tiéu hda cua cd & ngay nudi thir 60 cao hon
ngay nudi thir 30 tir 1 dén 4 1an (p< 0,05).

Bdng 3. Hoat tinh enzyme tiéu hoa cuia cd ro phi ¢ ngay nuéi 30 va 60

Hoat tinh enzyme tiéu héa Nghiém thirc Ngay thir 30 Ngay thir 60
Protease (Ulg) NT-BC 104,53 + 3,644 ¢ 3332 +6,048:2
NT-TN 125,08 £4,97A° 463,6 +10,10%°
Lipase (Ufe) NT-BC 2958,87 + 204,032 4530,11 + 52,952
NT-TN 3562,34 + 115,374 5526,9 + 144,85.°
Amylase (U/g) NT-BC 5,53 +0,194¢ 7,07+ 0,352
NT-TN 6,74 £ 0,314 9,03+ 0,08 5"

S6 liéu duwoc trinh bay la Trung binh + SD (n = 9). Cdc ky t viét thieong “* khdc nhau trong ciing

mot cot la co su sai khdac (p< 0,05) giita hai nghiém thire. Cdc ky tw viét thuwong *® khdic nhau

trong cting mét hang la ¢6 s sai khdc (p< 0,05) giita hai thoi diém thu mau ngay thit 30 va 60.
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NT-DC khong bo sung P, pentosaceus
va NT - TN ¢6 bd sung P, pentosaceus.

Su gia tang hoat tinh enzyme
tiéu héa duoc nhiéu tac gia ly giai do
probiotic sau khi di vao éng tiéu hoéa
cua dong vat thuy san, chung kich thich
vt chu bai tiét nhiéu loai enzyme tiéu
héa nhu amylase, lipase va protease tur
thanh nhung mao rugt [21, 25]. Nhiing
enzyme nay két hop v6i enzyme tiéu hoa
ndi sinh cua cd gidp qua trinh ti€u hoa,
phan huy va hap thu cac chit dinh dudng
cua ca dugc cai thién [4] lam tang hi¢u
qua st dung thirc an va do d6 thic day
tdng trudng cua ca [4, 16]. Mat khac,
probiotic con giup dong vat thuy san
tang kha ning hip thu cac khodng chat
thiét yéu nhu can xi, magie, dac biét 1a
can béng hé vi khuén duong rudt [3, 15,
20, 26], san xuat enzyme tiéu hoa, ning
cao hiéu qua st dung thtrc an [4]. Ngoai
ra, khi probiotic xam nhap vao rudt vat
chu, chung bam vao bé mat rudt va su
dung carbohydrate sén ¢ trong 6ng tiéu
héa dé san sinh mot lugng 16n enzyme
tiéu héa bao gdm amylase, protease va
lipase [21, 25]. Do d6, chung lam ting
kha ning tiéu hoéa thirc an va cudi clng
1a tang téc do ting trudng va ngan ngira
cac rdi loan dudng rudt cua ca. Nhiéu
nghién ctru c6 két qua twong dong, nghién
ciru bd sung synbiotics (Powerlac®)
vao thic an cua ca r6 phi don tinh
(Oreochromis niloticus) lam tang hoat
dong cua enzyme amylase va protease
trong rudt ca [22]. Két qua nghién
ciru bd sung probiotic (Enterococcus
faecium) cua Ghasempour va cong
su (2015) cai thién dang ké hoat tinh
trypsin va chymotrypsin trong rudt ca
chép (Cyprinus carpio) [10].

Nghién ciru

4. Két luan

Két qua nghién ctru cho thay, sau 60
ngay nudi nghiém thirc thire an c6 bo sung
vikhuan P, pentosaceus (6 matdd 108CFU/
mL) lam giam ham lugng nitrat (NO,)
va gia tri pH trong bé nuoi; Cac chi ti€u
sinh truong cua ca nhu WG (440,99 %),
SGR (2,81 %/ngay) cao hon so véi ca &
NT - BC (p< 0,05); Hi€u qua st dung
thirc an cua ca nhu FI (49,38 g/con) cao
hon va FCR (1,66) thap hon so vdi cd &
NT - BC (p< 0,05). Trong khi, SR (92 %)
va hoat tinh enzyme tiéu hoa nhu protease
(463,6 U/g), lipase (6526,9 U/g), amylase
(9,03 U/g) cao hon so véi ca & NT - BC
(< 0,05). Vivay, trong nudi ca rd phi nén
bd sung vi khuan P, pentosaceus vao thirc
an dé nang cao ty 18 song, sinh truong va
hi€u qua sir dung thurc an cua ca.
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