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VA ENZYME TIEU HOA CUA CA RO PHI VAN (8reachromis niloticus)
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TOM TAT

Nghién ctu nay nham danh gia anh huéng cGa ché phdm synbiotics gdbm P. pentosaceus vo&i
Fructooligosaccharide (FOS) & cac ham lwgng khac nhau Ién sinh triedng, hiéu qué str dung thirc an va enzyme tiéu
ho& cla ca ro phi van. Ca gibng (kich c& 5,78 + 0,15g) dwoc cho an thirc &n chi bd sung P. pentosaceus (méat do
10® CFU/mI) dwoc bd tri 1am ddi chiing (CT) va & nhém ca duoc cho an thicc an co bd sung ché pham synbiotics
chtra P. pentosaceus (10° CFU/ml) va FOS & 3 ham lwgng twong tng 0,25% (NT1); 0,5% (NT2) va 1,0% tong khdi
lwong thire &n (NT3). Sau 60 ngay nudi thir nghiém két qué cho thay, nhém ca cho an thire an cé bb sung synbiotics
cho sinh trwdng va hiéu qua st dung thirc an tét hon so v&i nghiém thirc dbi chirng. Mat khéac, thirc &n chira ché
ph&m synbiotics con lam téng hoat tinh enzyme tiéu hoa cla ca rdé phi van so véi ca & nhém dbéi chirng (P <0,05).
Két qua ctia nghién ctru khuyén céo st dung synbiotics chira P. pentosaceus v&i FOS & ham lwong 0,5% khau phan
thirc &n d& nang cao sinh trwéng, hoat tinh enzyme tiéu héa va hiéu qua str dung thirc &n clia ca r6 phi van.

T khoa: Enzyme tiéu héa, Fructooligosaccharide, Pediococcus pentosaceus, rd phi van va Synbiotics.

Effects of synbiotics of Pediococcus pentosaceus and Fructooligosaccharide
on the growth performance, feed utilization, and digestive enzyme activity
of Nile tilapia (Oreochromis niloticus)

ABSTRACT

This study aimed to evaluate the influence of synbiotics consisting of P. pentosaceus and Fructooligosaccharide
(FOS) at different levels on growth rate, feed efficiency, and digestive enzymes of Nile tilapia. Fingerlings (mean
weight of 5.78 + 0.15g) were fed commercial pellets supplemented with only P. pentosaceus (at a density of
10® CFU/ml) served as control treatment (CT) and the treatment fish groups were fed commercial pellets
supplemented with synbiotics containing P. pentosaceus (102 CFU/mI) mixed with FOS at three levels, including
0.25% (NT1), 0.5% (NT2), and 1.0% of the total amount of feed (NT3), respectively. After 60 days of the feeding trial,
the results showed that the fish fed with the diets supplemented with synbiotics exhibited a better growth rate and
improved feed efficiency compared to the control. Furthermore, fish fed with synbiotics significantly enhanced
digestive enzyme activities compared to those in the control group (P <0.05). The results of this study suggest that
using synbiotics containing P. pentosaceus and FOS at a level of 0.5% of the diet is recommended to improve the
growth rate, digestive enzyme activity and feed efficiency of the Nile tilapia.

Keywords: Digestive enzyme, Fructooligosaccharide, Pediococcus pentosaceus, Nile Tilapia, Synbiotics.

y v A\ thé séng trong moéi trudng nude ngot, nude lg
1. DAT VAN DE e AV
: hay man, ca c6 tap tinh &n tap va téc do tang
Ca r6 phi c6 ngudn géc tit chadu Phi nhung  trudng nhanh. O Viét Nam, c4 ré phi duge nuoi
t6i nay da c6 hon 100 nuéc trén thé gidi nudi 6 nhiéu tinh thanh nhu Can Tho, Pong Thap,

thuong pham. Ching 1a loai ca rong mudi, c6 An Giang,.. va dudc x4c dinh 1a d6i tudng nudi

1040


mailto:hoangnghiamanh@huaf.edu.vn

nudc ngot chi luc sau ca tra va ca ba sa v6i muc
tiéu san xuét phuc vu xuét khau. Trong nudi ca
ré6 phi thudng gip phai cac van dé nhu san
lugng c4 nudi van con théap, dich bénh, 6 nhiém
moi truong va chi phi san xuat con cao. Trong
nd lyc ting niang sudt nudi tréong thuy san,
thudc khang sinh thuong dude st dung dé phong
va diéu tri cac bénh cho ca. Tuy nhién, viéc su
dung khang sinh c6 thé din dén su xuét hién
cta cac vi khuén khang khang sinh va tao ra
nguy co cho stic khde ctia ngusi tiéu dung
(Kuebutornyeet & cs., 2020).

synbiotics, probiotics va
prebiotics dugde st dung nhiéu trong nudi tréng
thily san bdéi nhiing anh hudng cé 1¢i ctia chiing
1én téc do ting trudng, hiéu qua st dung thic

Ngay nay,

an va kha ning mién dich ctia dong vat thuy
san (Sayes & cs., 2018). Probiotics 1a cac vi sinh
vat séng, chét hoic cac thanh phan cua ching
ma khi dua vao co thé trong mot thsi gian cu
thé va ndéng d6 t6i uu sé mang lai lgi ich stc
khoée cho dong vat thiy san (Okey & cs., 2018).
Trong khi, synbiotics 14 san phidm cta su két
hop gitia hén hgp probiotics (gdm cac vi khuén
¢6 1oi) va prebiotics (mdt dang thuc phdm tu ban
than khoéng tiéu héa dugc nhung c6 anh hudng
t6t cho co thé séng bang cach kich thich su ting
trudng cua cac vi khuén c6 1¢i) c¢6 tac dung cai
thién kha ning sdng sét, khang bénh va hé vi
sinh vat trong dudng tiéu héa ctia vat cha, dan
dén 1gi ich 16n hon so véi viéc chi ap dung tiing
loai probiotic (Knipe & cs., 2021). Synbiotics
duge bd sung vao thic adn hay truc tiép cho vao
moi trudng nudc nudi nhim ning cao téc dod
tang trudng va kha ning mién dich ctia dong
vat thiy san (Sayes & cs., 2018) va c6 thé thay
thé st dung khang sinh dé phong trit dich bénh
trén ca.

Gan day, Pediococcus pentosaceus mét loai
vi khuén lactic, dd dugc nghién ctu va chiing
minh 14 c6 tac dung thic ddy ting trudng, dap
ting mién dich va thay thé& khang sinh trong
nuoéi tom (Won & cs., 2020). Mat khac,
Fructooligosaccharide (FOS) 1a mot trong nhiing
prebiotics c6 tiém ning ting dung trong nudi cac
d6i tuong thuy san (Okey & cs., 2018). Viéc b6
sung FOS vao thiic 4n da duge chiing minh cé
lgi trong viéc cai thién sinh trudng, dap tng
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mién dich va ti 1é séng cta tom thé chan tring
(Hu & cs., 2018). St dung k&t hgp gitia
P. pentosaceus va FOS da ghi nhan c¢6 tac dung
cong hop trong nang cao sinh trudng, hiéu qua
st dung thtic 4n va phong chéng bénh do vi
khuén Vibrio parahaemolyticus trén tém thé
chan tring (Hong & cs., 2022). Pa c6 nhiéu
nghién ctu trén thé giéi chiing minh synbiotics
c6 anh hudng tich cuc dén ting trudng, hidu qua
st dung thiic &n va hoat tinh enzyme tiéu hoa
cta ca rdé phi van (Putra & cs., 2015; Dawood &
cs., 2020; Rahman & cs., 2022). 0 Viét Nam,
viéc ap dung synbiotics trong nudi ca ré6 phi va
cac do61 tuong thuy san khac chua dudc ap dung
nhiéu. Vi vay, nghién ctiu nay dudc thuc hién
nhim danh gia &4nh hudng cta ché phim
synbiotics (P. pentosaceus va FOS & cac ham
luong khac nhau) 1én sinh trudng, hiéu qua st
dung thtic an va hoat tinh enzyme tiéu hoa cua
c4 r6 phi van.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

2.1.1. Nguén vi khuan P. pentosaceus

Vi khudn P. pentosaceus st dung trong
nghién ctiu nay dugc 14y ti Phong thi nghiém
Cong nghé enzyme va protein, Vién Cong nghé
sinh hoc, Pai hoc Hué&. Chung vi khuin
P. pentosaceus dudc nudi cdy trén moi truong
thach MRS (de Man, Rogosa & Sharpe) ¢ nhiét
d6 30°C trong 24 gid. Sau d6, 14y 1 khuén lac roi
trén dia thach nudi cdy tang sinh trong 5ml moi
trudng MRS 1ong trong may u lic & nhiét do
30°C, téc do 180 vong/phut trong 24 gis. Dich
nudi cdy duge cdy chuyén sang binh tam giéc
250ml chtta 50ml méi truong MRS 16ng véi ti 1&
tiép giong 10%, tiép tuc nudi trong 24 gio &
30°C, toc do lac 180 vong/phit. Dung dich vi
khuén dudc ly tAm véi toc d6 14.000 vong trong
10 phut bang may ly tAm loai b phan dich néi
va thu phan vi khuén. Tai huyén phu t& bao vi
khuén véi 50ml dung dich nuéc mudi sinh ly
0,85% NaCl. Dich tai huyén phu dudgc tién hanh
pha lodng va xac dinh mat d6 hdp thu 6 bude
séng 600nm. Mat do t& bao dudc quy d6i véi gia
tri ODgy= 1 tuong duong 10°CFU/ml.
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2.1.2. Chuin bi ché&

phdm synbiotics

thic an chua

Phuong phéap chuén bi thtc &n thi nghiém
dugc tién hanh theo phuong phap cua Chat &
cs. (2024). Cu thé nhu sau: Vi khuén
P. pentosaceus (6 mat d6 105CFU/ml) dudc phoi
trén véi FOS (san phdm thuong mai dude cung
cap bdi cong ty Wako Pure Chemical Industries,
Ltd. Nhat Ban) ¢ 4 ham lugng 0; 0,25; 0,5 va
1%. Cu thé, 100ml dung dich huyén phu vi
khuén P. pentosaceus véi nong @6 10° CFU/ml ly
tam véi téc do 3.000 vong trong 20 phut dé loai
b6 phan dich ndi, vi khuén ling lai dugc tron véi
10ml nuéc cat da dude hoa tan FOS véi liéu
lugng 1an lugt 14 0; 0,25; 0,5 va 1g. Cuéi cung,
10ml & mdi noéng d6 phéi trén chua ché phidm
synbiotics dudc tron déu véi 100g thic an cong
nghiép (thiic an cong nghiép loai hén hgp vién
n6i cho ca r6 phi cia Cong ty TNHH Gold coin
feedmill Ha Nam c¢6 ham lugng protein 40%,
lipid 9%, xd 5%, phospho 1%, lysine 2% va d¢
am 11%). Sau d6 dé kho & nhiét d6 phong trong
4 gid. Hon hop tao thanh duge luu gitt 6 nhiét do
4°C va st dung cho ca 4n trong 1 tuan. Thtc an
dudc chuén bi theo ting tudn dé duy tri mat do
vi khuédn 10° CFU/ml.

2.1.8. Con giéng thi nghiém

Ca rd6 phi vin giong c6 khoi lugng co thé
trung binh 5,78 £ 0,15¢g, ca khde manh khoéng bi
bénh tat hay di hinh, dugc cung cap tu trai
giong tai Thita Thién Hué. Ca dugdc thuan héa
trong 4 bé composite (dung tich 1m?) ¢ diéu kién
phong thi nghiém trong thsi gian 15 ngay dé
thich nghi véi cac diéu kién thi nghiém.

2.2. B6 tri thi nghiém

Thi nghiém dugc tién hanh tai Phong Thi
nghiém wetlab Khoa Thuy san, Trudng Dai hoc
Nong Lam, Dai hoc Hué tit cudi thang 11/2023
dén thang 1/2024. Téng 600 ca rd phi van giéng
duge bd tri ngAu nhién vao 12 bé nhua (dung
tich 3501) v6i mat do 50 con/bé va 3 bé tuong
tng 3 lan lap lai cho mét nghiém thtc. Thi
nghiém dugc tién hanh véi 4 nghiém thic tuong
tng v6i su b6 sung vi khudn P. pentosaceus
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(108CFU/ml) va FOS 6 cac ham lugng khic nhau
vao thic an. Trong d6, cad ¢ 3 bé dude cho &n
thiic &n cong nghiép chi bé sung vi khuén
P. pentosaceus dugc bd tri lam nghiém thiic d6i
ching (CT) va & cAc nhém ca duge cho &n thiic
an c6 b6 sung ché phidm synbiotics chta vi
khuén P. pentosaceus (10°CFU/ml) phéi hop véi
FOS ¢ 3 ham lugng tuong tng 0,25% (NT1),
0,5% (NT2) va 1,0% toéng khoi lugng thic &n
(NT3). Ca dugc cho an 3 lan/ngay, véi lugng
thic an cho an bang 5% khéi lugng than.

Sau mbi biia an (1 gid 30 phiut) tién hanh
thu lugng thic 4n du thita dé ghi chép lugng
thiic an tiéu thu caa ca. Ludng thtc &n cho &n
dugc diéu chinh sau méi 15 ngay va cin ci vao
tinh hinh st dung thic &n thuc t& ctia ca. Hang
ngay tién hanh xi phéng dé loai bé phan, thic
an va san phdm du thira trong bé c4, sau dé cap
nuéc bu vao lugng nuée hao hut do xi phong va
bay hoi (10-15% luong nuéc trong bé). Tién
hanh thay nuéc theo dinh ky hang tuan véi
lugng 30% lugng nudc trong bé.

2.3. Phan tich cac chi tiéu thi nghiém

2.3.1. Yéu t6 méi truong nuée

Cac yéu t6 nhu pH, nhiét do, ham lugng oxy
hoa tan (DO) dugc tién hanh do hing ngay. pH
va nhiét d6 duge do biing may (pH/temperature
Hanna Model-HI98190, Rumani), DO dugc do
bing bo test néng do oxy hoa tan Sera quick test
(Sera LLC, Germany). Ham lugng TAN, NO,, va
NO, dudc do 7 ngay/lan bing may do da chi tiéu
(Hanna Model-HI83099, Rumani).

2.3.2. Sinh trudng va ti 1é sé6ng ctia ca

Pinh ky thu méu ca ngu nhién & cic bé thi
nghiém dé can khéi lugng va do chiéu dai
(15 ngay/lan). Xac dinh khéi lugng bing can
dién ti véi d6 chinh xac 0,001g va do chiéu dai
bing thude kep caliper, méi bé thu nglu nhién
10 con tuong ting mdi nghiém thic thu va do
ngiu nhién 30 ca thé/llan. St dung thudc mé
Aqui-S (0,25 ml/l) dé giam stress cho ca trude
khi tién hanh can do.

Téc do ting trudng khoi lugng (Daily weight
gain - DWG, g/ngay):



DWG (g/ngay) = _Wi-Wo_

Téc dd ting trudng chiéu dai (Daily Length
gain - DLG, cm/ngay):

DLG (cm/ngay) = %

Trong d6: Wo, Lo va Wi, Li 14 khéi lugng va
chiéu dai co thé cta ca vao ngay dau tién va
ngay thi i, t 14 khoang thoi gian thi nghiém.

Lugng thtic 4n &n vao ctia mot ca thé (FI,
g/con) dudc xac dinh bang ti 1é gitia lugng thic
4n tiéu ton (FC) va s6 luong ca song sot (SF).

FC
FI (g/con) = ——
(g/con) SF

Ti 1& chuyén déi thic an (FCR) duge xéc
dinh bang ti 1¢ gitia lugng thic an &n vao (FI) va
téng trong cua vat nudi (WG).

FI

FCR = WG

Hiéu qua st dung protein (PER) dudgc xéc
dinh bang ti 1é gitia mtc tang trong ctia ca (WG)
va lugng protein an vao (PI).

WG

FER= ——

PI

Hiéu qua st dung lipid (LER) dudc xac dinh
bang ti 1é gifia miic ting trong cia ca (WG) va
lugng lipid &n vao (LI).

WG

LER =
LI

Ti 1é song (TLS):

TLS = (s6 lugng ca lic thu hoach/sé ca tha
ban dau) x 100%

2.3.3. Cac enzyme tiéu hoa

Vao ngay thi 30 va 60 ctia thi nghiém, méi
nghiém thtic tién hanh thu ngiu nhién 9 con
(3 con/bé) va gdy mé bing Aqui-S véi nong do
0,25 ml/l (ca duge thu truée khi cho 4n). Sau @6,
ca duge mé va tach 14y phan rudt, rudt tit 9 mau
ca dugc tron déu va luu gifi trong ti lanh sau
(-80°C) cho dén khi phan tich.

Hoat tinh Protease: Rudt ti 9 mau ca dugc
thu thap va nghién trong dung dich dém chia

Tén That Chéat, Tran Van Hoang, Hoang Nghia Manh

50mm Potassium Phosphate pH 7,0. Dung dich
thu hoach dugc ly tAm véi téc dd 14.000 vong
trong 10 phut bing may ly tam, loai bé phan
cin ba va thu phan dich 16ng. Tiép dén lay
100pl dich chiét duge b sung vao 400ul dung
dich dém 50mm Potassium Phosphate chtia
0,65% casein (w/v) pH = 7, tron déu va u & 37°C.
Sau 10 phut, thém 500ul thudc thi TCA
(Trichloroacetic acid) vao mdi 6ng dé ding phan
ting, tiép tuc U cac dung dich ¢ 37°C trong 30
phut. Tién hanh ly tdm 10.000 vong/phut, thu
dich néi sang ong eppendorf méi. 200ul dich néi
+ 500ul Na,CO, dung dich sé& tré nén duc mau.
Thém 100ul thudc thit Folin, Folin sé& phan ting
chti y&u véi tyrosine tu do. Tron 1An mau déu va
1 6 37°C trong 30 phit. Hoat tinh protease dudc
do 6 buéc sé6ng 660nm.

Hoat tinh Amylase: Dich chiét enzyme tit
rudt ca dugc xac dinh hoat tinh amylase thong
qua xac dinh lugng dudng kht tit tinh bt hoa
tan. Hon hop phan ting chtia 100ul enzyme va
400ul dung dich dém phosphat 50mm (pH 7,0)
chtia tinh bot hoa tan (1%). Sau khi 4 & 40°C
trong 30 phut trong bé nudc lic, phan tng dude
ding lai bang cach thém 500ul axit
3-5-Dinitrosalicylic. Cac 6ng dugc gifi trong
nudc soi trong 15 phuat dé phét trién mau sic va
sau d6 dugc lam lanh dé&n nhiét do6 phong. Do
hap thu dude doc ¢ bude séng 540nm biang may
do quang phd. Glucose da duge st dung dé xay
dung mot dudng cong tiéu chuin. Mét don vi
hoat dong ctia enzyme dude dinh nghia 1a lugng
enzyme giai phéng lpmol Glucose mdi phut
trong cac diéu kién xét nghiém.

Hoat tinh Lipase: Dé xac dinh hoat tinh
lipase, 900ul dung dich A (50mm Sodium
phosphate, 150mm NaCl, 0,5% (v/v) Triton
X-100, pH 7,2) trén véi 0,1ml dich chiét enzyme
va i 6 37°C trong 10 phut. Sau d6, 10ul dung
dich 50mm p-nitrophenyl butyrat (pNPB) dudgc
thém vao va 1 § nhiét d6 phong trong 5 phut. Do
hap thu dudc do & bude séng 400nm bang may
do quang phd.

2.4. X 1§ 6 lidu

Kiém tra tinh déng nhét cta di liéu bang
cach st dung phép tht Kolmogorov-Smirnov. So
sanh cac gia tri trung binh gitia cac nghiém
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thiic duge dya vao phép phéan tich one-way
ANOVA va phép tht Duncan v6i miic y nghia
P <0,05 bang phan mém SPSS Version 22.0.
Ngoai ra, hoat tinh cta enzyme tiéu hoa gitia
hai thoi diém 14y mau (ngay 30 va 60) duge so
sanh bang cach st dung independent Student's
t-test v61 mic d6 tin cay P <0,05.

3. KET QUA VA THAO LUAN

3.1. Sy bié€n dong ctia cac yéu té6 moi truong
nudc trong qua trinh thi nghiém

Trong sudt qua trinh thi nghiém, su bién
dong cia mot sd yéu t6 moi trudng nubc nhu
nhiét d6 dao dong tu 22,8-30,9°C, ham lugng
oxy hoa tan (DO) tu 4,85-6,50 mg/l va NO, tu
0,18-0,30 mg/l (Bang 1). Cac yéu t6 mdi truong
nuée nay dao dong khong 16n va khong bi anh
hudng bdi su b sung synbiotics vao thic &n
(P >0,05). Ngugc lai, cac yéu t6 mdi truong nhu
pH, TAN va NO, lai c6 su khac biét gita
nghiém thtic st dung synbiotics (P <0,05) so v6i
nghiém thic d6i ching. Cu thé, gia tri pH, ham
lugng TAN va NO,_ 6 nghiém thtic d61 chiing cao
hon so v6i nhém thi nghiém st dung synbiotics.
Tuy nhién, khéng c6 su khac biét vé cac yéu té
moi trudng nay gitta cac nghiém thic c6 bd sung
synbiotics (P >0,05).

Su khéc biét vé noéng do cac yéu td nhu pH,
TAN va NO,. 6 nghiém thtc d6i ching so véi
nhém thi nghiém (P <0,05). Trong do6, gia tri pH
trong cic bé ¢ nhém d6i chiing cao hon so véi cac
bé 6 nhém thi nghiém c6 bd sung synbiotics c6 thé
do FOS nhu 1a chat nén phu hgp cung cap thiic
an, nguon nang lugng doi dao cho su sinh trudng
cia vi khudn P. pentosaceus nén mat do ctia lgi
khuén nay trong rudt ca ting nhanh khi duge ca
an vao va duge dao thai ra méi trudng bé nudi
dudi dang phan hodc truc tiép di vao bé qua lugng
thic an du thita sdn c¢6 FOS nén ching phat trién
nhanh hon lgi khudn ¢ nhém bé déi ching két
qua chiing tiét ra nhiéu axit hitu co (nhu acetic,
axit butyric, axit propionic va cac chat khac) lam
giam pH ctia m6i trudng nudc (Okey & cs., 2018;
Sokooti & cs., 2022). Tuong tu, nong d6 TAN va
NO,_ 6 nhém déi chiing cao hon so véi nhém thi
nghiém c6 thé do su xuét hién clia synbiotics
trong rudt cd va moi truong nudec da nang cao
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téc d6 phan huy cac chat hitu co, loai bd cac chit
thai nhu amoniac, cacbon dioxit,.. khdi bé nudi
(Okey & cs., 2018).

3.2. Anh hudéng cua synbiotics 1én sinh
trudng, ti 1é séng va hiéu qua st dung thic
an cua ca ro6 phi van

Sau 60 ngay nudi, cac chi tiéu sinh trudng
cta ca ¢ nhém thi nghiém st dung thic an c¢6 bo
sung synbiotics cao hon so véi nhém ddi chiing
(P <0,05). Trong d6, sinh trudng ctia ca cao nhit
duge tim thay & NT2 va c6 su khéc biét so véi
cac nghiém thic con lai (P <0,05). Tuong tu,
hiéu qua st dung thic an cla ca rdé phi van bi
anh hudng dang ké béi su bd sung ché phim
synbiotics vao thiic an. Cac chi tiéu vé hiéu qua
st dung thtc an nhu lugng thic 4n an vao (FI),
hiéu qua st dung protein (PER) va hiéu qua su
dung lipid (LER) ctia ca 6 ciac nghiém thic thtc
an c6 b6 sung synbiotics cao hon so ca & nghiém
thiic d6i chtng. Trong d6, khidu phan &n c6 bo
sung synbiotics d& lam giam hé s chuyén hoéa
thiic an (FCR) cua ci so v6i nhém d6i chiing
(P <0,05). Tuy nhién, gia tri FCR, PER va LER
gitta cac nhém ca cho &n thiic an c6 bd sung
synbiotics khong c6 su khéc cé ¥ nghia thong ké
(P >0,05). FI ctia ca cao nhat cao nhat duge tim
th&y 6 NT2 (44,58 g/con) va khac biét so véi cac
nghiém thtc con lai (P <0,05). Dic biét, viéc bd
sung synbiotics vao thtic &n khéng lam anh
hudng téi ti 1& song cta ca ré phi van (P >0,05).
Trong thi nghiém nay, ti 1& séng cua ca dat dudc
tuong doi cao dao dong tit 85,33-92,0%.

Trong nghién cu nay, su cai thién cac chi
tiéu sinh trudéng va hiéu qua st dung thtic an
nhém ca st dung thtc &n c6 bd sung synbiotics
c6 thé do su ting lén cta cac loai vi sinh vat ¢6
lgi (probiotics) trong rudt clia cé, cac vi khuén c6
lgi nay sé kich thich ducng rudt tao ra cac
enzyme ngoai sinh gitp c4 tiéu héa va hap thu
chat dinh dudng tu thic an toét hon két qua cai
thién sinh trudng cta ca. Nhiéu nghién ctiu vé
st dung synbiotics cong bd tuong doéng véi két
qua cua nghién cu nay. Nghién ctu cua
Dawood & cs. (2020) va Putra & cs. (2015)
khidng dinh sung
(Lactobacillus va oligosaccharide) vao khau
phan an nudi ca rdé phi (O. niloticus) nang cao

rang bo synbiotics



toc d6 tiang trudng va cai thién hiéu qua st dung
thic 4n clia ci. B6 sung synbiotics (Bacillus
licheniformis § mat d6 0,48 x 10° CFU/ml va
1,0% chiét xudt ndm men) vao khdu phan thi
nghiém nang cao hiéu qua st dung thic an va
sinh truéng cua ca rd6 phi (O. niloticus)
(Hassaan & cs., 2014).

Trong nghién ctu nay, cac chi tiéu vé sinh
trudng cta ca ro6 phi van ¢ NT2 cao hon so véi
nhém ca § NT1 va NT3, c¢6 thé do su b6 sung FOS
4 ham lugng 0,5% 14 mtic cung cip chat nén toi
uu cho céc 1oi khuédn phat trién, hinh thanh tac
dung cong hgp gitia probiotics va prebiotics tir dé
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thiuc ddy tang trudng ctua ca, diéu nay dudc
chting minh vé sy thay d6i ham lugng FOS c6 thé
cho sy tang trudng ctia ca r6 phi (O. niloticus
O. aureus) khac nhau, khi bé sung ham lugng
FOS thap hon hay qua cao so ngudng toi uu
(0,3%) sé& gidm kha ning sinh trudng cta ca
(Poolsawat & cs., 2020). Mot s6 nghién ctiu da
kh&ng dinh gia tri cao nhit cta céc chi tiéu tang
trudng cta ca dudge ghi nhan khi b8 sung FOS &
mc t6i uu nhu bé sung FOS & mic 4 g/kg thic
an (0,4%) cho ca trap (M. amblycephala) giong
(Wu & cs., 2013) va ca nuc (T. ovatus) giai doan
gidng (Zhang & cs., 2014).

Bang 1. Sy bi€n dong clia cac yéu t6 méi trudng nudc trong qua trinh thi nghiém

. Nghiém thirc
Yéu t6 méi trwdng
CT NT2 NT3
Nhiét do (°C) 25,30 + 0,31 25,29+ 0,12 25,28 + 0,31 25,28 + 0,42
pH 7,27+ 0,13 7,14° £ 0,09 7,16° + 0,11 7,16° £ 0,08
DO (mg/l) 5,42 + 0,08 5,39 + 0,12 5,43 0,11 5,39 + 0,09
TAN (mg/l) 0,517 + 0,01 0,45° + 0,02 0,45° + 0,02 0,46° + 0,02
NO, (mg/l) 0,29 + 0,04 0,27 + 0,01 0,27 + 0,02 0,28 + 0,01
NOs. (mg/l) 2,06 + 0,08 1,97° £ 0,05 1,95° + 0,04 1,96° + 0,06

Céc s6 liéu duge biéu thi dudi dang sé trung binh + do léch chuédn. Trén cung mét hang, céc ky tu khdc
nhau thi khac nhau cé y nghia thong ké (P <0,05); CT (khdu phdn chi chia P. pentosaceus
10° CFU/ml), NT1 (khdu phan chita P. pentosaceus 10°CFU/ml + 0,25% FOS), NT2 (khdu phan chiia
P. pentosaceus 10° CFU/ml + 0,5% FOS) va NT3 (khau phan chiia P. pentosaceus 10° CFU/ml + 1% FOS).

Bang 2. Sinh truéng, ti 1&é song

va hiéu qua s dung thiic &n ctia ca ré phi van & cac nghiém thitc thi nghiém

Nghiém thirc
Chi tiéu nghién ctru
CT NT1 NT2 NT3
Khéi lvong ltc tha (g) 5,78 +0,15 5,77+0,13 5,77 +0,14 5,78 +0,13
Khdi lvgng ltc thu (g) 22,85% + 0,50 27,90° + 0,55 34,58° + 0,34 29,13° + 0,31
Chiéu dai ltc tha (cm) 5,68 + 0,15 5,55+ 0,12 5,55+0,13 5,56 + 0,15
Chiéu dai lic thu (cm) 10,56% + 0,16 11,47° 0,13 12,2°+ 0,10 11,66° + 0,16
Téc do tang trwdng khédi lwong (DWG, g/ingay) 0,28% + 0,01 0,37°+ 0,02 0,48° + 0,01 0,39°+0,03
Téc d6 tang trwdng chidu dai (DLG, cm/ngay) 0,08% £ 0,01 0,09° £ 0,02 0,11° £ 0,01 0,10° + 0,01
Lwong thire 3n an vao (FI, g/con) 28,75% + 0,69 33,59 + 0,34 44,58° + 0,53 36,26° + 0,58
Tilé sbng (%) 85,33 + 2,40 90,00 £ 1,15 92,00 £ 1,15 88,00 + 1,15
Hé s chuyén hoa thire &n (FCR) 1,69% + 0,01 1,52° + 0,03 1,55° + 0,01 1,55° + 0,01
Hiéu qua st dung protein (PER) 1,677+ 0,01 1,85° + 0,04 1,81°+ 0,02 1,81° + 0,01
Hiéu qua st dung lipid (LER) 7,417 £ 0,04 8,22° + 0,17 8,07° + 0,07 8,04° + 0,03

Céc s6'liéu duge biéu thi dudi dang sé trung binh + d6 léch chuan. Trén cung mét hang, cac ky tu khac nhau thi

khéc nhau c6 y nghia théng ké (P <0,05).
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Hinh 1. Anh huéng ctia synbiotics 1én hoat tinh enzyme amylase cta ca ré phi van
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Hinh 2. Anh hudng cta synbiotics 1én hoat tinh enzyme lipase ctia ca ré phi van

3.3. Anh huéng ctia synbiotics 1én mot s6

hoat tinh enzyme tiéu hoa cuia ca ré phi van

Két qua cua nghién ctu (Hinh 1, 2, va 3)
cho thdy, viéc b sung synbiotics vao thic &n
lam tang hoat tinh enzyme tiéu hba (amylase,
lipase va protease) cua ca rd phi van so véi
nhém d6i chiing. Ngoai ra, hoat tinh enzyme
clia ca con c6 xu huéng cai thién theo thoi gian
nudi (P <0,05).

0 ngay nudéi th@ 30, hoat tinh enzyme
amylase va lipase c6 chung xu huéng d6 1a cao 6
nhém ca dude cho an synbiotics véi lugng FOS
b6 sung & mic 0,5% va sai khac c6 ¥ nghia
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thong ké so véi cac nghiém thic con lai
(P <0,05). Trong khi dé, viéc b sung FOS & miic
0,25 va 1,0% cho hoat tinh cac enzyme nay
tuong ducong nhau (P >0,05), nhung c6 su khac
biét so v6i nhém déi chiing (P <0,05). Hoat tinh
enzyme amylase va lipase cta ca con thé hién
xu hudéng tuong tu 6 60 ngay nudi. Tuy nhién,
hoat tinh enzyme tang 1én r6 rét (P <0,05) so véi
ca ro phi vin ¢ ngay nudi tha 30. Trong khi,
hoat tinh enzyme protease cua ca c6 xu hudng
tang lén khi ting ham lugng FOS b6 sung vao
thic &n. O ngay nubi thi 30, hoat tinh protease
dat gia tri cao nhat 6 NT2, khong c6 su sai khac
khi so sanh véi NT3 (P >0,05). Tuy nhién, c6 su



sai khac dang ké (P <0,05) so véi hoat tinh
protease ¢ NT1 va nghiém thtic d6i chiing. Xu
huéng tuong tu vé sy bién ddng ctia hoat tinh
enzyme protease cia ca con thé ¢ 60 ngay nuoi.
Sau 60 ngay nubi, hoat tinh enzyme protease
cla ca c6 su gia ting dang ké (P <0,05) so véi
mau ca dugc thu ti ngay nudi thi 30.

Trong nghién ctu nay, su gia ting hoat tinh
enzyme tiéu héa (protease, amylase va lipase) 6
nhém cé c6 bé sung synbiotics vao thiic an c6 thé
giai thich 1a khi b6 sung FOS cuing véi vi khudn
P. pentosaceus vao thiic &n caa ca vi khuén sé st
dung FOS nhu mét ngudn thiic an, ning lugng cé
sdn dé phat trién trong dudng rudt cta ca
(Sokooti & cs., 2022). Su phat trién cua
P. pentosaceus khong nhiing kim ham su sinh
trudng ctia vi sinh gay bénh théng qua su lén
men axit hiiu co 1am giam pH trong 6ng tiéu hoéa
(Okey & cs., 2018), ma con bién d6i hé vi sinh vat
trong rudt ca va tao ra moi truong thuén Igi cho
cac loai vi sinh vat c6 loi phat trién (Sokooti &
cs., 2022). Vi sinh vat c6 1gi va enzyme cua chiing
déng vai tro quan trong trong qua trinh tiéu hoéa
clia ca lam ting hoat tinh clia enzyme tiéu héa
trong rudt va kich thich san xudt cidc enzyme
ngoai sinh (Wang, 2007). Két qua nay tuong déng
v6i nghién ctiu cia Rahman & cs. (2022) bé sung
synbiotics (Powerlac®) lam ting hoat déng cua
enzyme amylase va protease trong rudt ca roé phi
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IMBO
synbiotics (Enterococcus faecium va FOS) cai

don tinh (O. niloticus). B6 sung Biomin

thién dang ké hoat tinh trypsin va chymotrypsin
trong rudt ca chép (C. carpio) (Ghasempour & cs.,
2015). Trong nghién ctu nay, bé sung FOS & ham
lugng 0,5% (NTZ2) vao thic an cho hoat tinh
enzyme tiéu héa ctua ca cao nhat. Diéu nay, gbp
phéan cung ¢6 nguyén nhan giai thich cho toc do
tang trudng to6t nhit cia cia duge tim thay 6
NT2. Hoat tinh enzyme tiéu héa cao ¢ NT2 c6
thé do day 1a ham luong chit nén bd sung tdi
uu cho su phat trién hé vi sinh vat c6 lgi trong
ong tiéu hoa cua ca. Tu dé, kich thich ca tiét ra
cac enzyme ndi va ngoai sinh dé tiéu hoa thic
dn lam tang hoat tinh enzyme tiéu héa trong
ong tiéu héa, cai thién kha n#ing tiéu héa va
h&p thu cia ca két qua lam téng téc do sinh
truéng va hidu qua st dung thtc &n cha ci
(Okey & cs., 2018; Sokooti & cs., 2022). Nghién
ctiu cua Poolsawat & cs. (2020) b3 sung
FOS vao kh4u phén caa ca rdé phi (O. niloticus
x Q. aureus) 6 cic ham luong khic nhau, ghi
nhan hoat tinh enzyme tiéu hoéa cao nhat khi
b6 sung FOS véi luong 2 g/kg thic 4n. B8 sung
FOS vao
(S. maximus) giéng 6 muc 5 g/kg thic &n (0,5%)
cho hoat tinh cac enzyme tiéu héa (a-amylase

A A v 2
khau phidn #4n cta ca bon

va lipase) ctia ca 6 miic cao nhit (Guerreiro &
cs., 2015).

acT

aNT1
aNT2
GNT3

TN AR TN

Ngay

Ghi chi: Céc s6 liéu dugc biéu thi dudi dang s6 trung binh + d6 léch chuan. Trén cung moét hang, cac ky tu khéc

nhau thi khac nhau cé y nghia théng ké (P <0,05).

Hinh 3. Anh hudng ctia synbiotics 1én hoat tinh enzyme protease ctia ca ré phi van
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4. KET LUAN

Két qua ctia nghién ctu cho thdy, bd sung

ché pham synbiotics (P. pentosaceus va

fructooligosaccharide) vao thtic &n cai thién toc
d6 téng trudng, hiéu quda st dung thic &n va
hoat tinh enzyme tiéu hoa ctia ca rd phi van. Do
vay, trong nudi ca ré phi nén bé sung synbiotics
(P. pentosaceus 10°CFU/ml két hgp véi FOS &
ham lugng 0,5%) vao khau phan an dé cai thién
hoat tinh enzyme tiéu héa, nang cao hiéu qua
st dung thtc dn va téc do sinh trudng cta ca.
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