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ABSTRACT

This study was conducted to determine the requirements for maintenance
and efficiency of protein and energy utilization of snakedhead (Channa
striata) in order to establish the optimal feed formulation in grow-out of
snakehead. In the first experiment, five groups of snakehead with
different sizes (10 g; 50 g; 100 g; 200 g and 500 g) were not fed for 28
days to determine protein and energy loss, and protein and energy
metabolism exponents. In the second experiment, fish was received the
referenced diet under satiate feeding conditions to determine digestibility
coefficients of feed and nutrients. The third experiment, fish was fed
referenced diet at five different feeding rates: 0%, 25%, 50%, 75% and
100% satiation to evaluate the efficiency of protein and energy
utilization. The results showed that protein and energy metabolism
exponents were 0.76 and 0.82, respectively. Digestibility of the test diet
was 75.1%, while that of protein, energy and lipid was 88.6%, 86.1% and
95.1%, respectively. The efficiency of protein and energy utilization of
snakehead was 58.2% and 47.6%, respectively. Digestible protein and
energy requirements for maintenance of snakehead were 0.41 g/kg®’%/day
and 43.7 kJ/kg"%2/day, respectively.

TOM TAT

Nghién ciru dege thiee hién nham xdc dinh nhu cau duy tri va hiéu qua sir
dung protein va nang lwang cua cd loc (Channa striata) lam co s phat
trién céng thire thike an t6i wu trong nudi cd léc thuong pham Thi
nghiém 1 xdc dinh protein, ndang lwong tiéu hao, hé sé trao doi protein,
nang leong cia cd léc véi khoi heong khéc nhau (10 g; 50 g; 100 g; 200
g and 500 g) va cd léc khéng diege cho an trong sudt thoi gian thi nghiém
28 ngay. O thi nghiém 2, cd dwoc cho dn thirc an thi nghiém théa man
nham xdc dinh dé tiéu héa thirc an va dudng chat. Thi nghiém 3 xdc dinh
nhu cdu duy tri, hiéu qua sir dung protein va nang lirong ciia cd léc thong
qua cho ca loc an cac muec khac nhau 0%, 25%, 50%, 75% va 100% nhu
cau. Két qua cho thdy hé sé trao doi protein va nang heong ciia cd loc lan
luotla 0,76 va 0,82. Pé tiéu hoa thire an cua ca loc la 75,1%, do tiéu hoa
protein, nang luong va lipid tuwong wng la 88,6%, 86,1% va 95,1%. Hiéu
qua sur dung protem va nang luwong cua ca loc la 58,2% va 47,6%. Nhu
cdu protein va nang liwong tiéu hao cho duy tri ciia cd léc lan heot la 0,41
g/kg®"%/ngay va 43,7 kJ/kg"%/ngay.

Trich din: Ng6é Minh Dung va Tran Thi Thanh Hién, 2017. Nhu cau duy tri va hiéu qua str dung protein,
nang lugng cia ca 16¢ (Channa striata). Tap chi Khoa hoc Truong Pai hoc Can Tho. 53b: 1-9.
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1 GIOI THIEU

C4 16c (Channa striata) 1a d6i twong nudi phd
bién ¢ Pdng bang séng Ctru Long (PBSCL) boi
chét lwong thit ngon va gia ca hop 1y. M6 hinh nudi
ca loc da dang nhu nudi ao, nuodi 15ng, nudi veéo,
nudi trong bé 16t bat (Lé Xuan Sinh va B Minh
Chung, 2010). S6 liéu théng ké nam 2017 tir Chi
cuc Thuy san cta 5 tinh nudi ca 16c chu yéu &
DBSCL (An Giang, Pdng Thap; Tra Vinh, Vinh
Long va Can Tho) cho thay dién tich (chii yéu nubi
trong ao dat) va san luong ca l6c nudi ting manh
trong thap nién 2006-2016 tr 132,2 ha tang 1én
552,9 ha va tir 15,9 ngan tan ting 1én 85,6 ngan
tan; dan dén nhu cu vé san luong thirc dn cong
nghiép cho c4 16c tang theo tir 22,3 ngan tan ting
1én 119,9 ngan tin trong cung thoi gian. Theo két
qua diéu tra mo hinh nudi ca l6c & PBSCL cua
Ng6 Thi Minh Thay va Truong Dong Loc (2015)
cho thay chi phi thic an chiém ti trong 16n nhat
trong tong co ciu chi ph1 1én t&i 88,4% & mo hlnh
nudi cé léc trong ao dat. Vi thé, xac dinh nhu ciu
dinh dudng cta ca l6c can dugc nghién ciru siu va
hé théng dé 1am co so khoa hoc cho viéc thiét lap
khau phan in hop 1y giap giam chi phi thirc an.
Phuong phép truyén thong xac dinh nhu ciu dinh
dudng ¢ dong vat thuy san dya vao sy tuong quan
ham luong dinh dudng trong thic an véi tang
truong va hiéu qua sir dung thire an cua ddi tuwong
nudi (Zeitoun et al., 1976). Tuy nhién, diém han
ché cua phuong phap ndy la can thoi gian nghién
clru dai, xdc dinh nhu cau cho mot giai doan phat
trién cua ca (Lupatsch, 2003). Hién nay, nhu cau
protein va nang lwong cua dong vat thuy san dugc
xac dinh dya vao viéc ung dung mo hinh hoa nghia
12 m6 hinh da nhéan té va phuong phap ning luong
sinh hoc dé x4c dinh nhu cdu dinh dudng cta ting
loai ca va dugc sir dung phd bién (NRC, 2011).
Phuong phép hién dai nay da dugc ép dung thanh
cong nham xac dinh nhu cau duy tri va hiéu qua sur
dung protein ciing nhu nang luong d6i voi mot so
loai ca nhu ca trap (Sparus aurata), ci vén
(Dicentrarchus labrax), ca mb tring (Epinephelus
aeneus), ca cam (Seriola lalandi), ca tra
(Pangasianodon hypophthalmus) va cé rd phi van
(Oreochromis niloticus) (Lupatsch et al, 2003;
Booth et al., 2010; Glencross et al., 2010; va Trung
et al., 2011). Nhu vay, st dung phuong phap md
hinh ning lugng sinh hoc trén c4 16c nhim xac
dinh nhu cu dinh dudng cua ca 16c can duoc thiét
1ap dé x4c dinh nhu cau duy tri va hiéu qua sir dung
protein cling nhu ndng lugng cta ca 16c (C. striata)
lam co s& phat trién cong thire thire an thich hop
nudi c4 16c thwong phim dat hiéu qua kinh té cao.
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2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 BH tri thi nghiém
2.1.1 Thi nghiém 1: xac dinh protein va nang
lwong tiéu hao ¢ ca loc

Thi nghiém x4c dinh protein va nang lugng tiéu
hao & ca 16c gdm 5 nghiém thirc: (/) nhém ca 10 g
b tri 16 con/bé (i) nhom ca 50 g bd tri 12 con/bé
(ifi) nhom ca 100 g bd tri 8 con/bé (iv) nhom ca
200 g bd tri 8 con/bé va (v) nhom ca 500 g bb tri 4
con/bé. Thi nghiém bd tri hoan toan ngiu nhién,
mdi nghiém thirc dwoc 13p lai 3 14n va cé 16¢c & cac
nghiém thirc khong dugc cho an trong subt 28 ngay
thi nghiém. Hé thong thi nghiém gom 15 bé nhya
1.000 L va mdi bé dugc bd tri 4 sot nhya (kich
thude 50 cm x 40 cm x 35 cm). Tuy kich c& ca,
mdi sot dugc ngin béng lué6i chia ra 2; 3 hoac 4
gian, mdi gian tha 1 con c4 dé tranh hién tugng an
nhau trong qua trinh thi nghiém khong cho an.
Nhiét d6 va pH trong cic bé nudi trong sudt thoi
gian thi nghiém dao ddng lan lwot 1a 27,5°C —
29,7°C va 7,3 — 7,5. Ca 16c thi nghiém dugc xac
dinh khéi lwong timg c4 thé va phan tich thanh
phén sinh hoa trude va sau khi két thuc thi nghiém
(phan tich cac chi tiéu: am do, protein, lipid, tro va
nang lugng). Chi tiéu danh gia nhu sau:

— Khdi lugng c4 tiéu hao (g): Wa= Wy - W,

— Wo: khoi lugng ca thi nghiém; W khoi
lugng ca két thic thi nghiém (TN)

— Néng lugng tiéu hao: Ew = (Wo*Eo -
WHE)/T

— Ewn: nadng luwgng tiéu hao cua ca
(kJ/cé/ngay); Eo: nang luong cua ca khi TN (kJ/cd);
E: : nang lugng ca khi két thuc TN (kJ/ca) va T:
thoi gian TN (ngay)

— Protein tiéu hao: Py, = (Wo*Po - W¢*Py)/T

— Pu: protein ti€u hao cua ca (g/ca/ngay); Po:
ham luong protein cia ca khi TN (g/cd); P:: ham
luong protein cta ca khi két thuc TN (g/cd).

Tuong quan gitta nang lugng protein tiéu hao
va khdi lwong cua céa theo Lupatsch er al. (2001)
dugc thé hién bang phwong trinh sau: y = ax".
Trong do, y la protein hodc nang luong tiéu hao; x:
khéi lugng trung binh nhan cia ca (Geometric
Mean Body Weight) GMW = (W, x W,)%. Trong
d6, a: nang lugng/protein tiéu hao hang ngay cua
c4; b: hé s6 trao ddi nang lugng/protein.

2.1.2 Thinghiém 2: xdc dinh d¢ tiéu hoa thucc
an va cac dwong chdt cia cd loc

Thi nghiém xac dinh d6 tiéu hoa thirc an va cac
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dudng chét ciia ca 16¢ (100 g/con) dugc bd tri hoan
toan ngiu nhién véi 3 1an lap lai trong 3 bé thu
phan lang (170 L/bé), s6 lwong c4 tha 20 con/bé.
Ca dugc cho an thic an thi nghiém theo nhu cau
(an no dén khi ngimg an) 1 lan/ngay vao luc 16
gi0, ca dugc cho an 7 ngay dé quen dan véi thire dn
truée khi tién hanh thu phan. Mau phan duogc thu
tir ngy nuéi thir 8 bang phuong phap ling, sau khi
cho cé an 1 gio, thuc an thura dugc loai ra khoi hé
thong lang va tién hanh thu phan, binh ling phan
duogc giit lanh bang hdn hop da mudi trong subt
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thoi gian thu phan; miu phén sau thu duoc dé yén
va bao quan ¢ 4°C (24 gio) dé phan ling hoan toan;
thu phan phan ling ra coc st va sy kho ¢ nhiét do
60°C trong 24 gio, can khdi lvong miu; miu duoc
giit & -20°C cho dén khi phan tich do tiéu hoa. Thoi
gian thu phan 1a 7 ngay (Ngé Minh Dung va Tran
Thi Thanh Hién, 2017). Thirc an thi nghiém duoc
tron v6i 1% chit danh dau chromic oxide (Cr,03).
Mau thirc dn va mau phan duogc phan tich cac chi
tiéu am do, protein, lipid, tro, x0, nang lugng va
CI‘203

Bang 1: Cong thirc thirc An va thanh phin héa hoc (% khéi lwrgng khd) ciia thire in thi nghiém

Thanh phin nguyén liéu Ty 1€ (%) Thanh phin héa hoc Ty 1€ (%)
Bot ca 36,9 Protein 41,7
B0t dau nanh ly trich 343 Lipid 10,7
Bot mi lat 18,9 Tro 14,3
Premix vitamin' 2 Xo 3,27
Dau cé4? 59 Ning luong (kJ/g) 19,3
CMC? 1

CI‘203 1

IPremix vitamin: vitamin A (400.000 1U), vitamin D3 (80.000 1U), vitamin E (12 g), vitamin K3 (2,4 g), vitamin Bl (1,6
g), vitamin B2 (3 g), vitamin B6 (1 g), niacin (1 g), vitamin B9 (0,8 g), vitamin B12 (0,004 g), acid folic (0,032 g), biotin
(0,17 g), vitamin C (60 g), choline (4,8 g), inositol (1,5 g), ethoxyquin (20,8 g), Cu (10 g), FeSO4 (20 g), Mg (16,6 g),
Mn (2 g), Zn (11 g) (IU/ kg; g/kg); *Dau cd bién; 3CMC: Carboxylmethyl Cellulose

Panh gia kha nang tiéu hoa thuc an cua ca loc
duoc tinh toan theo cac cong thuc:

Do tiéu hoa thirc an: ADCra (%) = [100 —
(100%%A)/%B]. Do tiéu hoa ciia mot dudng chat
(protein, nang lugng, lipid) trong thirc an ADCpcra
(%) = 100 —[100*(%A/%B)*(%B’/%A’)]. Trong
d6, % céac chét tinh theo khdi luvong kho; %A: %
chat danh diu c6 trong thirc n; %B: % chat danh
dau co trong phan;%A’: % chat dinh dudng co
trong thiic an; %B’: % chat dinh dudng c6 trong
phan.

2.1.3 Thi nghiém 3: xdc dinh nhu cau duy tri
va hiéu qua sw dung protein, nang luwong tiéu hoa
cua ca loc

Cé 16c thi nghiém c6 khdi lugng trung binh
38,5 g, duoc b tri trong hé théng bé nhua (500
L/bé) v6i s6 luong 25 con/bé. Thi nghiém thim do
duoc thuc hién dé xac dinh muc cho an tdi da cia
c4: ca duge bd tri trong 3 bé nhua 500 L. Ca duoc
cho an thirc an thi nghiém theo nhu cdu trong 7
ngdy, két qua da xéac dinh duoc mirc an tdi da cia
¢4 14 3% khéi luong than/ngay. Dya vao mirc an t6i
da cia ca loc 1a 3% khoéi luong than/ngay, chia
thanh 5 mtc cho an khac nhau 0%; 25%; 50%,
75% va 100% murc cho in tdi da twong ung véi 5
nghiém thuc: (7) khong cho an; (i) cho an 0,75%
khdi lugng than/ngay; (iii) cho an 1,5% khdi lugng
than/ngdy; (iv) cho in 2,25% khéi lugng than/ngay;

(v) cho an 3% khdi lugng than/ngay. Mdi nghiém
thire 1ap lai 3 lan duoc b tri hoan toan ngau nhién
trong 15 bé nhwa 500 L. Két thic thi nghiém thu
toan bd mau ca 16c dé xac dinh ti 1& song, ting
truong, hiéu qua sir dung thirc an. Mau ca trude va
sau thi nghiém déu dugc can xac dinh khdi luong
trung binh va phan tich thanh phan sinh hoa. Nhiét
d6 va pH trong céc bé thi nghiém duogc duy tri 1an
luot 1a 27,3°C — 29,4°C va 7,2 — 7,4. Céc chi tiéu
xac dinh gém ty 1& sbng, ting truong, toc do ting
trudng tuyét doi, toc do ting truong twong ddi, hé
s6 chuyén héa thire an, nhu cau protein (P) va nhu
cau nang luong (E) va duy tri, hiéu quéa s dung E
va hi€u qua st dung P:

— Ty 1& séng, SR (%) = (S6 c4 sau thi nghiém
x 100)/S6 c4 ban dau

— Tang trudng WG (g): WG =W,— W,

- Tbéc @6 ting truong tuyét d6i DWG
(g/ngay): DWG = (W, — W)/t

— Téc d6 tang truong twong dbi SGR
(%/ngay): SGR =((In(Wy) — In(W,))/t) x 100

— Nhu cau ning lugng (E) va protein (P) duy
tri, hiéu qua st dung E va P dugc xac dinh theo
phuong phap cuia NRC (2011) duya trén phuong
trinh: y = ax + b; v&i y: E hodc P tich lly; a: hiéu
qpé st dung E, P; x: E hoac P tiéu hoa dn vao. Nhu
cau nang lugng va protein duy tri dugc xac dinh tai
y=0.
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2.2 Chi tiéu phan tich

Phan tich thanh phan hoa hoc cua ngudn
nguyén liéu va thirc an bao gom do kho, protein,
lipid, tro va chat xo dugc xac dinh theo phuong
phap AOAC (2000). Chi tiéu chat danh dau
(Cr03) dugc xac dinh theo phuong phap cua
Furukawa va Tsukahara (1966).

— Chi tiéu dan xuét khong dam (NFE) dugc
xac dinh bang phuong phap loai trur:

—  NFE (%) = [100% - (% protein + % lipid
+ % tro + % x0)]

— Chi tiéu nang luwong dugc xac dinh theo
cong thire:

Nang lugng (KJ/g) = [(protein x 23,7+ lipid x
39,5+ (NFE+Xo) x 17,2)/100]
0.45

.4
&40 R*=10.910
0.35
0.30
0.25 t
0.20
0.15

0.10

Protein tiéu hao (g/cd/ngay)

0.05
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2.3 Phwong phap xir Iy s6 li¢u

Cac gia tri trung binh duoc tinh trén chuong
trinh Microsoft Excel 2010. So sanh trung binh
gilra cac nghiém thirc theo ANOVA mot nhan t6 va
phép thir Duncan v6i mirc y nghia p<0,05 bang
chuong trinh thong ké SPSS 21.0.

3 KET QUA VA THAO LUAN

3.1 Xac dinh protein va niang lwgng tiéu
hao & ca léc

Protein va nang lugng ti€u hao & cé 16¢ sau 28
ngay khong cho ca 16c an c6 sy khac biét gitra cac
nhom cé 16¢ ¢6 khoi lugng khac nhau. Nhom cé 16c
c6 khoi lugng cang 16n thi protein va nang luong
tiéu hao cang nhiéu (Hinh 1 va 2).

300 400 500 600

Khéi lrong ca (g)

Hinh 1: Twong quan giira protein tiéu hao va khdi lrgng ca léc

Tuong quan gitra protein tiéu hao va khdi luong
¢4 16¢ duoc thé hién théng qua phwong trinh (1) y
= 0,004x%7¢ v4i R? = 0,91; trong do y: protein tiéu
hao (g/ca/ngay) va x: khbi lugng ca (g). S6 mii trao
dbi protein cia ca 1oc 12 0,76.

S6 mii trao ddi protein 1a gia tri cho thay su
khac biét vé& nhu cdu protein cho duy tri giira cac
kich ¢& c4, néu s6 mil cang thap cho thay ¢ nho ¢
nhu cdu protein cho duy tri cao hon ca 16n cang
nhiéu. Hé s6 mii cta ca 16¢ cao hon so véi ciia mot
sO loai ca khac c¢6 cung tinh an dong vat nhu ca
trap, Sparus aurata; ca trac, Seriola lalandi; ca du,
Argyrosomus japonicus; ca ml, Epinephelus
aeneus, ca chém, Lates calcarifer; ca bop,
Rachycentron canadum 1a 0,7 (Lupatsch et al.,
1998; Lupatsch and Kissil, 2005; Glencross, 2008;
Booth et al., 2010; Pirozzi et al., 2010; Tien et al.,
2016), ca chém Chau Au Dicentrarchus labrax 1a
0,69 (Lupatsch et al., 2001). Tuy nhién, trén ca

kéo, Pseudapocryptes lanceolatus c6 hé sb mii trao
d6i protein 1a 0,83 (Tran Thi B¢, 2016); ca rd phi,
Oreochromis niloticus 1a 0,85 (Trung et al., 2011);
ca tra, Pangasianodon hypophthalmus 1a 0,83
(Glencross et al., 2010). Sy khac biét nay do dac
tinh n cta ting lodi c4 an thién vé& dong vat co hé
s6 mil trao ddi protein thp hon lodi c4 an tap
(Glencross et al., 2010; Trung et al., 2011).

Protein cua cé tiéu hao cho qua trinh duy tri,
tiéu hao tir 16p da, tur rudt, tir oxy hoa va sy chuyén
hoa acid amin tir ngudn protein. Tuy nhién, gitra
cac loai ca khac nhau thi viéc tiéu hao protein phuc
vu cho duy tri cling khac nhau (Lupatsch, 2003).
Ham lugng protein tiéu hao cta ca loc la 0,004
g/khdi lugng céa (g)*"¢/ngay. So sanh lugng protein
tiéu hao cua cé loc voi cac loai ca da nghién ciru
cho thay ca 16c tiéu hao protein cao hon so vé&i ca
kéo (0,001/ khdi luong ca (g)*%/ngay (Tran Thi
Bé, 2016), ca r6 phi la 0,002g/ khéi lugng ca
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(2)*%/ngay (Trung et al., 2011), va cé tra 0,0021 g/
khéi lwong ca (g)*#3/ngay (Glencross et al., 2010),
do cic loai c4 nay nhom c4 an tap. Tuy nhién, néu
s0 v6i ca bop mot loai an dong vat dién hinh thi
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protein tiéu hao cua ca loc thip hon, protein tiéu
hao ctia ca bép 0,011 g/khoi lugng ca (kg)*’ (Tien
etal., 2016).

*00

300 400 500 600

Khoi lrgng ca (g)

Hinh 2: Twong quan giira ning hrong tiéu hao va khdi lwong ca l6¢

Tuong quan gitta ning luong tiéu hao va khéi
lugng ca loc dugc thé hién qua (Hinh 2) va thong
qua phuong trinh (2) y = 0,144 x%8 véi R? = 0,92;
trong d6 y: nang luong tiéu hao (KJ/céd/ngay) va x:
khéi lugng ca (g). Hé s6 mii trao d6i ning luong
cua ca loc 1a 0,82 tuwong ty hé s6 mii cua mot sd
loai ca khac cé cung tinh an dong vat nhu ca trap la
0,83 (Lupatsch et al., 1998); ca trac, ca du, cd mu
va ca chém la 0,8 (Lupatsch and Kissil, 2005;
Glencross, 2008; Booth et al., 2010; Pirozzi et al.,
2010); ca hdi Pai Tay Duong, Salmon salar 1a 0,8
(Hellend et al., 2010); ca hdi van 1a 0,82 (Bureau et
al., 2006); ca chém chau Au 1a 0,79 (Lupatsch et
al., 2001); ca bop 1a 0,822 (Tien et al., 2016). HE
sO trao ddi ning luong ciia ca c6 dic tinh an tap
nhu cé kéo 12 0,81 (Tran Thi Bé, 2016), ca ro phi la
0,85 (Trung et al., 2011), ca tra 1a 0,84 (Glencross
et al., 2010) va ca tré trang, Clarias batrachus 1a
0,8 (Hasan and Jafri, 1994). Hé s mi trao ddi
nang lugng & cac loai ca dao dong 0,79-0,85 va co
su khac biét khong dang ké giira cac loai ca co nhu
cau dinh dudng khic nhau. Theo NRC (2011)
kh.'?mg dinh, hé s6 mii trao doi nang lugng & hau hét
cac loai ca trung binh 12 0,8.

Nang lugng ti€u hao cua ca léc trong nghién
chru 1a 0,144 KJ/ khdi luong ca (g)*%%/ngay. Két
qua nay thap hon so véi ca bop 1a 0,23 KJ/khoi
luong ca (g)*% (Tien et al, 2016) nhung lai cao
hon so v6i mot s loai an tap khac nhu ca kéo 1a
0,021 KJ/khéi luong ca (kg)*#!/ngay (Tran Thi Bé,
2016) va ca ro phi 1a 0,105 KJ/khdi luong ca

(kg)*/ngay (Trung et al., 2011). Nhu vay, ning
lwong mat di hang ngay cua loai c4 dn dong vat cao
hon & cac loai ca co tinh an tap va thyc vat; sy
khéc nhau gitra cac loai ca c6 cung tinh an con phy
thuéc vao loai va méi truong (Tran Thi Thanh
Hién va Nguyén Anh Tuén, 2009).

3.2 Xac dinh d9 tiéu hoa thirc in va cac
dudng chét

Két qua do tiéu hoa thirc dn va dudng chét cua
¢4 16¢ dbi voi thire an thi nghiém duoc trinh bay &
Béng 2.

Bing 2: D) tiéu héa thirc in va dudng chit cia
thire an thi nghiém

Db ticu héa Gia tri (%)
ADCpum 75,1+1,21
ADCProtein 88,6i0, 16
ADCNéng lugng 86,1i0,20
ADClipid 95,14+0,28

Qua Béng 2 cho thiy do tiéu hoa thirc dn cta c4
16¢ 75,1%, d6 tiéu hoa protein, ndng lwong va lipid
tuong g 13 88,6%; 86,1% va 95,1%. Két qua nay
cho thdy thirc an c6 chit luong tét va kha nang tiéu
hoa thirc in cia ca loc ciing twong tu so v6i mot sd
lodi ca khac nhu do tiéu hoa thic dn phd bién cua
c4 hoi Pai Tay Duong la 77,6%, do tiéu hoa
protein va nang lugng 13 89,9% va 83,9% (Cook et
al, 2000); ¢ ca r6 phi véi mac protein trong thirc
an 1a 37% va lipid 5% thi cho két qua do tiéu hoa
protein la 80,4% va d¢ tiéu hoa nang luong 1a 80%
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(Trung et al., 2010). D tiéu hoa thuc an va dudng
chét phu thudc vao loai, loai thirc an sur dung, nhiét
d6 va phuong phap thi nghiém. Nhu vay, thic an
thi nghiém c6 d¢ ti€u hoa protein (88,6%) va do
tiéu hoa ning luong (86,1%) dugc ap dung cho
nghién ctru nay.
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3.3 Xic dinh nhu ciu duy tri va hi¢u qua sir
dung protein, ning lwgng tiéu hoa ciia ca léc

3.3.1 Tilé song va tang truong

Ty 1¢ sdng va tang truong cia ca loc sau 28
ngdy thi nghiém véi cac mure cho an tir 0 dén 3%
khoi lugng than dugc trinh bay trong Bang 3.

Bing 3: Ty 1¢ song va ting truéngciia ca 16¢ ¢ cac mire cho dn khic nhau

NT Wi (g/con) Wf (g/con) SR (%) DWG (g/ngay) SGR (%/ngay)
NT 0% 38,7+0,9? 35,0+1,49¢ 88,0+4,00? -0,13+0,03¢ -0,36+0,08¢
NT 0,75% 38,7+0,94? 44,1+1,354 70,7+2,314 0,20+0,02¢ 0,47+0,034
NT 1,5% 37,9+0,19° 52,8+1,67¢ 72,044,004 0,53+0,06° 1,18+0,12¢
NT 2,25% 38,8+0,96° 58,5+2,64° 82,742,312 0,70+0,12° 1,46+0,23°
NT 3% 38,2+0,55? 64,4+1,29? 77,342,315 0,93+0,042 1,86+0,05%

Cdc gid tri trong ciing mgt c6t ¢6 cdc chir cdi khdc nhau thi khdc biét c6 y nghia thong ké (p<0,05). Gid tri thé hién la

gia tri trung binh £ dj léch chudn

Ty 18 séng cua ca & cac nghiém thic dao dong
trong khoang tir 70,7 — 88,0%, trong d6 nghi¢m
thirc ca 16¢c khong dugce cho an (0%) nhung ty 1€
song cao nhit (88,0%), diéu nay ching t6 c4 loc co
kha ning séng s6t va nang luong du trir du dam
bao cho cac hoat dong trao ddi chit co so cua ca
trong thoi gian thi nghiém. Ngoai ra, trong qua
trinh nuoi vai cac ty 1€ cho an khac nhau tir 0,75%
dén 3%, khdi lugng than khong anh huong dén ty
1¢ séng cia ca. Két qua nay tuong ty cac nghién
clru trude trén mot sb loai ca nhu ca kéo, ca tra, ca
r0 phi (Trung et al., 2011; Glencross et al., 2010;
Tran Thi Bé, 2016).

Khdi lugng ciia ca & nghiém thirc ca 16c khong
duoc cho an (0%) giam 0,13 g/con/ngay. O céac
nghiém thirc con lai DWG dao dong tir 0,20 dén
0,93 g/con/ngdy; DWG cua ca léc ting khi khau
phan an ting va khac biét c6 ¥ nghia théng ké
(»<0,05). Tuong tu vai DWG, SGR cua ca bi giam
(-0,36%/ngay) ¢ nghiém thirc ca 16c khong dugc
cho an (0%), cao nhit & nghiém thirc 3% va cac
nghiém thirc sy khac biét c6 ¥ nghia thdng ké
(»<0,05). Ca loc c6 DWG tuong tu ca chém duogc
thi nghi€ém ¢ 30,2°C trén 2 nhom ca 14,67 g va 411
g duge cho dn cac muc tir 0% dén ti da trong 28

ngdy, két qua DWG & nhém c4 nho (-0,09-1,28
g/ngay) va nhom ca 1én c6 DWG tur -1,14 g/ngay
dén 5,89 g/ngay (Glencross, 2008) va cao hon so
voi ca kéo khi dugce cho dn & cac mirc cho an tir
thap dén cao (Tran Thi B¢, 2016).

3.3.2  Thanh phan héa hoc ciia cd loc

Khi ca l6c duoc cho dn véi mirc ting dan thi
4m do6 cua ca loc co6 khuynh huéng giam, am do
clia c4 16c cao nhit & nghiém thirc khong cho an va
khac biét c6 y nghia thong ké (p<0,05) so véi cac
nghiém thuc con lai (Bang 4). Ham lugng protein
cua ca 1oc & cac nghiém thirc c6 cho an khac biét
khong c¢é y nghia thong ké (p>0,05) va cao hon ¢
y nghia v6i nghiém thie khong cho an (p<0,05).
Ham luong lipid ¢6 khuynh hudng ngugc lai so véi
4m do, ca 16¢c an v6i khau phan thirc dn cang cao
thi ham luong lipid trong co thé cang nhiéu, lipid
trong thit cua cé 16¢ 6 nghiém thirc 1,5%; 2,25% va
3% cao hon c6 ¥ nghia thong ké (p<0,05) so véi
nghiém thirc 0,75%. Ham lugng lipid cta ca 16c &
nghiém thirc 0% va 0,75% (ca khong dugc cho an
va dugc cho 4n véi khau phan an thip) mét di do
su chuyén héa thanh ning luong phuc vu nhu cau
duy tri ctia ¢4 16c (Tran Thi Thanh Hién va Nguyén
Anh Tuén, 2009).

Biang 4: Thanh phin héa hoc ciia ¢ 16¢ (% khdi lwgng twoi) khi cho in véi cac mire khac nhau

NT Am dd Protein Lipid Tro Nang lugng (kJ/g)
Cé dau vao 71,9% 18,9* 3,45% 5,55% 5,87*
NT 0% 72,340,382 18,4+0,55° 1,52+0,27¢ 7,62+0,10? 4,97+0,07¢
NT 0,75% 70,1+0,53° 20,5+0,46* 3,20+0,19° 5,87+0,02¢ 6,17+0,15°
NT 1,5% 69,4+0,32% 20,6+0,442 3,89+0,13% 5,93+0,18¢ 6,440,102
NT 2,25% 68,8+0,17¢ 20,740,122 3,74+0,06? 6,52+0,15° 6,41£0,01%
NT 3% 68,8+0,62° 20,9+0,49* 4,0540,42* 6,21+0,37% 6,55+0,30?

Gid tri thé hién la s6 trung binh = d¢ léch chudn va dugc tinh trén khéi luong twoi cua ca. Cac gia tri trong cung mot
ot ¢6 cdc chir cai khdc nhau thi khdc biét cé y nghia thong ké (p<0,05). *: Gid tri khong duwoc so sanh thong ké
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Tuong ty lipid, nang lugng trong ca co6 xu
hudng gia tang & cac nghiém thic dugc cho an va
taing dan tir mirc cho an tir thip dén cao, ning
lugng co thé ca dao dong tr 4,97 dén 6,55 kl/g;
nang lugng co thé cd cao nhat & nghiém thirc 3%
va khac biét khong co y nghia thong ké (p>0,05)
so voi ca dugc cho an véi cac mire 1,5% va 2,25%
khéi lugng than.

3.3.3 Hiéu qua su dung protein va nang luwong

Tuong quan gitta protein tich ldy cho tang
truong va protein tiéu héa an vao dugc thé hién &
Hinh 3 va phuong trinh (3) Protein ting trudng
(g/kg®®/ngay) = 0,582 x (Protein dn vao) — 0,24;
R? = 0,96. Hiéu qué st dung protein cta ca 16c 1a
0,582 (58,2%) va nhu cau protein tiéu hoa cho duy
tri hing ngay 1a 0,41 g/kg®"¢/ngay.

Hiéu qua str dung protein ti€u hoa ca 16¢ tuwong
duong nhom ca an dong vat nhu ca mu 1a 54%
(Lupatsch and Kissil, 2005), ca du 1a 58% (Pirozzi,
2009), thip hon ca hoi Pai Tay Duong 64%
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(Helland et al., 2010). Tuy nhién, hi¢u qua st dung
protein tiéu hoa cé 16¢ cao hon ca bdp 45,6% (Tien
et al, 2016); ca chém 49% (Glencross, 2008), ca
chém chau Au 1a 52% (Lupatsch et al., 2001). Qua
d6 cho thdy ca bép va ca chém mic du 1a loai n
dong vat nhung c 16c sir dung hiéu qua hon ngudn
protein tir thitc an cho tich liy. Tuwong tu khi so
sanh voi nhom cé co tinh an tap nhu ca tra c6 hiéu
qua st dung protein tiéu hoa chi 1a 32% (Glencross
et al., 2010); ca kéo 1a 44% (Tran Thi Bé, 2016).

Nhu céu protein cho duy tri cua ca loc la
0,41g/kg®%/ngay twong duong véi ca du la 0,47
g/kg®/ngay (Pirozzi, 2009), c4 chém la 0,45
g/kg®"/ngay (Glencross, 2008), ca tra 0,467
g/kg®®/ngay (Glencross et al., 2010); thip hon
nhom céa an dong vat nhu ca mu 0,56 g/kg®'/ngay
(Lupatsch and Kissil, 2005), ca bop la 0,99
g/kg®/ngay (Tien et al., 2016); ca chém chau Au
13 0,66 g/kg®*°/ngay (Lupatsch et al., 2001) va ca
kéo 14 0,53 g/kg®%/ngay (Tran Thi Bé, 2016).
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Hinh 3: Twong quan giira protein tiéu hoa va protein ting truwéng ciia ca léc

Tuong quan gilta nang lugng tich liy cho tang
truong va nang luong tiéu hoa an vao dugc thé
hién & Hinh 4 va phuong trinh (4) Nang lugng ting
truong (kJ/kg®¥?/ngay) = 0,476 x (Nang lugng an
vao) —20,82; R?2=0,96.

Hiéu qua str dung nang luong cua ca 16c dugc
xé4c dinh 13 47,6% va nhu ciu nang lugng tiéu hoa
cho duy tri 1a 43,7 kJ/kg®%/ngay. Bdo cdo cua
Bureau et al. (2006) cho thiy hiéu qua st dung
nang lugng cua cac loai ca dao dong 40-70%. Nhu
vay, hi€u qua st dung niang lugng cia ca loc 1a

47,6% phu hop véi nhitng nhén dinh trén. Hi¢u qua
st dung nang luong tiéu hdéa phu thudc vao kha
nang tich lily nang lwong cua ca tir cic ngudn dinh
dudng trong thitc an nhu protein, lipid va
carbohydrat. Hi¢u qua st dung nang lugng cua ca
16¢ thép hon v&i mot s loai ca an dong wvat.
Nghién cuu cia Booth et al. (2010) trén ca trac la
55% cho hiéu qua su dung nang luong; ca du la
60% (Pirozzi, 2009); c4 hdi Pai Tay Duong 1a 80%
(Helland et al., 2010); ca bop la 65,1% (Tien et al.,
2016). Diéu nay cho thiy ca léc s dung hiéu qua



Tap chi Khoa hoc Truong Pai hoc Can Tho

ning luong tir protein tt hon so vdi cac ngudn
dinh dudng khac trong thirc an.

Tuy nhién, hiéu qua st dung nang lugng tiéu
hoa clia cé 16c cao hon so vai cac loai ¢4 an tap

nhu ca rd phi hi€u qua st dung 1a 44% (Trung
et al., 2011); ca kéo 1a 46% (Tran Thi Bé, 2016).
Hiéu qua st dung nang lugng ti€u hda cia ca tra 1a
51% (Glencross et al., 2010). Nang lugng tiéu hoa
cho duy tri cua cac loai ca phu thudc vao dic diém
sinh hoc, mdi truong sdng cua timg loai ca. Theo
Lupatsch and Kissil (2005), nhu cau ning luong
cho sy duy tri cia cac loai cd dao dong 32-77
kJ/kg®#/ngay; va nhu ciu ning luong tiéu hoa cho
duy tri cua ca loc 1a 43,7 kl/kg®¥/ngay tuong
duong ca du 1a 49,6 kJ/kg®3¥/ngay (Pirozzi, 2009).
Tuy nhién, nang luong cho duy tri cta ca loc thip
hon c4 trac 87,4 kJ/kg®®/ngay (Booth et al., 2010),
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ca bop 74,3 kl/kg*¥/ngay (Tien et al., 2016). Tuy
nhién, nang lugng duy tri cia ca 16c cao hon nhiéu
loai da dugc nghién ctru nhu c4 hdi Pai Tay Duong
31,5 kl/kg®®mgay (Helland et al., 2010); cac loai
¢4 an tap nhu ca 1o phi c6 nhu cdu ning luong duy
tri 25,9 kI/kg®**/ngay (Trung et al., 2011); ca kéo
15,8 kJ/kg"™' /ngay (Tran thi Bé, 2016) va cé tra ¢6
nhu cau duy tri 1a 39,7 kJ/kg®®**/ngay (Glencross et
al., 2010).

Két qua thi nghiém nay cho thay c4 16c c6 nhu
ciu nang luong tiéu hoa cho duy tri thip hon so véi
céc loai ca an dong vat khac. Piéu nay dugc quan
sat trong qua trinh thi nghiém khi khong cho an, ca
it khi hoat dong nén ca it tiéu tén ning lugng cho
hoat dong boi 16i, phan 16n ning luong trong co thé
phuc vu cho cdc qua trinh trao dbi chat co so, vi
véy nhu cdu ning luong cho duy tri ciia c4 thép.
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Ning lwgng tiéu hoa an vao (kJ/kg"8/ngay)

Hinh 4: Twong quan giira niing lwgng tiéu hoa va nang lwong ting trwéng cia ca loc

4 KET LUAN

Ca 16¢ ¢6 hé s6 mil trao doi protein 14 0,76, hé
sO mil trao d6i nang lwong 13 0,82. Nhu cau protein
tiéu hoa cho duy tri 13 (0,41 g/kg®’%/ngay); hiéu
qué st dung protein tiéu hoa 1a 58,2% va nhu cau
nang luwong ti€u hdéa cho duy tri la (43,7
kJ/kg®%2/ngay) va hiéu qua sir dung ning luong la
47,6%. Hiéu qua su dung protein cta ca loc cao
hon so véi mot s6 loai ca c6 tap tinh dn dong vat.
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