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ABSTRACT

This study aimed to evaluate the effects of replacing protein of fish
meal (FM) by different levels of protein from soybean meal (SBM) in diets
for clown knifefish (Chitala chitala) fingerlings with initial weight of
6.4 g/fish. The experiment was designed completely random including six
diet treatments and iso-nitrogenous (42.5% crude protein) and iso-
energetic (18.5 KJ g!). Control diet contained only fish meal protein (0%
SBM) and other diets were formulated by replacing 15, 30, 45, 60 and
75% of protein from fish meal by soybean meal. After 8 experimental
weeks, survival rate (SR), weight gain (WG), protein efficiency ratio
(PER), and hepatosomatic index (HSI) decreased with the increasing of
dietary SBM protein levels. However, there were not significant
differences (p>0.05) among treatments 0, 15, and 30% SBM protein.
Results from this study showed that soybean meal protein is an acceptable
ingredient to supply 30% of protein without influence on the growth
performance and feed utilization of Chitala chitala fingerlings.

TOM TAT

Nghién citu dwoc thiee hién nham danh gid kha nang thay thé protein
bét cd bang cdc mike protein bot ddu nanh (BDN) trong khdu phan an cia
ca that lat com (Chitala chitala) giai doan giong co khoi lwong trung binh
6,4 g/con. Thi nghiém dwoc bé tri hoan toan ngau nhién véi 6 nghiém thirc
thitc an co cung muc protein 42,5% va nang luong 18,5 KJ/g. Nghiém
thire doi chimg sir dung hoan toan protein bt ca (0% BPN), cdc nghiém
thire con lai sir dung protein BN thay thé protein bét c véi cac mikc thay
thé lan lwot la 15, 30, 45, 60 va 75%. Sau 8 tuan thi nghiém, ti l¢ song
(SR), tang trong (WG), hiéu qua sit dung protein (PER) va chi s6 gan trén
co thé (HSI) cua cd giam dan khi tang ti 1é protein BDN trong thirc dn.
Tuy nhién két qua ¢ nghiém thirc thay thé 0,15 va 30% protein bét ddu
nanh khdc biét khong cé ¥ nghia (p>0,05). Cdc két qua cia nghién ciru
nay cho thdy cé thé sir dung 30% protein bot ddu nanh thay thé protein bét
cd trong thirc an ma khong dnh hwéng dén ting trucng va hiéu qud sir
dung thirc an ciia cd that lat com giong.

1 GIOI THIEU

_ Chi phi thire an thuong chiém cao nhat trong
tong chi phi nuoi thuy san, trong do protein dugc

xem 1a thanh phan dudng chat quan trong trong
khau phan thic an. Hién ‘nay, bot ca la ngudn
nguyén liéu chinh cung cip protein dé ché bién
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thitc an cho dong vat thuy san. Tuy nhién, hién
nay lugng bot ca khong dap tng kip nhu cau cia
nganh nudi thuy san, gia thanh cao, ngudn nguyén
liéu khong 6n dinh nén c6 kha nhiéu nghién ciru
nham thay thé ngudn protein bot ¢4 bing ngudn
protein thuc vat.

Bot dau nanh (BDN) dugc xem la ngudn
protein thuc vat thay thé cho bot ca tot nhat trong
thirc an cho dong vat thuy san do c6 ham luong
protein tuong d01 cao, can bang cac acid amin, cac
acid béo thiét yéu, gia thanh twong dbi ré va 6n
dinh (Tran Thi Thanh Hién va Nguyén Anh Tuén,
2009). Tuy nhién, BDN ¢6 han ché la thidu
methionine, cystine va chira nhiéu chat khang dinh
dudng nhu: chit tc ché enzyme tiéu hoa protein
(protease inhibitor), hemagglutinins, phytate,
oligosaccharide, soyasaponins... (O’Keefe, 2011).
Nhiéu nghién ciru cho thay BDN c6 thé thay thé
60-80% bot ca trong khau phan thirc an (Tran Thi
Thanh Hién va Nguyén Anh Tuin, 2009). Viéc sir
dung ngudn protein BDN thay thé ngudn protein
bot ca trong thirc an da dugc nghién ctiru thanh
cong trén nhiéu dbi twong nhu ca tra (Lé Qudc
Phong, 2010), ca 16¢c bong (Lé Qudc Toan, 2010),
ca trap vay vang (Venou et al., 2006), ca trap mom
nhon (Hernandez ef al., 2007)... Ca that 14t com la
mot trong nhitng loai ca ddc san 6 DPBSCL do ¢o
chét lugng thit ngon, ché bién duoc nhiéu moén an,
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ddc biét 1a san phém “cha ca” that lat com dwoc
nhiéu nguoi wra thich. Bén canh do, nudi ca that lat
com dem lai lgi nhuan kinh té cao, day la ddi
twong nudi hdp din cia nhidu ho néng dan
DBSCL (Tran Thj Thanh Hién va Nguyén Huong
Thuy, 2008). Tuy nhién, hién nay van chua co6
nghién ctu nao vé st dung ngudn protein BDN
cho cé that lat com (Chitala chitala). Vi vay,
nghién ctru kha ning thay thé bot ca bang bot dau
nanh 1am thic in 1a rat can thiét nhim danh gia
kha nang ti€u hda va str dung bot ddu nanh cua ca
that lat com, tir d6 lam co sé cho viéc xdy dung
cong thirc thire an cho ca that 1at com va giam gia
thanh san pham.

2 PHUONG PHAP NGHIEN CUU
2.1 Thirc an thi nghiém

Thi nghiém gdm 6 nghiém thirc thirc an c6
cung muc protein 42,5% va nang luong 18,5 KlJ/g.
Nghiém thirc d6i chimg sir dung hoan toan protein
bot ca (nghiém thirc 0% BDN), cac nghi€m thic
con lai sir dung protein BDN thay thé protein bot
¢4 v6i cac mirc thay thé lan luot 1a 15%, 30%,
45%, 60%, 75%. Thitc dn duge tron chat ddnh déu
Cr0s (ti 18 1%) dé xac dinh d¢ tiéu hoa. Ti 1¢
nguyén li¢u va thanh phﬁn héa hoc cac nghiém
thirc dugc thé hién ¢ Bang 1. Thanh phan acid
amin cia nguyén liéu dugc thé hién ¢ Bang 2.

Bang 1: Thanh phéin nguyén liéu va thanh phan héa hoc ciia thire in

Nguyén liéu % 0% 15% 30% 45% 60% 75%
¢ BDN BDN BDN BDN BDN BDN
Bot c4 Kién Giang 63,0 53,6 44,1 34,7 25,3 15,8
B6t dau nanh Achentina 0,00 13,2 26,4 39,6 52,8 66,1
Bo6t mi tinh 29,8 25,0 20,2 15,4 10,7 5,89
Dau! 2,56 3,31 4,06 481 5,56 6,32
Premix- khoang +Vitamin C? 2,00 2,00 2,00 2,00 2,00 2,00
CMC? 2,68 2,93 3,17 3,42 3,66 391
Thanh phin héa hoc cua thire dn (%) (tinh theo khoi lwong kho)
Do kho 91,7 91,3 88,6 91,35 90,0 89,9
Protein 42,6 42,6 422 42,4 42.8 42,8
Lipid 6,85 7,14 6,89 7,20 7,16 7,35
NFE 32,3 32,0 32,4 32,2 31,4 31,7
Tro 15,3 14,2 13,5 12,2 11,7 10,1
Xo 3,05 4,04 5,02 6,00 6,98 7,97
Ning luong tho (KJ/g) 18,4 18,4 18,3 18,4 18,4 18,5

!Déu: déu ddu nanh Simply va dau gan myee, ti 1é 1:1; 2 Premix khodng (vemevit 9)/vitamin C, ti ¢ 9/1. San phdm ciia

cong ty Vemedim, SCMC: carboxylmethyl cellulose
2.2 BH tri thi nghiém
Thi nghiém duogc tién hanh trén 18 bé

composite 100L, nudc chay tran va suc khi lién
tuc. Cé c6 khoi lugng trung binh 1a 6,4 g/con, so
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lgqng bd tri 50 con/bé. MSi nghiém thﬁCNIé.p lai 3
lan. Thi nghiém duoc bo tri hoan toan ngau nhién.
Thoi gian thi nghiém 8 tuan.
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Cé dugc cho an théa man nhu ciu, mdi ngay
cho an 2 lan (8 gid va 16 gid). Luong thirc in
dugc ghi nhan hing ngay. Cac yéu té moéi truong
nhu nhiét d9, pH va oxy duoc theo doi hang ngay.
Sau khi b6 tri ca khoang 1 thang thi tién hanh thu
phan dé xac dinh d6 tiéu hoa. Vi phén ca c6 dang
soi nén ding vot dé vét va siphon. Mau phan sau
khi thu dwoc rira lai bang nudc ct va dugc trir
lanh. Thoi gian thu phan 40 ngay.

Trong sudt thoi gian thi nghiém nhiét d¢0 moi
truong dao dong trong khoang 26,5-29,5°C, pH tu
7,4-7,6, oxy hoa tan tir 6,4-6,6 mg/L.

Bing 2: Thanh phan (%) acid amin cia nguyén
li€u (tinh theo khoi lwgng kho)

Thanh phin héa hec cia .. . Bjtdau
A Ten Bot ca \
nguyén li¢u (%) * nanh
Db kho 87,2 87,0
Protein 65,7 48,3
Lipid 10,0 1,62
NFE 3,58 37,1
Tro 20,7 7,13
Xo 0,37 5,89

Thanh phan acid amin ciia nguyén li¢u (%)

Alanine 2,34 1,28
Glycine 3,67 1,76
Valine 2,80 1,98
Leucine 4,05 3,21
Isolecine 2,73 2,13
Threonine 2,04 1,75
Serine 1,85 2,32
Proline 2,77 2,46
Aspartic acid 5,85 6,22
Methionine 1,75 0,78
Phenylalanine 2,59 2,43
Lysine 4,49 3,02
Histidine 1,73 1,22
Tyrosine 1,83 1,31
Cystine 0,23 0,18

2.3 Phuwong phép thu va phan tich miu

Sau khi két thac thi nghiém, ti 1& song, khdi
luong c4 duoc xac dinh bing cach dém va can
toan bo sd ca & mdi bé. Mau ca mdi bé duoc trix
lanh & nhiét do (-20°C) dé phan tich cac thanh
phﬁn hoéa hoc cia co thé ca. Cac chi tiéu vé am do,
protein, lipid, tro, xo va carbohydrate (NFE) duogc
xac dinh theo phuong phap AOAC (2000), nang
lwong dugc xac dinh bang may do Parr 6100 va
Cr,05 dugce xac dinh bang phuong phap Furukawa
va Tsukahara (1966).

S6 liéu dwoc xir Iy bang phan mém SPSS 16.0.
So sanh sy khac biét gilta cac nghiém thirc dya
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vao ANOVA mdt nhén t§ v6i phép thir DUCAN &
muc ¥ nghia o = 0,05.

Mot sb chi tiéu tinh toan

Ty 1¢ séng (SR, %) = (sb c4 thé thu/sd c4 thé
ban dau)*100.

Téang trong (WG, g) = Wf-Wi

Tang truong tuyét doi (DWG, g/ngdy) = (Wi-
Wi)/s0 ngay thi nghiém

Tang truong tuwong d6i (SGR, %/ngay) =
(Ln(W1)-Ln(Wi)/so ngay thi nghiém))*100

FI (mg/con/ngay) = (luong thic an an
vao/con)/s0 ngay thi nghi¢m.

Hé¢ sf') thcc an (FCR) = lugng thic an st
dung/khoi lugng ca gia tang

Hiéu qua sir dung protein (PER, %) = (khoi
luong thu-khoi lugng dau)/protein an vao

Khéi luong gan trén co thé (HSI, %) = (khoi
luong gan/khoi lugng co the)*100.

Trong d6: Wi khdi luong dau, Wf khéi
lwong cudi .

Do tiéu hoa dugce xac dinh bé“lng cong thuce:

— D3 ti€u hoa thire an (Apparent Digestibility
Coefficient, ADC)

%A }
%B

— Do tiéu hoa dudng chit thirc dn (Apparent
Digestibility Coefficient Nutrient, ADC ny-piet)

%A %B’
X
%A’
Trong do6:

Y A: chit danh dau c6 trong thirc n (tinh theo
khoi lugng kho)

% B: chit danh ddu co trong phén (tinh theo
khoi lugng kho)

% A’: chat dinh dudng c6 trong thirc an (tinh
theo khoi lugng kho)

% B chit dinh dudng c6 trong phén (tinh theo
khoi lugng kho)

3 KET QUA VA THAO LUAN

31 Tilé sél}g va tang trudéng cua ca that
lat com sau 8 tuan thi nghiém

ADC=100- {100 X

ADC Nu-Diet— 100 — 100 X
%B

Sau 8 tudn thi nghiém, ti 1& séng cua ca & cac
nghiém thirc giam theo sy gia tdng cua ti 1€ protein
BDN trong thtrc dn, dao dong khoang 64,7-86,0%.



Tap chi Khoa hoc Truong Pai hoc Can Tho

Ti 1& séng cao nhét (86,0%) & nghiém thic 0%
BDN, khac biét khong c6 y nghia so vdi nghiém
thirc 15% BDN va 30% BDN (p>0,05), nhung
khac biét c6 y nghia so vdi cac nghiém thiic con
lai (p<0,05) (Bang 3). Ca that lat com Ia loai co
tap tinh &n thién vé dong vat nén khi tang ti 1¢
protein BDN trong thirc an lam giam kha ning bét
mdi cua cé, thoi gian kéo dai dan dén ca bo an,
cham 16n va chét. Két qua nay tuong tu voi két
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qua ctia Nguyén Huy Lam va ctv. (2012), c4 ling
nha (Mystus wyckioides) c6 thé st dung thirc in c6
chira 15% protein banh dau dau nanh thay thé
protein bot ca trong khau phan thic dn & muc
protein 35% ma khong anh huong dén ting truong
va hiéu qua sir dung thirc an cua ca. Ty 1 song
giam nhung khac biét khong c6 y nghia & cac
nghiém thirc thay thé tir 0-40%.

Bang 3: Ti 1¢ sdng va ting trwdng ciia ca that lat com sau 8 tuén thi nghiém

Nghiém thirc Til¢ séng (%) Wi (g) W1 (g) WG (g) DWG (g/ngay)
0% BDN 86,0+3,46° 6,40+0,00? 30,7+1,38? 24,341,392 0,44+0,032
15% BDN 83,3+3,03% 6,40+0,00? 31,0+1,052 24,6:+1,042 0,44+0,022
30% BDN 81,3+2,20%¢ 6,41+0,00° 28,740,832 22,340,832 0,40+0,022
45% BDN 68,7+8,32%4 6,40+0,00? 24,7+1,12° 18,3+1,12° 0,33+0,02°
60% BDN 72,046,930 6,39+0,00° 18,4+ 1,65¢ 12,0+0,66° 0,22+0,03°¢
75% BDN 64,7+3,05¢ 6,40+0,02° 13,0+ 2,55¢ 6,60 £ 2,554 0,1240,05¢

Ghi chii: Cdc gid tri trong cing mgt ¢t theo sau béi cdc chit cdi khdc nhau thi khac biét ¢é ¥ nghia thong ké (p<0,05)

Trong khi do, theo két qua nghién ctru cua Lé
Qudc Phong (2010) c6 thé thay thé 60% protein
bot ca bang protein BDN trong thirc 4n cho c tra
ma khong anh hudng dén ti 18 sdng cua ca. Mot sb
nghién ctru khac khi thay thé protein bot ca bang
protein BDN thi khong anh huéng dén ti 1& song
nhu ca chém (Lates calcarifer) (Tantikitti et al.,
2005); ca loc bong (Channa micropeltes) (Lé
Qudc Toan, 2010), ca trap mdm nhon (Diplodus
puntazzo) (Hernandez et al., 2007).

Tang truéng cua ca c6 khuynh hudéng giam
theo su gia tang ty 1¢ protein BDN trong thirc an.
Tang trong (WG), ting truong tuyét ddi (DWG),
tang truong tuong ddi (SGR) cao nhit ¢ nghiém
thuc 15% BDN (24,6g, 0,44 g/ngay, 2,82%/ngay)
khac biét khong c6 y nghia so voi nghiém thirc 0%
BDN va 30% BDN (p>0,05) va khac biét co y
nghia so véi cac nghiém thic con lai (p<0,05)
(Bang 3).

Kha ning sir dung ngudn protein BDN & ca
that lat com ciing twong ty nhu mot s6 lodi c4 an
dong vat khac. Theo két qua nghién ciu cua
Tantikitti er al. (2005) v& anh huéng cia thay thé
protein bot c4 bang protein BDN trong thtc in cia
ca chém (Lates calcarifer) cho thiy ting truéng
clia ca giam khi mirc thay thé vuot qua 10%; c4
hdng ddm (Lutjanus guttatus) c6 thé thay thé 20%
(Silva et al., 2012) va két qua tuong tw v&i ca cam
Seriola quinqueradiata (Shimeno et al., 1993).
Theo Nguyén Huy Lam va ctv. (2012), c6 thé sir
dung thirc n c6 chira 15% protein banh dau dau
nanh thay thé protein bot ca trong thirc dn c6 muc
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protein 35% cho cé ling nha. Bén canh d6, c6 thé
thay thé 30% protein bot c4 bang protein BDN
trong thitc an cua ca noc (Takifugu rubripes) (Lim
et al., 2011) va ca 16¢c (Channa striata) (Tran Thi
B¢, 2010).

Tuy nhién, moét sb loai c4 bién an dong vat
van c¢6 kha ning sir dung tot protein bot dau
nanh ¢ mirc twong dbi cao. Theo nghién ciru ctia
Huang (2007) c6 thé thay thé 33% protein bot ca
bing protein BDN trong thirc in cia ci bop
(Rachycentron canadum); 40% d6i véi ca trap
(Sparus aurata) (Venou et al., 2006). Céc loai an
tap va an thuc vat co kha nang sir dung protein
BDN t6t nhu ca tra c6 thé sir dung 60% protein
bot dau nanh trong thirc an (L& Quéc Phong,
2010); 75% dbi v6i ca 1o phi lai (Oreochromis
niloticus va Oreochromis aureus) (Lin and Luo,
2011) va 80% ddi v6i ca chép (Cyprinus carpio)
(Viola et al., 1983, trich din bai Dersjant, 2002).

Theo két qua mot sd nghién ctru trude ddy cho
thdy ting truong cta ca giam khi sir dung protein
BDN thay thé protein bot ca trong thuc an.
Nguyén nhan chinh cta hién tuong nay 1a do su
thiéu hut cac acid amin thiét yéu trong BDN
(Elangovan and Shim 2000; Tantikitti et al.,
2005). Su méat can dbi cac acid amin thiét yéu s&
anh huong dén qua trinh tiéu héa, hip thu va
chuyén héa chit dinh dudng cua ca (Cowey and
Walton, 1988; Dabrowski et al., 2007) (trich dan
boi Lin and Luo, 2011). Trong thi nghiém nay, két
qua phéan tich ham lugng lysine, methionine,
cystine trong bdt ca la 4,49%, 1,75%, 0,23% va
trong BDN 14 3,02%, 0,78%, 0,18% (tinh theo
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khdi lwong khé cua nguyén lidu). Vi vay, khi ting
ti 1¢ protein BDN ¢ muc cao sé& dan dén su thiéu
hut cac acid amin nay. Thi nghiém trén ca da tron
My (I. puntatus) cua Webster et al. (1992) cling
cho biét sy tang truong giam theo hudng gia tang
ti 1¢ sr dung BDN la do su mét can ddi cac amino
acids thiét yeu dac biét la methionine va lysine
(trich din bai Lé Thanh Hung, 2008).

Mot sb loai ca nudce ngot co thé su dung
protein BDN nhu ngudn cung cép protein chu yéu
va cho ting truong khong sai khac so vdi bot ca
néu bd sung cac acid amin bj thiéu hyt trong BDN
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(Khan et al., 2003). Dbi vai ca tré phi va ca tra co
thé sir sung ngudn protein BDN trong thirc 4n lan
luot 14 50% va 60% ma khong anh hudng dén ting
truong cua ca. Tuy nhién, néu bé sung methionine
va lysine thi kha nang st dung protein BDN
tuong tng 1a 75% va 60% (Lé Qudc Phong, 2010;
Fagbenro and Davies, 2001). Khuynh huéng nay
cling phu hop véi bao cao ctia Ai and Xie (2005),
ca Southern catfish (Silurus meridionalis) c6 kha
nang su dung 39% protein BDN trong thuc a&n
thay thé cho bot ca néu khong bd sung methionine
va khi niang thay thé 1a 52% néu co bd sung
methionine.

Tang trwéng twong dobi (Yo/ngay)

3,50 -
3,00 - 2.82a
oo
2,50 =
2,00 - .
E::E' 1.244d
1,50 - o I
I-l
1,00 |
0,50 -
0,00 - '
0% 15% 45% 75%
BDN BDN BDN BDN
Nghiém Thirc

Hinh 1: Ting truwéng twong ddi clia ca that lat com

3.2 Hiéu qua s dung thirc dn

Két qua thi nghiém cho thdy chi sé FI co
khuynh huéng giam dan tuong tmg vé6i sy gia ting
ti 1¢ protein BDN trong thitc an (Bang 4). FI cta
ca dat cao nhat ¢ nghiém thic 0% BDN (326
mg/con/ngay) khac biét khong 16n va khong co y
nghia théng ké ddi v6i nghiém thirc thay thé 15%,
30% va 45% (p>0,05).

Theo Tran Thi Thanh Hién va Nguyén Anh
Tuén (2009), bot ca 1a ngudn cung cép protein tot
nhit do chira ddy da cac acid amin can thiét cho
dong vat thuy san. Dic biét trong thanh phan lipid
ctia bot ¢4 co nhidu acid béo cao phan tir khong no
(HUFA). Trong bt ca c6 ham lugng vitamin A va
D cao va thich hop cho viéc bd sung vitamin A
trong thirc an. Pac biét, bot ca 1am cho thirc an tro
nén c6 mui hap dan va tinh ngon miéng cta thic
an. Vi vay, khi st dung BDN thay thé bot ca trong

113

thirc 4n s& lam giam tinh hap dan cua vién thic an,
giam kha nang bat moi, dan dén ting truong cia
ca giam.

Két qua nghién ciru cho thay lugng thirc an ca
an vao FI cua ca khong anh hudng khi ham lugng
thay thé protein bot ca 1a 45%. Trong khi do
nghién ctru trén cd chm (Lates calcarifer) cho
thay luong thirc an c4 an vao giam va khac biét c6
¥ nghia khi mirc thay thé vuot qua 10% (Tantikitti
et al., 2005). Khuynh huéng nay ciing dugce thé
hién trén ca hong dém (Lutjanus guttatus) (Silva
et al., 2012), lugng thtc an c4 an vao giam va
khac biét co y nghia khi ham lugng protein BDN
vuot 20%.

Hé s thirc an (FCR) ciia c4 that lat com ting
khi mirc thay thé protein bot ca bang protein BDN
trong thirc an ting. FCR dat thip & nghiém thic
thay thé 0-30% protein BDN (0,72-0,76), khac
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biét c6 y nghia so voi cac nghiém thirc con lai
(»<0,05). Nhin chung, hé s6 FCR & cac nghiém
thirc trong dbi thap so véi cac nghién ciru thay thé
protein bot ca bang protein BDN khac nhu trén ca
tra giéng 6 g (0,91-1,65) (Lé Qudc Phong, 2010),
ca gio 9,48 g+0,34 (1,28-1,48) (Pham DPhrc Hung
va Nguyén Dinh Mao, 2009).

Hiéu qua stir dung protein (PER) cao & nghi¢ém
thirc thay thé 0-30% protein BDN (3,12-3,28),
khéc biét cd y nghia so v6i nghiém thure con lai
(»<0,05). Nhu vay, khi ti 1€ protein BDN vuot
mirc 30% thi cac chi tiéu FCR, PER giam dan
va khac biét c6 y nghia so vdi nghiém thic
ddi ching. D6i voi ca tra (Pangasianodon
hypophthalmus) khi thay thé protein bot c bang
protein BDN dén 60% thi cac chi tiéu FCR, PER
khac bi¢t khong c6 y nghia so véi nghiém
thic d6i chimg (Lé Qudc Phong, 2010). Nghién
ctru cua Lin and Luo (2011) trén ca r6 phi lai
(Oreochromis niloticus x Oreochromis aureus)
cho thdy c6 thé thay thé 75% protein bot ca bang
protein BDN ma khong anh huéng dén sinh
trudng, FCR va PER. Tuong tu nghién ctru trén ca
noc (Takifugu rubripes) PER giam khi tang ti 1€
protein BDN 1én 30% (Lim ef al., 2011), ca hong
ddm (Lutjanus guttatus) 1a 60% (Silva et al.,
2012), ca bop (Rachycentron canadum) la 30%
(Huang, 2007).

Bang 4: Lwong thirc in c4 in vao FI, hé s6 thirc

an (FCR) va hiéu qua sir dung protein
(PER) ciia ca that lat com

Nghiém FI o

thirc (mg/con/ngay) FCR PER (%)
0% BDN 326 +£3,57* 0,750,012 3,13+0,05°
15%BDN 314+10,73* 0,72+0,02* 3,28+0,08°
30%BDN 302+18,02% 0,76+0,03% 3,12+0,132
45%BDN 307+6,93* 0,94+0,05" 2,51+0,14°
60%BDN 241+17,80° 1,13+0,07¢ 2,08+0,13¢
75%BDN 157+35,20° 1,23+0,06¢ 1,90+0,10¢

Ghi chu: Cac gia tri trong cung mot cot theo sau boi
cac chir cai khac nhau thi khdc biét ¢6 y nghia thong ké
(p<0,05)

3.3 Chi s gan trén co thé (HSI)

Trong co thé dong vat thily san, gan giit vai tro
quan trong trong viéc tiéu hoa lipid, gan tiét ra
dich mat va du trit trong tai mat. Dich méat ¢6 chuc
nang la nhil trong héa md, hoat hda lipase va kich
thich sy van dong cta rudt. Chi s6 HSI la ty 1é
phan trim gan trén khéi lwong co thé. Chi sb
nay phu thudc vao loai ciing nhu la suc khoe cia
dong vat.
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Két qua cho thy chi sb HSI cao ¢ nghiém thuc
thay thé tr 0-30% protein BDN (0,73-0,75%),
khac biét c6 y nghia so voi nghiém thirc con lai
(p<0,05) (Bang 5). Khuynh huéng két qua nay
gidbng voi nghién ciu trén ca noc (Takifugu
rubripes) cua Lim et al. (2011) khi tang ti 1€
protein BDN trong thirc an thi chi s HSI giam va
khac biét khong c6 y nghia (p>0,05) ¢ nghiém
thue thay tir 0-15% protein BDN.

Bang 5: Chi s gan trén co thé (HSI) cia ca
that lat com

Nghiém thirc HSI (%)
0% BDN 0,75+0,05
15%BDN 0,74+0,01°
30%BDN 0,730,04?
45%BDN 0,66:0,01°
60%BDN 0,5620,00¢
75%BDN 0,54+0,02¢

Ghi chu: Cdc gid tri trong ciing mot cot theo sau boi
cdc chir cdi khac nhau thi khdc biét co y nghia thong ké
(p<0,05)

Tuy nhién trong mot s6 nghién ctru cho thiy
chi sb HSI khong chiu anh huéng khi sir dung
protein BDN thay thé protein bot c4 trong thirc an.
Nghién ctru trén c4 tra cua Lé Québc Phong (2010)
vai ti 1¢ thay thé 1a 100% thi khong anh huong t6i
chi s6 HSI. Theo két qua nghién ctru ctia Tran Thi
Bé (2010) chi s6 HSI cua ca loc den (Channa
striata) thay ddi c6 y nghia khi ting ti 1& protein
bot ddu nanh 1én mirc 50%.

3.4 Dj tiéu hoa thirc in cia ca that lat com

Do tiéu hoa cua céa giam theo sy gia ting ti 1¢
protein BDN trong thirc dn. Do tiéu hoa vat chat
kho, protein va lipid cao & nghiém thic thay thé
0% va 15% protein BDN, khac biét khong cé ¥
nghia so voi nghiém thtc 30% (p>0,05) va khac
biét c6 y nghia so vdi cac nghiém thuc con lai
(»<0,05) (Bang 6).

DO tiéu hoa vat chét kho dao dong 64,1-70,8%
va ¢6 xu huéng giam dan theo nghiém thirc thay
thé. Nguyén nhan 12 do ham luong xo trong thirc
an tang tuong tng voi ti 1€ gia ting protein BDN.
Chat x0 ¢6 tac dung gia tang téc do thirc an di qua
dng tiéu héa nén no co tac dung ting lwong thirc
an dong vat thuy san dn vao, tuy nhién ham lugng
X0 cao s& lam giam d6 tiéu hoa thirc an (Tran Thi
Thanh Hién va Nguyén Anh Tuan, 2009).

Téang ti 1¢ protein BDN 1én 30% trong thirc an
clia ca that lat com van dam bao ca tiéu hoa tot
thirc an. D¢ tiéu hoa protein c6 anh huong rit 1on



Tap chi Khoa hoc Truong Pai hoc Can Tho

dén chét lugng moi truong, thirc an co6 do tiéu hoa
protein thip lam ting lwong chat thai ra moi
truong ao nudi va nguoc lai. Trong thi nghiém
nay, do tiéu hoa protein tuong ddi cao, dao dong
trong khoang 84,8-88,3% va giam dan theo ti 18
protein BDN trong thirc dn. Tuy nhién, két qua
nay thip hon két qua ctia Hernandez er al. (2007)
trén ca trap mOm nhon Diplodus puntazzo, 4o tiéu
héa protein dao dong 91-94,1%, cé xu hudng giam
va khac biét c6 ¥ nghia khi ti 18 thay thé vuot muc
40%. Khuynh hudng nay cling dugc nhén dinh
trong nghién ciru cia Venou et al. (2006) trén ca
trap (Sparus aurata) d9 ti€u hoa cia ca giam khi
tang ti 1¢ BDN trong thitrc dn. D9 tiéu hda protein
dao dong 92,4-93,3%, khac biét khong co y nghia
& nghiém thirc thay thé 0-40% protein BDN.

Bang 6: D) tiéu héa vat chit khd, protein va
lipid ctia ca that lat com

Nehiem D tiéu hoa (%)
thire Vatchat -y tein Lipid
khé

0% BDN _ 70,043,24° 883£0,14° 93,2£1,73%
15% BDN  707+1,15° 88,3+1,86" 94,7+1,20°
30% BDN  70,8+5,19¢ 86,042,61% 90,5+3,69%
45% BDN  64,6+1,66° 85,060,45" 88243 64%
60% BDN 63,842,670 84.8+1,03" 83,6+3,76°
75% BDN  64,141,44" 848+0.42° 832+276°

Ghi chi: Cac gia tri trong cung mgt cot theo sau boi
cac chir cdi khac nhau thi khdc biét c6 y nghia thong ké
(p<0,05)

Do tiéu hoa lipid c6 xu hudng giam dan khi
tang ti 1¢ protein BDN trong thirc an trén 15%.
Khuynh hudng nay ciling dugc nhén dinh trong
nghién cuu cua Venou et al. (2006) trén ca trap
(Sparus aurata) d¢ tiéu hoa lipid ctua ca giam khi
taing ti 1¢ BDN trong thic an, dao dong 88,0-
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92,3%, khac biét khong c6 y nghia ¢ nghiém thire
thay thé 0-40% protein BDN.
3.5 Thanh phén sinh héa ciia ca that 1at com

_ Két qua thanh phan hoéa hoc ciia ca cho thiy
4m do6 co thé ca khong bi anh huéng boi cac mirc
thay thé protein BPN, dao dong trong khoang
78,6-80,1%. Ham lugng protein trong co thé ca
dao dong 13,6-14,6%. Ham lugng protein cé xu
hudng tang khi gia tang ti 1€ protein BDN trong
thie @n, cao nhit & nghiém thuc 75% BDN
(14,6%), tuy nhién giita cac nghiém thtrc khac biét
khong c6 y nghia théng ké (p>0,05) (Bang 7). Két
qua thi nghiém nay phu hgp véi nghién ctu trén
¢4 tra cua Lé Qudc Phong (2010), trén c4 hdi van
(Oncorhynchus mykiss) cia Cheng et al. (2003),
cd trap mdm nhon (Diplodus puntazzo) cla
Hernandez et al. (2007).

Ham luong lipid dat cao nhét & nghiém thirc
thay thé 15% protein BDN (1,38%), khac biét
khong co y nghia so voi nghiém thirc ddi chimg
(»>0,05) va khac biét c6 y nghia so voi nghiém
thire thay thé tir 30-75% (p<0,05). Theo Tran Thi
Thanh Hién va Nguyén Anh Tuan (2009), lipid 1a
ngudn cung cip nang luong tot nhat cho dong vat
thiy san, lipid c6 kha nang chia sé nang luong voi
protein trén nhidu loai ca. Ham lwong tich liy
trong co thé ca thap mic du do tidu hoa lipid
twong ddi cao 1a do lipid dwoc tiéu hoa va st dung
lam nang lugng, han ché sir dung protein nén ting
treong cua ca tot hon. Ham luong lipid giam theo
murc thay thé protein bot ca bing protein BDN
trong thirc an ciing dwoc ghi nhan trén nhiéu loai
ca khac nhau nhu cd chém (Lates calcarifer)
(Tantikitti et al., 2005); ca noc (Takifugu rubripes)
(Lim et al., 2011); ca tré phi (Clarias gariepinus)
(Fagbenro and Davies, 2001).

Bang 7: Thanh phén héa hoc ciia ca that 1t com (theo khoi lwong twoi)

Nghiém thirc Am do (%) Protein (%) Lipid (%) Tro (%)
Ca dau vao 82,1142,3 12,72+0,12 0,52+0,04 4,15+0,13
Cadaura

0% BDBN 79,540,952 13,6+0,08* 1,24+0,10* 5,17+0,93?
15% BBN 78,6+1,30? 14,1+0,49* 1,38+0,322 5,08+0,31?
30% BDN 79,440,582 13,940,452 0,9140,13" 4,84+1,60?
45% BDN 78,6+1,042 14,3£1,022 0,75+0,13 5,15+1,392
60% BDN 80,1+0,29° 14,240,322 0,69+0,07° 4,49+0,532
75% BDN 79,1+0,26° 14,6+0,372 0,60+0,12° 4,88+1,172

Ghi chii: Cde gid tri trong ciing mét c6t theo sau béi cdc chit cdi khdc nhau thi khac biét cé y nghia théng ké (p<0,05)

Ham lugng tro dat cao nhat & nghiém thirc 0%
BDN (5,17%) va giam dan theo murc thay thé, tuy
nhién gitta cac nghi¢ém thtc khac biét khong co y
nghia théng ké (p>0,05). Khi ting ti 1& protein
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BDN 1én 75% trong thitc an sé khong anh hudng
dén ham lugng tro trong co thit ca. Két qua nay
tuong tu nhu ca r6 phi lai (Oreochromis niloticus
x Oreochromis aureus) (Lin and Luo, 2011). Tuy
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nhién, theo nghién ctru ciia Lé Qubc Phong (2010)
ti 1¢ protein BDN trong thirc &n s& lam giam ham
lugng tro cua ca tra & muc thay thé 80%.

4

KET LUAN

Trong thitc dn cua ca that lat com co thé s
dung 30% protein bot dau nanh thay thé protein
bot ca ma khong anh huéng dén ting truong va
hiéu qua su dung thuc an cua ca. Khi tang ti 1¢
protein bot dau nanh trong thirc dn s&€ lam giam
ham luong lipid ma khong anh huéng dén ham
lugng protein va tro tich lliy trong co thit cua ca.
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