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ABSTRACT

Studies on the changes of digestive enzyme activity and nutrient digestibility
during the mixed feeding schedules of striped catfish (Pangasianodon
hypophthalmus) were conducted. Striped catfish fingerlings (15-20 g) were
stocked into 12 tanks at a density of 50 fish per tank. Four different mixed
feeding schedules were tested on triplicate groups of fingerling fish
including (1) fish were fed to apparent satiation twice a day for 5 weeks;
(2) satiation for 7 days and starvation for 2 days, (3) satiation for 7 days
and starvation for 3 days; and (4) satiation for 7 days and starvation for 4
days. The activity of digestive enzymes (amylase in stomach and intestines;
and pepsine in stomach) and the digestibility of feed nutrients of mixed
feeding schedules were significantly higher than those of the control group
(p<0.05). Therefore, mixed feeding schedules may be recommended as a
routine procedure in commercial production of striped catfish fingerlings.
This techniques could improve the economical and environmental
sustainability in aquaculture production

TOM TAT

Nghién civu vé s thay doi ciia men tiéu hoa va do tiéu héa dwéng chat cia
thic an theo chu ky cho an gian doan o cd tra (Pangasianodon
hypophthalmus) giong dwoc tién hanh. Ca tra glong (15-20 g) dwoc tha vao
12 bé véi mdt do 50 con/bé. Thi nghiém dwoc tién hanh véi 4 nghiém thirc
va 3 lan Idp lai gom (1) cé dwoc cho an theo nhu cau 2 lan/ngay trong thoi
gian 5 tuan thi nghiém; (2) cd dwoc cho an theo nhu cau 7 ngay va nging 2
ngay; (3) cd dwoc cho an theo nhu cau 7 ngdy va ngimg 3 ngay; (4) cd
duwge cho an theo nhu cau 7 ngay va ngimg 4 ngay. Hoat tinh cdc men tiéu
hoa (amylase trong da day va rudt; va pepsin trong da day) va do tiéu hoa
dudng chdt thirc an ciia cd tra & nghiém thirc cho an gian doan cao hon c6
¥ nghia (p<0,05) so véi nghiém thirc cd dwoc cho an hang ngay. Két qua
cho thay, cho an gian doan lam tang hiéu qud sir dung thirc an thong qua
tang kha nang tiéu hoa thirc an va tang cac hoat tinh men tiéu hoa, tir do

gidm dwoc chi phi thirc an va giam thiéu 6 nhiém méi truong.
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1 GIOI THIEU

Trong nudi trong thily san thi thirc an déng
vai tro rat quan trong d6i voi sinh trudng cua
sinh vat nudi (Nguyén Thanh Phuong va ctv.,
1997). Thic an chiém ti trong 1n trong tong
chi phi san xuat, vi thé str dung thirc an du thira
s€ gay lang phi lam thic an tré nén dat tién
khong can thiét, ting chi phi san xuat giam
hiéu qua nguoi nudi va gly tac dong xau ve moi
truong. Nhiéu nghién ctru trén thé giéi vé khia
canh dinh dudng cta ca da tron, dic biét 1a ca
nheo MY (Ictaluridae punctatus) nhu ti wu hoa
khau phan an va phwong phap cho an (Li et al.,
2005; Robinson et al., 1995). Nhiéu nghién ciru
da chimg minh rang khi cho c4 in gian doan
trong thoi gian ngan (Rueda ef al., 1998; Tian
and Qin, 2003) hoac trong thdi gian dai
(Hayward et al., 1997; Wu et al., 2002 and Zhu
et al., 2004) khi cho ca an lai hiéu qua st dung
thirc an va ting trudéng cua ca khac nhau. Mbi
quan hé gitra tbc do ting trudng va viée sir dung
thire an co6 lién quan t6i kha nang hoat dong cua
cac men ti€éu hoa nhu protease, a-amylase va
lipase. Cac nghién ctru gan ddy da chimg minh
ca bi bo déi hodc giam thirc an dn vao co thé
dan dén viéc gia ting cac hoat tinh ciia men tiéu
héa trong cac phan khac nhau cua duong tiéu
héa (Harpaz et al., 2005; Krogdahl and Bakke-
McKellep, 2005).

Hiéu biét vé mbi quan hé giira phuong phap
cho an va hoat tinh ctia cac men tiéu hoda sé
gitip t6i wu hoa duge ché d6 cho an va giam chi
phi thirc an. Su diéu tiét va hoat tinh cac men
tiéu hoa trong dudng tiéu hoa s& thay doi khi
ché d6 cho an thay doi (Tengjaroenkul et al.,
2000). Mot s6 nghién ciu da danh gia su
thay d6i hoat tinh cua men tiéu hoéa nhu
pepsin, trypsin, amylase va chymotrypsin trong
moi lién hé voi kha ning tidu héa trude va
sau khi cho an gian doan (Mommsen et al.,
2003; Krogdahl and Bakke-McKellep, 2005;
Eroldogan et al., 2008). Nghién ctru vé cic men
tiéu hoa 1a mot budc can thiét dé hudng t6i su
hiéu biét vé co ché tiéu hoéa va dé hiéu rd su
thich ng cua c4 trong didu kién nudi c6 su thay
d6i vé dinh dudng. O cic loai c4 trong giai doan
phuc hdi ting truong thuong ting luong thic an
an vao va tang trong nhanh 1a do hiéu qua st
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dung thuc an dugc cai thién (Russell and
Wootton, 1992; Jobling, 1994). Nhung trong
mot sd trudng hop, nhiéu bao cdo dd chung
minh khi gian doan thuc an &n vao cling lam
tang hiéu qua chuyén ddi thirc an nhung khong
tang luwong thitc an an vao (Russell and
Wootton, 1992; Wang et al., 2000; Eroldogan
et al., 2004). Cac nghién ctru trén cho thiy co
su lién quan dén hoat tinh cta cic men tiéu hoa.

M&bi quan hé gitra phuong phap cho an va
ting truéng cta ca co thé lién quan dén hoat
tinh cua cac men tiéu hoa; hiéu qua chuyén hoa
protein (dam) va co ché cua su thiéu thic an
sau thoi gian gian doan thirc dn dn vao. Nhiing
nghién ctu cua cac tac gia trén nhu: Gildberg
(2004), Almeida et al. (2006), ), Chan et al.
(2008) déu cho thiy c4 an gian doan mang lai
hiéu qua sir dung thirc an tot hon, kha ning tiéu
héa thirc an dugc céi thién thong qua hoat tinh
cac men tiéu hoa va tir d6 nguoi nudi ca co thé
giam dugc chi phi tir thirc dn va giam 6 nhiém
mbi truong. Nghién ciru ndy tim hiéu sy thay
ddi cua cac men tiéu hoa va do tiéu hoa thirc an
& ca tra giéng (Pangasianodon hypophthalmus)
sau thoi gian cho dn gian doan dé 1am co s& giai
thich co ché ctia viéc cho an gian doan.

2 PHUONG PHAP NGHIEN CUU
2.1 B tri thi nghiém

Nghién ctru gom hai thi nghiém; thi nghiém
thir nhat so sanh hoat tinh men (a-amylase va
pepsin) va thi nghiém thtr hai xac dinh do tiéu
hoéa thirc an khi cho ca an gian doan khac nhau.
Mdi thi nghiém dwoc bd tri hoan toan ngiu
nhién gém 4 nghiém thtrc v6i 3 1an 1ap lai gdm:
(i) cho ca dugc cho 4n hang ngay (doi chimng);
(ii) cho ca an 7 ngay va dung 2 ngay (7:2); (iii)
cho an 7 ngay va dung 3 ngay (7:3); (iv) cho ca
an 7 ngay va dung 4 ngay (7:4). Hai thi nghiém
déu tién hanh trong bé 500 L, suc khi va nudc
chay tran. Ca thi nghiém co kich c¢& 15-20 g/con
va mat do thi nghiém la 50 con/bé. Thoi gian
cho mdi thi nghiém 14 5 tuan.

2.2 Thwe an va cho an

Thirc an sir dung la thic an Cargill 30%
dam, ndi, kich ¢& phu hop vdi giai doan ca theo
khuyén céo cua nha san xuat. Ca dugc cho an
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5% khéi lwong than va 2 lan/ngdy. Luong thic
an ca sir dung duoc ghi nhan hing ngay thong
qua lugng thtrc an cho cé an va lugng thic an
thura (c4 khong an) sau 1 gio' cho an. Thirc an
thira duogc vét ra khoi bé va dém sb vién thirc
an; cin cr vao khéi lwong binh quan cia 1 vién
thie an kho (thong qua can ngau nhién 30-50
vién thirc an kho dé tinh ra khdi luong trung
binh cua 1 vién thtrc an).

Bang 1: Thanh phin héa hoc cia thirc in trong

thi nghi€ém
Chi tiéu Ham lwong (%)
Am dd (%) 11,0
Tro (%) 2,5
Pam (%) 30,0
Chat béo (%) 2,5
Xo (%) 6
Néng lugng (KJ/kg) 2.800

2.3 Phuong phip thu miu
2.3.1 Thu mdu hoat tinh cdc men

MAu men trong duong tiéu hoa ciia ca & cac
nghiém thirc d6i chimg va nghiém thirc 7:2; 7:3
va 7:4 dugc thu tuong tng vao cac ngay 31; 34;
37 ctia chu ky thu mau (ca duge cho in 1 ngay,
sau d6 ca duge bo doi 2 ngay trudce khi thu mau
dé rudt ca khong con thie an). Ca duoc giai
phau iy da day (phan tich pepsin, o-amylase)
va rudt (phan tich a-amylase). Khi thu mau
dung pen lam sach thirc an con lai trong rudt va
da day néu c6. Rudt va da day duogc nghién
trong dung dich buffer KH,PO4 20mM va NaCl
6mM ¢ pH 6.9. Ly tim dung dich nghién
4.200 vong trong 30 phut ¢ 4 OC roi lay phan
trong (phan ndi) ctia dung dich trit & -80 °C dé
phan tich.

2.3.2 Thu mdu dé tiéu hda thirc an

Mau phan trong duong tiéu héa cia ca &
nghiém thic ddi chung; 7:2; 7:3 va 7:4 dugc
thu vao cac ngay: 27, 28, 31, 34 cua chu ky thu
mau. Sau khi ca dn no (ca khong con bat thirc
an) thi sau 7,5 — 8,0 gid thu toan b c4 trong bé
giai phau thu phén phén tich d6 tiéu hoa. Ca
duoc gay mé bang mudi v6i ndng do 35 - 40%eo
truge khi giai phdu dé thu phan & doan rudt
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cudi; mAu phan s& dugc sy kho & 60 °C, trix ¢ -
20 °C dé khi phan tich (Hien et al., 2010).

2.4 Phén tich miu va xir Iy s6 liéu

Ham lugng dam trong mau rudt va da day
dugc phan tich theo phuong phap cua Bradford
(1976). Hoat tinh men o-Amylase dugc phan
tich va tinh theo phuong phap cua Bernfeld
(1951) va pepsin dugc phan tich va tinh theo
phuong phap cua Worthington (1982). Cac
thong s6 vé do am, dam, chat béo cua thic an
dugc xac dinh theo phuong phap AOAC
(2000); ning lwong duogc xac dinh bang may do
ning luong (Parr 6100 calorimeter); va chat
danh ddu noi sinh (HRA - khoang khong tan
trong a-xit) dugc phan tich bang phuong phap
thiy phan trong dung dich a-xit (Bowen, 1981).

S6 liéu dugce tinh toan trung binh, d§ léch
chuin st dung bang phin mém microsoft excel
va su khac biét thong ké giita cac nghiém thirc
dugc xir Iy bang phan mém STATISTICA dya
vao phuong phap one way-ANOVA va phép
tht DUNCAN véi mirc y nghia p<0,05.

3 KET QUA VA THAO LUAN

3.1 Hoat tinh men (¢-amylase va pepsin) khi
cho ca an gian doan khac nhau

Anh hudng cia cho in gian doan 1én hoat
tinh men a-amylase ¢ da day, rudt va pepsin 6
da day duoc trinh bay qua Bang 2. Két qua
cho thdy hoat tinh men o-amylase trung binh
¢ da day dao dong trong khoang 0,70 - 1,60
mU/min/mg protein va & rudt dao dong trong
khoang 0,87-1,32 mU/min/mg protein. Hoat
tinh men a-amylase cua cé tra dat gia trung binh
cao nhit ¢ nghiém thirc bo doi 4 ngay, tiép dén
la nghiém thic ca bé do6i 3 ngay, 2 ngay va
nghiém thirc ca cho an hang ngay va sy khac
nhau c6 ¥ nghia thong ké (p<0,05).

Tuong ty, hoat tinh men pepsin ¢ da day dao
dong trong khoang 0,14 - 0,26 mU/min/mg
protein. Hoat tinh men pepsin cua ca tra dat gia
tri trung binh cao nhit & nghiém thirc bo doi 4
ngay, tiép dén 1a nghiém thirc c4 bo d6i 3 ngay,
2 ngay va nghiém thirc ca cho dn hang ngay va
khac nhau ¢ y nghia thong ké (p<0,05).
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Béang 2: Hoat tinh ciia men a-amylase va pepsin ciia ca tra
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Hoat tinh men (mU/min/mg protein)

Nghiém thirc Amylase

Da day Rudt Pepsin
Cho an hang ngay 0,70+0,012 0,87+0,022 0,14+0,0022
Cho in 7 ngay + ngung 2 ngay 0,79+0,01° 0,92+0,004° 0,17+0,002°
Cho an 7 ngay + ngung an 3 ngay 1,19+0,001¢ 1,01+0,004¢ 0,19+0,003°¢
Cho an 7 ngdy + nglig &n 4 ngay 1,60+0,024 1,32+0,024 0,26+0,003¢

Gid tri thé hién la sé trung binh £ dé léch chuén. Cdc s6 liéu cung nam trong mot cgt c6 mang chir cdi giéng nhau thi sai

khdc khong co y nghia p>0,05

Két qua trén cho thiy, khi ca dwgc cho an
gian doan thi hoat tinh men a-amylase va
pepsin cao hon c6 ¥ nghia (p<0,05) so voi ca
dugc cho an hang ngay. Cac nghién ctru gan
day da ching minh rang ca bi bo d6i hodc giam
thirc an 4n vao c6 thé din dén viéc gia ting cac
hoat tinh ctia men tiéu héa trong cac phan khac
nhau ctia duong ti€éu héa (Harpaz et al., 2005;
Krogdahl and Bakke-McKellep, 2005). Trong
diéu kién nhin d6i lau ngay ciing anh huéng dén
su tiét cac men tiéu hoa. Theo Lé Thanh Hing
(2008) thi sau mot thoi gian ca nhin an, khi cho
ca an trd lai lugng men ti€u hoa dd vao rudt ca
tang 1€n. Nghién clru hoat tinh men tiéu hoa
trén ca tuyét (Gadus morhua), ¢4 bon Nhat
Ban (Paralichthys olivaceus), ca Colossoma
macropomum, ¢ hdi Pai Tdy Duong cho thiy
ca sau khi cho an lai sau thoi gian bo doi thi
hoat tinh cdc men tiéu hoa cao hon so véi ca
dugc cho an hang ngay (Bélanger, 2002;
Bolasina, 2006; Almeida et al., 2006; Krogdahl
et al., 2005).

Amylase 1a men duoc tim thay hau hét cac
loai cé4 an tap va ca an thyc vat nhu nhom ca
chép, ca 16 phi va ca miang bién (Chanos
chanos). Cé nhiéu tranh luan vé sy hién dién
cua amylase ¢ ca an dong vat; theo mot sb tac
gia thi a-amylase hién dién khong dang ké & ca
hoi, luon bién va ca cam (Serola quiquradiata)
nhung mot sb tac gia sau nay voi phuong phap
phan tich hién dai hon thi cho ring amylase
hién dién va dong vai trd quan trong trong su
tiéu hoa chat bd duong & ca hdi (Lé Thanh
Hung, 2008).

Amylase dugc tim thdy trong tat ca cac loai
c4, ngay loai ca bién an dong vat ma thanh
phan thirc an thién nhién rat it carbohydrates
(Guillaume et al, 1999; Eroldogan et al.,
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2008). Tuy nhién, trong diéu kién han ché hoic
gidn doan ngudn thirc an ca c6 thé thay doi su
chuyén hoa carbohydrate. Sangiao et al. (2005)
cho thiy ca gilthead seabream (Sparus aurata)

c6 kha ning ting san xuat glucose tur ngudn
glycogen ¢ gan khi bi gian doan ngudn thic
an 2 tuan, tr 46 ca c6 thé chuyén hoa duogc
carbohydrate. Ngoai ra, amylase con duoc kich
thich bsi chudi glycolytic, glycogen va tinh bot
¢ ca giai doan au trung va hau au trung (Péres
et al., 1998; Krogdahl et al., 2005).

Tiéu hoa chat dam 1a mot qua trinh phirc tap
0 ca va xay ra khong chi ¢ da day ma con xay
ra & cac phan khac cia duong tiéu héa. Men
pepsin 14 men tiéu hoéa chu yéu chat dam trong
duong tiéu hoa. Két qua nghién ciru cho thay
hoat tinh cua men pesin trong da day ¢ nghiém
thire cho an gian doan cao hon so vdi nghiém
thire cho an hang ngay. Nhu vay, ca khi cho dn
gian doan thi tdng hoat tinh cila men pepsin &
da day, 1am ting kha ning tiéu hoa t6i da chit
dam trong nghiém thirc cho an gian doan dé ca
tang bu lai chat dam trong thoi gian khong c6
thirc an. Gildberg (2004) khi nghién ctru men
tiéu hoa & ca tuyét (Gadus morhua) cho ring
hoat tinh cua cac men ti€u hoa & cac loai ca an
dong vat nhu ca tuyét thi hoat tinh nay van &
muc cao ngay ca trong thoi gian dai bi bo doi.
Men tiéu hoa trong thoi gian ca bi bo doi thi
thip hon so ham luong men cua ca duoc cho
an, tuy nhién khi cho ¢4 an thirc an tré lai thi
ham lugng men ti€u hoa tang 1én. Vay, khi ca bi
b6 d6i trong thoi gian ngan 1am giam hoat tinh
cac men tiéu hoa, va khi cho an lai thi kich
thich manh céac hoat tinh cua cac men trong
duong duong ti€u hoa, phan gidi dam co hi¢u
qua hon. Ngoai ra, theo Chan et al. (2008) va
Bélanger (2002) dua ra két qua ring ca bi bo
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doi thi khdi luong cua da day va rudt cao hon
c6 y nghia so voi ca dugc cho an hang ngay.

Vera et al. (2007) khi nghién ctru vé& nhip
cho an va men tiéu hoa c6 nhan dinh réng vé
tAm quan trong ctia nhip cho an, gitp ca chuan
bi tot vé mit sinh 1y dé tiéu hoa t6t ngudn thirc
an. Tac gia cho rang sy tiét men tiéu hoa & ca
dugc dicu khién boi nhimg co ché hoat dong
dién ra theo chu ky truéc khi cho an. Khi
nghién ctru hoat tinh men trong da day, két qua
cho théy ham lugng men ti€u hda cao khi da
day rong truéc khi cho an. Vi vay, cho an theo
dung chu ky dn, mot mat giup cho co thé ca ton
tai co ché cho an theo ding chu ky, mat khac
tao duoc thoi quen ciing nhu sy kiém soét sinh
Iy bén trong co thé ca (Valérie Bolliet et al.,
2001) va hién tuong nay van ton tai trong thoi
gian c bi gian doan ngudn thirc an.

Su gia tang hoat tinh men o-amylase va
pepsin ¢6 y nghia trong duong ti€u hoa & ca tra
v6i nghiém thte cho dn gian doan 4 ngay. Két
qué cho thay & ca c6 sy tan dung toi da ngudn
dam 4n vao va d6 1a ngudn ning lugng quan
trong trong diéu kién cho an gian doan.

3.2 Tiéu héa thirc dn khi cho ca an gian
doan khac nhau

Tiéu héa vat chat kho va dudng chit cua ca
tra dugc trinh bay qua Bang 3. Bang nay cho
théy do tiéu hoa vat chit kho cua ca dao dong
tir 80,5 - 85,3%. Do tiéu hoa vat chit kho trung
binh ctia ca tra & nghi€m thirc bo doi 3 ngay dat

Bang 3: P tiéu hoa thirc An va dudng chit cia ca tra
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gia tri cao nhét (85,3%) nhung khac nhau
khong c6 ¥ nghia théng ké (p>0,05) so véi
nghiém thic ca bdé déi 2 va 4 ngay va cé cho an
hang ngay.

Tiéu héa dam ctia ca tra ting dan tir nghiém
thic ca duge cho an hang ngay dén nghiém
thirc ca bo d6i 4 ngay, dao dong tir 85,1% dén
92,0%. Tiéu hoa dam trung binh ¢ nghiém thirc
ca bo doi 4 ngay dat gié tri cao nhat (92,0%) va
khac biét co ¥ nghia thong ké (p<0,05) so véi
nghiém thic bo do6i 2 ngay va nghiém thuc ca
cho an hang ngay. Tiéu héa dam trung binh cua
ca & nghiém thitc ngirng an 3 ngay cling kha
cao (90,0%) va khac c6 y nghia thong ké
(p>0,05) so véi nghiém thirc ngung an 4 ngay
nhung khac c6 y nghia thong ké (»<0,05) so véi
nghiém thirc cho an hang ngay.

Tiéu hoa chit béo trung binh dao dong tir
82,1% dén 89,1%. Tiéu hoa chat béo trung binh
cao nhit ¢ nghiém thic nging an 3 ngly
(89,1%) va khac biét c6 y nghia thong ké
(p<0,05) so véi nghiém thirc ngung an 2 ngay
va cho an hang ngay nhung khac biét khong co
v nghia théng ké (p>0,05) so v&i nghiém thirc
khong cho dn 4 ngay.

Ti€u hoa nang lugng cta thuc an trong thi
nghiém nay dat gia tri trung binh tir 81,9% dén
88,1% (Bang 3). Tiéu hoéa nang luong trung
binh cao nhat & nghiém thirc ngimg an 4 ngay
(88,1%) va khac c6 y nghia théng ké so vdi cac
nghiém thirc khac (p<0,05).

Db tiéu héa

Do titu héa Do tiéu hoa D tiéu héa

Neghi¢m thire vat chit kho dam chit béo ning luong
Cho an hang ngay 80,5+2,42° 85,1+0,62° 82,1+1,95° 81,9+0,25°
Cho an 7 ngay + nglng 2 ngay 82,9+1,44° 88,7+1,67° 84,4+1,20% 84,1+0,20°
Cho an 7 ngay + ngung an 3 ngay 85,3+£2,17° 90,5+1,42% 89,1+1,55¢ 87,4+0,02¢
Cho an 7 ngay + ngung in 4 ngay 83,746,617 92,042,42° 88,1+3,85% 88,1+0,034

Gid tri thé hién la sé trung binh £ dé léch chuén. Cdc s6 liéu cung nam trong mot cgt c6 mang chir cdi giéng nhau thi sai

khdc khong co y nghia p>0,05

Cé tra c6 kha ning phuc hdi ting trudng sau
thoi gian bo doi (Duong Hai Toan, 2010). Su
phuc héi ting truong 1a giai doan ting trudng
rat nhanh, xuét hién sau khi c4 duge cho an tré
lai sau mdt giai doan bi bo d6i, kém theo su
ting truong bu la gia ting su thém an bat
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thuong (hyperphagia) (Ali er al., 2003). Hién
twong nay dugc thé hién qua nhitng nghién ciru
cua Ali and Wooton (2001); Xie el at (2001);
Zhu el at (2001). Qua nhiéu phuong phap cho
an gian doan khac nhau, nhung khi cho an lai
thi ty 1€ ti€u thy thure an lai ting hon so véi cho
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an hang ngay va khi d6 lugng men ti€u hoa
cling dugc ting 1€n, lugng men nay cé xu
huong tang Ién khi cho ca an trd lai sau mot
thoi gian gian doan ngudn thirc an an vao (Lé
Thanh Hung, 2008). Su phuc hoi ting truong
cua ca sau thoi gian cho an gian doan lién quan
t61 hiéu qua hap thy thie an thong qua hiéu qua
su dung chit dam, hiéu qua st dung thuc an, ty
1& chuyén ddi thirc an dugc danh gia qua do tiéu
héa dudng chét cua thirc an.

Khi hé sb chuyén dbi thirc an thap dong
nghia v6i hidu qua sir dung thirc 4n cao va chat
lugng thai ra moi trudng it. Nghién ctru cho an
gian doan 1én ting truéng cua ca tra gidng
(Pangasianodon hypophthalmus) cho thdy &
nghiém thirc cd dugc cho dn hang ngay lugng
thirc an an vao cao nhung hi€u qua st dung
thirc an lai thap, trong khi nghiém thirc cho an
gian doan 3 ngay thi luong thirc dn an vao thap
nhung hiéu qua st dung thic an rat cao; bén
canh thi ting truong, hiéu qua st dung dam
ciing cao nhat ¢ nghiém thirc cho an gian doan
3 ngay trong khi ty 18 chuyén ddi thic an thi
thép nhét khi so véi nghiém thirc ca dugc cho
an hang ngay (Duong Hai Toan va ctv., 2010).
Tir 6 cho thay phwong phéap cho an gian doan
c6 thé tang hiéu qua sir dung dam, chuyén doi
chit béo dé cung cung cip ngudn ning luong
cho ca.

Thi nghiém nhan thiy tiéu hoéa chat dam,
chat béo va ning lugng cua nghiém thic cho ca
dugc cho an gian doan cao hon so voi nghiém
thirc ca duogc cho an hang ngay va khac nhau co
v nghia théng ké (p<0,05). Két qua nay tuong
twrong nhu nhitng két qua nghién ciru trude day
nhu khi tdng luong thirc an an vao va ting trong
nhanh trong giai doan phuc hdi ting trudng thi
ty 16 chuyén d6i thire an duoc cai thién (Russell
and Wootton, 1992; Jobling, 1994) hay tang
hiéu qua st dung thirc 4n ma khong cin ting
lugng thitc an &n vao (Russell and Wootton,
1992; Wang et al., 2000; Eroldogan et al.,
2004).

4 KET LUAN VA PE XUAT

— Hoat tinh men ti€u héa a-amylase, pepsin
va dg tiéu hoa dudng chat cua ca tra & nghi¢ém
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thirc cho an gian doan thi cao hon cé y nghia so
v6i nghiém thirc cd dugc cho an hang ngay.

— Nghién ctru anh huong cua phuong phép
cho an gian doan 1én men ti€u hoa va do tiéu
hoa dudng chét thirc an cua ca tra ¢ giai doan
ca thit.
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