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ABSTRACT

This study was conducted to evaluate the effects of fructooligosaccharides
(FOS) on the growth and digestive enzymes activity of tra catfish
(Pangasianodon hypophthalmus). Experiment was randomly designed with
5 treatments and triplications for each treatment. FOS was added to diet
at different levels of 0% (control), 0.5%, 1.0%, 1.5%, and 2.0%. The
growth of fish increased significantly at the levels of 0.5% and 1.0% of
FOS in the diets compared to the others (p<0.05). Final weights were 57.9
and 59.2 g in the treatments of 0.5% and 1.0% FOS, respectively. The
survival rates were the highest (100%) in the 0.5% and 1.0% FOS groups
and the lowest one (82.1%) was in 1.5% FOS. The feed conversion ratio
was lowest (1.35) in level of 1.0% FOS. Similarly, digestive enzymes
activity, such as amylase, pepsine, trypsine, chymotrypsine were
significantly improved at the level of 0.5% and 1.0% FOS treament. These
results suggested that dietary supplementation of FOS at a dose of 0.5%
and 1.0% improved the growth performance and digestive enzymes activity
in tra catfish fingerlings.

TOM TAT

Nghién ciru duwgc thwc hién dé tim ra nhitng dnh huong cia
fructooligosaccharides (FOS) lén tang trudng va hoat tinh enzyme tiéu
héa ciia cd tra (Pangasianodon hypophthalmus). Thi nghiém dwoc bo tri
hodn toan ngdu nhién véi 5 nghiém thirc va dwoc Idp lai 3 lan. FOS dwoc
trén vao thirc an véi cac mirc nhu sau: doi chimg (khong bé sung), 0,5%,
1,0%, 1,5% va 2,0%. Tang truong cua cd gia tang dang ké khi b6 sung
0,5% va 1,0% FOS (p<0,05). Trong luong cuoi dat twong wng o hai
nghiém thirc 0,5% va 1,0% FOS la 57,9 va 59,2 g. Ti Ié song dat cao nhit
(100%) & mirc bé sung 0,5% va 1,0%, thip nhat (82,1%) ¢ mikc bo sung
1,5% FOS (p<0,05). Hé s6 FCR ¢ nghiém thirc 1,0% la thdp nhdt dat
1,35. Tuwong tw nhie két qua tang trucng, hoat tinh cdc men tiéu héa nhuw
amylase, pepsine, trypsine, chymotrypsine khi b6 sung 0,5% va 1,0% FOS
déu cao hon cac nghiém thirc con lai. Két qua thi nghiém cho thay bé sung
FOS vao thirc an ¢ mirc 0,5% va 1,0% giup ca tra cdi thién tang truéng va
tang hogt tinh men tiéu hoa.
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1 GIOI THIEU

Ca tra (Pangasianodon hypophthalmus) hién
nay 1a mét trong cac dbi twong nuéi chu luc &
DPong bang song Ciru Long. Nghé nudi cé tra hién
nay dang & mirc thdm canh rét cao va k¥ thuat nudi
khong ngimg duoc cai tién. Tuy nhién, khi nuéi voi
mat d cao tinh hinh dich bénh s€ xay ra nhiéu, gay
nhiéu ton thit cho ngudi nudi. Thém vao d6 viée
sir dung thudc va hoa chét dic biét 1a khang sinh
trong phong va tri bénh s€ anh hudng nhimg tiém
ning phat trién cia cac vi khuan khang sinh, su
hién dién cua du luong khang sinh trong thit ca, su
pha huy cua quan thé vi sinh vat trong mdi truong
nudi trong thity san va trc ché hé théng mién dich &
ca (Smith et al., 2003, Sapkota et al., 2008).

Trong nudi ¢4 hién nay, van dé chiam soc stc
khoe tét cho ca 1a mot trong nhitng khau quan
trong. Hién nay, co nhidu nghién ctru vé cac chat
kich thich mién dich lén dong vat thily san trong d6
c6 prebiotics. Prebiotics 1a carbohydrate khong tiéu
hoa dwoc ma c6 anh huéng dén sy ting trudng hay
s6 lwong cac vi khudn trong dudng rudt (Roberfroid,
1993; Gibson and Roberfroid, 1995; Manning and
Gibson, 2004). Prebiotics phd bién trong ca hién nay
bao gdém inulin, fructooligosaccharides (FOS),

fructooligosaccharides ~ chudi  ngin  (scFOS),
mannanoligosaccharides (MOS),
galactooligosaccharides (GOY),
xylooligosaccharides (XOS)... Mot trong cac
prebiotics  dugc  nghién  ctu  nhidu 14

fructooligosacharide (FOS). FOS c6 thé dugc lén
men bang vi khuin nhu Lactobacillus va
Bifidobacteria (Sghir et al., 1998; Manning and
Gibson, 2004). Pay 1a nhitng vi khuan c6 lgi cho hé
tiéu hoa, duge dung trong cdc ché pham sinh hoc.
Ché d0 an bao gom FOS s¢ hd trg su ting truéng va
su sdng cuia vi khudn trong dudng rudt ciia dong vt.
Khi d6 lam tang su tang trudong, hiéu qua thirc an va
nang cao kha nang phong bénh nhu nghién ctru trén
c4 hoi Dai Tay Duong, c4 16 phi lai, 4u tring c4 bon
(Ringo, 2012).

Nghién cuu nay khao sat cac anh hudng cua
chat kich thich mién dich fructooligosaccharide 1én
tang truong va hoat tinh enzyme ti€u hoa cua ca tra
(Pangasianodon hypophthalmus) giai doan gidng
nhdm g6p phan nang cao ning suét va higu qua ciia
nghé nudi ca tra.

2 PHUONG PHAP NGHIEN CUU
2.1 BH tri thi nghiém

C4 tra gidng kich c& trong khoang 13 — 15g, ca
dugc mua tir trai san xuit giéng ca tra tai Can Tho,
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ca dugc thuan dudng khoang 2 tuan dé thich nghi
v6i mdi trudng bé nudi. Thi nghiém dwoc b tri
theo kiéu hoan toan ngau nhién véi 5 nghiém thuc,
lap lai 3 lan: dbi ching (khoéng bd sung FOS); bd
sung 0,5% FOS; 1,0% FOS; 1,5% FOS; 2,0% FOS.
Mat d¢ ca thi nghiém 30 con/bé 500 L voi luong
nude khoang 400 L.

Phuong phap tron FOS vao thirc an cho ca an
nhu sau: pha FOS vao nudc theo ti 1& ciia mdi
nghiém thirc va phun déu vao thic an, dé kho tu
nhién trong mat, sau d6 4o qua mot 16p dau muc.
Thirc an dugc trit trong tu dong dé tranh bi 4m mdc
trong thoi gian thi nghiém. FOS dung trong thi
nghiém duwgc mua tir cong ty Meji ciia Nhat, nhap
khau boi Thai Lan. FOS ¢ dang bot trang, thanh
phan chinh 1a FOS chiém 95%, ngoai ra con mot
lvong nhu duong glucose, fructose, sucrose voi ti
1€ 5%.

Cé duge cho an 2 lan/ngdy (sang lac 8 gid va
chiéu Iuc 16 gid), lugng thirc dn khoang 3% khéi
lwong than. Sau khi cho cé4 an 45 phut thi kiém tra
lwong thirc an thira dé tinh lugng thirc an c4 dn vao.
Hang tuan thay khoang 50% luong nudc trong bé.

Céc yéu t6 moi truong nhu nhiét do, oxy, pH
dugc do 2 lan/ngay bang may YSI professional
plus (Model 1010 ciia My). Cac yéu t6 nhu TAN,
NO, theo ddi 1 lan/tuan. NO, duogc phan tich theo
phuong phéap Griess lossway. TAN phan tich theo
phuong phéap Indophenol Blue.

2.2 Phuong phap thu miu

Cé} duoc can khoi lugng va do chiéu d.’;liq trudce
khi bo tri, ngdy thir 30, ngay 60, ngay 90 d€ danh
gia sy tang truong. Xac dinh so luong ca trude va
sau khi ket thic thi nghi€ém dé tinh duogc ti I¢ song
cua ca tra.

Cé duogc giai phau liy da day (phan tich pepsin,
o-amylase) va rudt (phén tich a-amylase, trypsine,
chymotrypsine). Khi thu mau dung pen lam sach
thirc an con lai trong r~u(f)t va da day néu co, trir -
80°C dén khi nghién mau.

Mot s6 chi tiéu tinh toan

— Tang trong: WG (Weight gain) = W;— W,,

— Tbdc d6 tang truong tuyét ddi (Daily Weight
Gain - DWG)

— DWG (g/ngay) = (Wi — W,)/T

— Tbc do tang truong tuwong ddi (Specific
growth rate)

— SGR (%/ngay) = (LnW, - LaW,)/T x 100
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— Hé s6 chuyén hoa thirc in (feed conversion
ratio - FCR)

FCR =
cua ca (kg)

lugng thirc @n ca an vao (kg)/tang trong

(Luong thirc 4n tinh theo khdi lugng kho)

— Ty 18 séng (%) (survival rate - SR)

SR (%) = 100x (s6 c4 thu hoach/sd ca ban dau).

Trong do:

W,: Khéi lugng trung binh ciia ca ban dau

W Khéi lwong trung binh cua ca két thuc thi
nghiém

T: Thoi gian thi nghiém

2.3 Phwong phap phan tich mau va xir ly

s0 liéu

Méu rudt ca duge rd dong trong nudc da va
nghién trong dqu dich d@ém pH 6,9. Sau do tién
hanh ly tdm véi toc d§ 4.200 vong/phut ¢ 4°C trong
30 phut, rat phan dich trong phia trén chua trong
eppendorf trit -80°C.

Phan tich protein ctia mau rudt va da day theo
phuong phéap Bradford, 1976.

Phan tich a-amylase theo phuong phap cua
Bernfeld, 1951.
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Phan tich pepsine theo

Worthington, 1982

Phan tich trypsin theo phuong phép Tseng et al,
1982.

Phan tich chymotrypsine theo phwong phap
Worthington, 1982.

phuong phap

Céc s6 liéu dugc tinh gia tri trung binh, d9 léch
chudn va phan tich phuong sai one-way ANOVA
va phép thir Ducan dé tim ra sy khéc biét giita cac
nghiém thirc. Str dung phan mém Excel dé luu trit
s lidu va SPSS 14.0 dé xtr 1y théng ké.

3 KET QUA VA THAO LUAN

3.1 Cac yéu té mdi truwong trong thi nghiém

Sy bién dong cua cac yéu t6 moi trudng trong
thi nghiém duoc trinh bay ¢ Bang 1. Dao dong vé
cac yéu té moi trudng giita cac nghiém thirc nhu
sau: nhiét d¢ sang tur 27,4 — 27,5°C, nhiét do chiéu
tr 28,3 — 28,6°C, oxy sang tu 5,07 — 5,23 mg/L,
oxy chiéu tir 6,25 — 6,44 mg/L, pH sang tir 6,84 —
6,87, pH chiéu tr 7,35 — 7,50, téng dam amon
TAN tur 0,48 — 0,54 mg/L, ham lugng NO, tir 0,18
— 0,29 mg/L. Sy chénh léch cac yéu t6 moéi truong
giita cic nghiém thirc khong nhidu va khac biét
khong cé ¥ nghia thong ké.

Bing 1: Bién ddng cac yéu t6 méi truwomg trong hai thi nghiém ting truéng va thu miu

Nhiét do Oxy hoa tan pH
NT Sang Chiéu Sang Chiéu Sang Chiéu TAN NO:
DC  27,540,85 28,6+1,12 5,10+0,64 644+1,08 6,86+0,41 7,50+0,76 0,50+0,12 0,18+0,19
0,5% 27,540,87 284+237 5,13+0,70 6,37+1,04 6,87+0,30 7,4040,72 0,48+0,11 0,26+0,20
1,0%  27,440,85 28,5112 523+0,58 6,25£1,07 6,85+0,31 7,35+0,75 0,54+0,12 0,29+0,25
1,5%  27,4+0,85 2834236 5,13+0,76 6,29+1,08 6,8540,25 7,35+0,88 0,49+0,16 0,24+0,26
2,0% 27,540,86 28.5+1,13 507063 6,42+1,03 6,84+0,32 744+0,68 0,52+0,16 0,28+0,18

Nhiét do thich hop cho tom ca vung nhiét déi la
25-30°C va thich hop nhat 1a 28-30°C (Truwong
Qudc Phu, 2006). Ngudng oxy cua cé tra 1a 1,85
mg/L (Mai Diéu Quyén, 2010), ham lugng oxy
trong khoang 2,38 — 7,95mg/L khong anh huong
dén ti 1¢ song cia c4 tra (Nguyén Thi Kim Ha,
2011) do chung 1a loai ¢6 co quan ho hap phu nén
kha nang chiu dyng ham luong oxy thap twong dbi
t6t. Gia tri pH phit hop cho su phat trién cua tém cé
tr 6,59 mg/L (Boyd, 1990). Nguyen Thi Trac
Linh (2011) xac dinh gia tri LCsy gio cuia NH3 1én
ca tra la 3,98mg/L (6 pH=8 va nhiét do biang

28°C). Nhu vay, cac yeu t6 moi truong trong hai
thi nghiém déu nam trong khoang thich hop cho su
phat trién cia ca tra va khong anh huéng dén két
qua cua thi nghiém.
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3.2 Anh huéng ciia FOS Ién cic chi tiéu
tang truéng

Tang trudng cia ci tra gidng voi anh huong
ctia chit FOS dugc thé hién qua Bang 2. Két qua
thi nghiém cho thdy cac chi tiéu ting truong cua
nghiém thtrc 0,5% FOS va 1,0% déu cao hon ¢ y
nghia so v&i cac nghiém thirc con lai (p<0,05). Tuy
nhién, gitta hai nghiém thirc 0,5% va 1,5% thi khac
biét khong c6 ¥ nghia thong ké (p>0,05).

Khdi luong va chidu dai cua ca gilta cac
nghiém thirc trude khi bd tri thi nghiém khong ¢
su khac biét (p>0,05) va dao dong trong khoang tur
13,5 -14,0 g va 12,2 — 12,3 cm. Sau 30 ngay thi
nghiém thi ting trong cua ca ting 1én dang ké,
trong d6 céc chi tiéu tang truong cuia nghiém thuc
0,5% va 1,0% cao hon cac nghiém thirc khac tuy
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khong khac biét co y nghia théng ké. Cu thé cac
chi tiéu tang trong cua ca tra ¢ ngay thir 30 dao
dong nhu sau: tang trong (WG) trong khoang 8,01
—9,01 g/con, tang dai (LG) tir 1,30 — 1,47 cm/con,
tang truong tuyét dbi tir 0,267 — 0,3 g/ngdy, ting
truong tuong d6i (SGR) tir 1,517 — 1,690 %/ngay.
Tuy nhién, sang thang thir 2 va thang thr 3 cua thi
nghiém thi nghiém thuac 0,5% va 1,0% FOS tang
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truong cao va co khac biét co y nghia thong ké so
v6i cac nghiém thirc khac. Bién dong cac chi tiéu
tang truong khi két thic thi nghiém (ngay 90) gitra
cac nghiém thirc nhu sau: tang trong (WG) tir 22,1
— 43,8 g/con, tang dai (LG) tir 3,11 — 5,26 cm/con,
tang truong tuyét doi tir 0,245 — 0,502 g/ngay, ting
truong dac biét (SGR) tir 1,057 — 1,6 %/ngay.

Bang 2: Cac chi tiéu ting trudng ca tra khi bé sung FOS vao thirc in vé6i cic ndng dd khac nhau

Chi tiéu NT Ngay 30 Ngay 60 Ngay 90
bC 8,01+0,16° 15,1+0,46° 22,5+0,30?
WG 0,5% 8,98+1,147 21,9+0,83% 43,8+1,89°
(g/con) 1,0% 9,01+0,79? 22,1+0,64° 452+1,13%
1,5% 8,59+0,40? 17,5+3,022 22,1+0,27°
2,0% 8,91+0,53% 15,4+0,50? 22,2+0,76°
bC 1,35+0,17° 2,940,262 3,67+0,26°
LG 0,5% 1,45+0,23? 3,05+0,697 4,16+0,87°
(cm/con) 1,0% 1,47+0,06° 3,88+0,22° 5,26+0,68"
1,5% 1,32+0,16° 2,87+0,53? 3,11+0,42?
2,0% 1,30+0,14° 2,68+0,35? 3,33+0,59°
bC 0,267+0,006* 0,253+0,005* 0,249+0,003?
DWG 0,5% 0,297+0,046* 0,367+0,012° 0,487+0,021°
(@/ngdy) 1,0% 0,300+0,026° 0,370+0,010° 0,502+0,013°
1,5% 0,287+0,015° 0,293+0,049? 0,245+0,0032
2,0% 0,297+0,015° 0,257+0,0052 0,2460,008?
bC 1,517+0,031* 1,223+0,015% 1,063+0,005%
SGR 0,5% 1,647+0,1932 1,563+0,032° 1,576+0,030°
(%/ngay) 1,0% 1,650+0,1142 1,577+0,032b 1,600+0,026°
1,5% 1,597+0,085% 1,350+0,1427 1,057+0,0217
2,0% 1,690+0,1257 1,267+0,0292 1,080+0,0107

Ghi chii: Cdc gid tri thé hién trén bang la trung binh + d¢ léch chudn. Céc chit cdi a,b,c giong nhau trén cing mét ct,

cing mot chi tiéu thi khdc biét khong cé y nghia thong ké (p>0,05)

Thi nghiém vé prebiotic trong d6 c6 FOS dugce
tién hanh trén nhiéu dbi tuong thuy san. B6 sung
FOS vao thtrc dn trong ca tam sao gidng Acipenser
stellatus dugc Reza et al. (2013) thi nghiém trong
11 tudn véi cac mirc bd sung ddi chimg, 1% va 2%
vao thirc an. Két qua thi nghiém cho thay b sung
1% FOS cac chi sb tang trong nhu WG, SGR, PER
cao nhung FCR thip hon so v6i cac nhom dbi
chimg (p<0,05). Ty 1& séng khong khac biét dang
ké giita cac nghiém thirc (»>0,05). Tuy nhién,
b6 sung FOS 2% c6 ty 1¢ song thap. Hoat dong
lysozyme huyet thanh d4 bi anh huong dang ké boi
ché do an udng 1% FOS (p<0,05), trong khi hoat
dong hé s6 ho hap khong bi anh huong véi cac
mirc bé sung FOS (p>0,05). Ca cho an thire an ¢6
chua 1% FOS cho thay mot sy gia ting tong vi
khuén hiéu khi va vi khuan lactic (p<0,05).

Bén canh nghién ctru vé tac dung don ¢ cua
FOS, hién nay c6 nhiéu nghién ctu vé su két hop
cua cac prebiotic hodc probiotic véi prebiotic 1€n
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dong vat thiy san. Giovanni et al. (2011) tim hiéu
anh hudng cua MOS va FOS trén ca trap Diplodus
puntazzo khi thay thé mot phan bot ca bang bot dau
nanh. Bén ché do6 an di duoc thir nghiém: d6i
chimg véi bot ca 1a ngudn protein duy nhat, ché do
an thir hai c6 40% protein dwoc cung cap boi déu
nanh (SBM), hai khdu phin in con lai dugc bd
sung thém 8 g MOS hoic FOS trén mdi kg thirc dn
ctia ché d6 an thtr hai. Khéi luong cudi, tbe do tang
truong twong ddi, hé s chuyén doi thirc an va ty 18
sit dung protein van khong bi anh huong khi thay
thé mot phﬁn bot ca béng bot dau nanh c6 bd sung
MOS hoic FOS va dat cao hon khi chi bd sung bot
dau nanh.

Zhang (2010) thi nghiém anh huéng két hop
cua probiotic Bacillus subtilis va prebiotic FOS Ién
tang truong cia hai sam (Apostichopus japonicus).
Chin ché d9 bo sung vao thirc dn véi 3 muc
Bacillus subtilis (0; 1,82x107; 4,95 x107 cfu/g) két
hop 3 mirc FOS (0; 0,25%; 0,50% FOS). Két qua
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thi nghiém cho théy tbc do tang trudng dac biét
SGR cao nhat & mic FOS 0,5% va Bacillus subtilis
1,82x107 (p<0,05). Xu et al. (2008), nghién ctru
anh huong ciia XOS 1én tang trudng va hoat dong
enzyme tiéu hoa cua ca diéc (Carassius auratus).
XOS duge bo sung vao khau phan in cia ca & ba
ché @6 an 50 mg/kg; 100 mg/ kg, 200 mg/kg thirc
an. Sau 45 ngay, cac ché do an bo sung XOS ¢6 toc
do tang truong déc biét (SGR), tang trong hang
ngay (DWG) déu cao hon c6 ¥ nghia (p<0.05) so
v6i nhom dbi chimg. Tuy nhién, ty 1& séng khong
bi anh hudng (p>0,05) & cac nghiém thirc.

Qua cac thi nghiém vé FOS trén cac ddi tuong
thily san, co thé nhan thiy ring FOS déu c6 tac
dung tt 1én su tang trudng, cai thién dugc suc
khoe cua vat nudi. Tuy nhién, tiy theo dac tinh
riéng cua ciia mdi loai thuy san, theo giai doan cua
su phat trién s& cho két qua bd sung FOS ¢ mot
ndng do thich hop. Theo két qua ciia nghién ctru
nay thi bd sung FOS véi mace 0,5% va 1,0% vao
thirc an cho ca tra gidng s& cho két qua vé ting
trudng cao hon so véi cac nghiém thirc khac.
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3.3 Anh huéng ciia FOS Ién hoat tinh cac
enzyme tiéu hoa

Anh huéng ctia FOS 1én hoat tinh cac enzyme &
c4c nghiém thuc duoc trinh bay & Bang 3. Két qua
thi nghiém cho thay hoat tinh cac enzyme tiéu hoa
& nghiém thirc 0,5% va 1,5% déu cao hon céc
nghiém thirc con lai (p<0,05). Két qua nay phu hop
v6i két qua vé ting truong khi bd sung FOS trong
khoang 0,5% - 1,0% déu cho ting truong cao hon
cac nghiém thirc con lai.

Hoat tinh cic enzyme ¢ thdi diém ngay 0
(trude khi cho cé an thirc dn c6 bd sung FOS) déu
khong chénh 1éch nhiéu va khong khac biét co y
nghia thong ké giira cac nghiém thirc. Dao dong
vé hoat tinh céc enzyme ngay 0 nhu sau: amylase
0 da day tor 3,18 — 3,33 mU/min/mg protein,
amylase ¢ rugt tir 3,24 — 3,33 mU/min/mg protein,
pepsine tu 0,093 — 0,098 mU/mL/mg protein,
trypsine tax 7,22 — 7,78 U/mg protein,
chymotrypsine tir 247 — 256 mU/mL/min.

Bang 3: Hoat tinh cdc men tiéu héa ciia ca tra bd sung FOS vao thirc dn véi cac ndng d§ khac nhau

Chi tiéu NT Ngay 0 Ngay 30 Ngay 60 Ngay 90
Amylase da day bC 3,19+0,16° 3,69+0,66° 3,74+0,36° 3,98+0,242
(mU/min/mg 0,5% 3,23+0,44° 5,44-+0,80° 5,68+0,41° 6,37+0,82°
protein) 1,0% 3,33+£0,28? 6,08+1,33b 6,13+0,87° 6,7140,60°
1,5% 3,24+0,43? 3,62+0,39? 3,760,472 3,97+0,20?
2,0% 3,18+0,222 3,57+0,412 3,67+0,482 3,92+0,332
Pepsine bC 0,095+0,003? 0,229+0,008? 0,234+0,0122 0,241+0,009?
( mU/mL/mg 0,5% 0,095+0,005? 0,304+0,036° 0,309+0,059° 0,337+0,034°
protein) 1,0% 0,098+0,002° 0,307+0,034° 0,316+0,031° 0,356+0,015°
1,5% 0,093+0,003? 0,222+0,008? 0,231+0,018? 0,235+0,002?
2,0% 0,093+0,008? 0,224+0,005? 0,232+0,012? 0,236+0,005?
Amylase ¢ rudt bC 3,24+0,22?2 10,240,012 10,640,112 10,7+0,18?
(mU/min/mg 0,5% 3,29+0,252 13,440,820 13,6+0,86° 14,2+0,25°
protein) 1,0% 3,330,292 13,5+0,26° 13,9+0,05° 14,3+0,35°
1,5% 3,29+0,24° 10,1+£0,232 10,540,502 10,6+0,122
2,0% 3,25+0,16° 10,1+0,15° 10,840,562 10,740,142
Trypsine bC 7,27+0,832 10,7+0,652 11,3+0,192 11,540,282
(U/mg protein) 0,5% 7,66+0,5 12,6+0,15° 13,4+0,36° 14,1+0,17°
1,0% 7,78+0,96? 13,040,69° 13,7+0,69° 14,3+0,88°
1,5% 7,22+0,89? 10,6+0,372 11,120,152 11,4+1,30?
2,0% 7,77+0,82° 10,7+0,38* 11,040,292 11,4+0,14°
Chymotrypsine bC 251+5,572 466+9,04° 479+3,012 486+2,302
(mU/mL/min) 0,5% 252+14,6° 55145,48° 590+7,41° 606+3,43°
1,0% 256+20,7° 563+6,81° 600+11,5° 609+8,12°
1,5% 254+10,4% 460+29,7° 478+6,54% 486+8,50?
2,0% 247+13,12 454+18,8° 47249,37° 483+11,72

Ghi chii: Cdc gid tri thé hién trén bdng la trung binh + do léch chudn. Céc chit cdi a,b,c giong nhau trén ciing mt cét,
cung mot chi tiéu thi khac biét khong co y nghia thong ké (p>0,05)
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DP6i v6i hoat tinh amylase ¢ da day cua
nghiém thirc 0,5% va 1,0% khac biét co y nghia
vao thoi diém ngay 30, ngay 60, ngay 90 so voi
cac nghiém thirc khac. Hoat tinh men amylase &
hai nghiém thirc trén tuong Ung la 5,44 va 6,08
mU/min/mg protein vao ngay 30; 5,68 va 6,13
mU/min/mg protein vao ngay 60; 6,37 — 6,71
mU/min/mg protein vao ngay 90 va ludn dat gia
tri cao hon cac nghiém thuc con lai (p<0,05).
Tuong ty nhu ¢ da day, amylase ¢ rudt & mirc bd
sung 0,5% va 1,0% FOS ludén cao hon cac nghiém
thirc khac, dat 14,2 va 14,3 mU/min/mg protein
(ngay 90). Amylase 1a men thuy phan tinh bot &
cac loai ca an thyc vat va ca an dong vat, tuy
nhién & c4 an dong vat thi men amylase cé hoat
lyc thap hon. pH rat c6 anh huong dén hoat luc
cua men amylase, gia tri pH trong khoang 6 — 8,5
¢6 anh huong t6t dén sy tiéu hoa cia amylase (Lé
Thanh Hung, 2008).

Xu et al. (2008), nghién ciru anh huong cua
XOS vé viéc thuc hién tang truong va ti€u hoa hoat
dong enzyme cua ca diéc (Carassius auratus).
XOS duge bo sung vao khau phan in cia ca & ba
ché d6 an 50 mg/ kg; 100 mg/ kg, 200 mg/kg thirc
an. Sau 45 ngay thi nghiém hoat tinh amylase trong
rudt va tuy tang cao hon dang ké so v6i cac nghiém
thirc khac (p< 0,05).

Két qua cua nghién ctru vé men pepsine &
nghiém thure 0,5% va 1,0% cao hon cac nghiém
thirc con lai (»p<0,05). Vao ngay 90 hoat luc
pepsine la 0,337 va 0,356 mU/mL/mg protein &
hai nghiém thuc trén. Men pepsine chi c6 ¢ nhiing
loai c4 c6 da day that su. Hoat tinh cia men ti€u
hoa nay ciing thay doi rat 16n theo tinh an cta ca,
thong thuong ca an dong vat thi hoat luc s€ cao
hon nhém ca an tap hay cé an thuc vat (Tr?ln Thi
Thanh Hién va Nguyén Anh Tuin, 2009).

Dbi voi men trypsine va chymotrypsine thi két
qua ciing dat gia tri cao hon & nghiém thuc 0,5%
va 1,0% (p<0,05), dat tuong ung la 14,1 — 14,3
U/mg protein (men trypsine) va 606 — 609
mU/mL/mg protein (men chymotrypsine) vao
ngay 90. Nhu vy, khi b6 sung FOS ¢ mirc nong
d6 cao (1,5% va 2,0%) thi ting truong va hoat
tinh enzyme ti€u hoa khong khac biét so vdi nhém
dbi chtmg va thap hon so véi nhém bd sung FOS
mirc thap hon (0,5% va 1,0%).

Renjie et al.(2010) nghién ctru anh huong FOS
& mirc 1,5% va 3% trong thirc an 1én ca bbng twong
30 ngay. Két qua thi nghiém céc hoat dong enzyme
tiéu hoa trong da day va rudt (protease, lipase va
amylase) ctia nhém bo sung FOS ting cao hon so
v6i nhom dbi chimg (p<0,05). Narges et al., 2011
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ciing nghién ctru bd sung FOS vao thirc dn véi cac
muc 1%, 2% va 3% lén ca Rutilus rutilus bt trong
7 tudn. Két qua cho thay cac hoat dong enzyme tiéu
hoéa nhu amylase, lipase, protase da dugc nang 1én
dang ké v6i mirc d6 ngay cang ting ciia FOS trong
thire an (p <0,05).

3.4 Anh huong ciia FOS Ién ti 1¢ song va h¢
s6 FCR

Ti 1& séng va hé sb FCR cua cé tra sau 90 ngay
thi nghiém duoc thé hién ¢ Bang 4 va Hinh 1. Két
qué thi nghiém cho thiy ti 1 séng cua cé tra cao
nhét & nghiém thirc 0,5% va 1,0% dat 100%, thap
nhit 1a nghiém thirc 1,5% dat 82,1%, ké dén
nghiém thire 2,0% va déi chung dat tuong tmg 1a
87,8% va 91,1%. Ddi voi hé s6 FCR thi nguoc lai,
nghiém thic 0,5% va 1,0% c6 FCR thap nhat
(twong ung 1a 1,42 va 1,35), cac nghiém thic con
lai d6i chimg 1,5% va 2,0% c6 hé s FCR tuong
ung la 1,96; 1,99 va 2,03.

Trong nudi c4, bén canh van d& ting trudng tot
thi chi tiéu ti 16 séng cao va FCR thip ciing 1a yéu
t6 1am nén thanh coéng cia viéc nudi. Két qua thi
nghiém cho théiy ca dat ti 1€ séng rat cao sau 3
thang cho thiy FOS c6 anh hudong tot dén ti 1¢ séng
clia ca. Hé s6 FCR thap sé tiéu tén duoc it luong
thirc an cung cip vao va s& giam duogc chi phi trong
qua trinh nuoi.

Bang 4: Ti 1¢ séng ciia ¢4 tra trong thi nghiém

NT Ngay 30 Ngay 60 Ngay 90
bC 97,8+3,87* 97,7£3,87°  91,1+3,81°
0,5% 100+0,00° 100+0,00° 100+0,00¢
1,0% 100+0,00° 100+0,00° 100+0,00°
1,5% 92,2+6,93* 90.0+3,30°  82,1x1,90°
2,0% 94,4+5,10°  94,4+5,09®  87,8+3,87°

Ghi chi: Cac gid tri thé hién trén bang la trung binh +
do léch chuan. Cac chir cdi a,b,c giong nhau trén cung
mot cot, ciing mot chi tiéu thi khdc bigt khong co y nghia
théng ké (p>0,05)

Narges et al. (2011) bd sung FOS vao thirc an
voi cac murc 1%, 2% va 3% 1én ca Rutilus rutilus
bot trong 7 tuan. Két qua cho thay ¢ mic FOS 2%
va 3% co hé s6 FCR thip hon dbi chimg. Tt ca
mirc bd sung FOS trong thirc an déu 1am ting d4ng
ké kha nang chiu dung do man (p <0,05) va ti 1¢
song cao nhat cia ca & muc 3% FOS. Mot thi
nghiém khac ciia Yuan et al. (2007) ciing vé scFOS
1én cé ro phi lai voi mic bd sung 0,08 va 1,2 g/kg
trong thirc an. Két qua sau 8 tuan hé sé tiéu ton
thiee an (FCR) va chi s6 hepatopancreasomatic
(HI,%) giam khi b6 sung scFOS 1,2 g/kg (p> 0,10).
Nghién ciru nay chi ra rang ché do bd sung FOS
v6i mire 1,2 g/kg ¢6 thé co tac dung 6 lgi vao ting
truong, chuyén ddi thirc an cia cé ro phi.
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Hinh 1: Hé s6 FCR ciia c4 tra nudi sau 90 ngay

Nhu vy, khi b sung FOS 0,5% va 1,0% vao
thirc an gilp ca tra tang ti 1¢ song va lam giam hé
sO tiéu ton thirc an.

4 KET LUAN VA PE XUAT

4.1 Kétluan

B6 sung FOS vao thirc n cho cé tra gidng &
néng d6 0,5% va 1,0% lam ting téc do ting
truong, tang hoat tinh cac men tiéu hoa, hé sb tiéu
ton thirc an thap hon so véi ddi chung va cac
nghiém thue 1,5% va 2,0% (p<0,05). Hai nghiém
thire 0,5% va 1,0% khong khac bi¢t y nghia voi
nhau.

4.2 Dé xuit

Nghién ctru anh hudng FOS 1én ting truong va
hoat tinh enzyme tiéu hoa cua tra & muc 0,5% hoac
1,0% nhung bd sung gian doan, dinh ky cho in
thay vi cho an lién tuc.

LOI CAM TA

Xin chén thanh gii 161 cam on B6 mén Dinh
dudng vé’ che bién thuy san da tao diéu kién, ho trg
vat tu thi€t bi cho thi nghiém nay duogc thuc hién.
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