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ABSTRACT

This study was conducted to determine the ability to replace protein of fish
meal by meat and bone meal as feed for clown knifefish (Chitala chitala)
fingerlings (initial mean weight 7.83g). The five pellet diets were
formulated with meat and bone meal (MBM) replacing either 0%
(control), 10%, 20%, 30% or 40% protein of fish meal. All diets were iso-
nitrogenous (42% crude protein) and isocaloric (19 KJ/g). The survival
rate, weight gain, daily weight gain of fish in the treatments of 10 to 30%
MBM replacement were not significant differences compared to the
control treatment (p>0.05). FCR and PER increased when replacing more
than 20% protein of fish meal. The digestibility of diet dry matter, protein
and lipid decreased with the increase of MBM in diets, however the
chemical composition of fish body did not affect by MBM replacement in
the diets. Meat and bone meal protein could be replaced up to 20% fish
meal protein (corresponding to 16.5% of the feed formula) in feed for
clown knifefish fingerlings.

TOM TAT

Nghién ciru dwoe thwe hién nham xdc dinh kha néing thay thé protein bt
cd bang protein bét thit xwong (BTX) lam thicc an cho ca that lat com
(Chitala chitala) ¢ giai doan giong 7,83 g. Thi nghiém gom 5 nghiém thirc
dwoc phoi ché co ciing mirc protein (42%) va nang luong (19 KJ/g), voi
cdc mike thay thé protein bot cd bang protein BTX lan lweot la 0% (doi
chirng), 10%, 20%, 30%, 40%. Két qua ty 1¢ song, ting truong, toc do
ting trueong tuyét doi theo ngay cia cac nghiém thire thay thé tiv 10 - 30%
khéng khéc biét so véi nghiém thirc doi chirng (p>0,05). Hé s6 va hiéu qua
sir dung thiec dn giam khi thay thé hon 20% protein BTX. P tiéu hoa thirc
an, protein va lipid giam khi ting ham lwong BTX, tuy nhién thanh phin
sinh héa co thé cd khéng bi anh huong. Két qua nghién ciru cho thdy
protein BTX cé thé thay thé dén 20% protein bt cd (twong vmg 16,5%
trong céng thirc thirc an) lam thirc an cho cd that lat com giai doan giong.

1 GIOI THIEU

Nhiing loai ca nudc ngot mdi, cod trién vong
dang duogc nghién ctru hién nay nhu cé lang, ca Kkét,
ca chach lau, ca leo va ca that lat com (Chitala
chitala Hamilton, 1822). Trong d6, cé that lat com

1a loai c4 co thit ngon rat dugc nguoi tiéu ding wa
chudng va c6 gia ban cao trén thi truong. Ca that
lat com c6 kich thude 16n, tang trudng nhanh, cé
kha ning chéng chiu t6t voi moi truong thiéu oxy
nén nudi véi mat do cao. Pay la loai ca co tiém
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ning 16n dé phuc vu cho nhu ciu trong nude va
xudt khau. Hién nay, nudi thuong pham ca that lat
com bang thire 4n 13 c4 tap. Tur d6 dit ra yéu cau
nghién ctru quy trinh nudi thuong pham ca that lat
com theo huéng phat trién bén vimg théng qua
viéc nghién ctru thay ddi thirc dn cho ca that lat
com tir ¢ tap sang thirc an ché bién 1a can thiét.
Pén nay, mot sd nghién ciru vé nhu cau dinh
dudng va thic an cua cac that lat com da duogc
nghién cuu, trong d6 tap trung vao nghién ctru kha
ning st dung thirc dn ché bién giai doan bot 1én
gidng (Tran Thi Thanh Hién va Nguyén Huong
Thity, 2008), nhu cau protein, lipid va ning luong
cua ca that 1at com & cac giai doan nudi thuong
pham (Tran Thi Thanh Hién va ctv., 2013; Lam My
Lan va ctv., 2014). Tu nhiing nghién ctu thanh
cong thoi gian qua, c4 that 1at com dang nu6i bang
c4 tap dugc chuyén sang nudi két hop gilta ca tap
va thirc an vién hodc cho dn hoan toan bang thic
in vién & Pong bang song Ctru Long.

Mot trong nhimg nguyén liéu chinh dé san xuat
thirc an vién 1a bot cd nhung bot ca cd gia thanh
cao, anh huong dén ngudn lgi thuy san. Nguén
nguyén liéu dang dugc cha y la nhimg phy phim
cia nganh ché bién, giét md trong d6 bot thit
xuong c6 thanh phan protein va acid amin twong
dbi cao. Nhiéu nghién ciru thay thé bot ca bang bot
thit xwong lam thirc an thuy san da dugc thuc hién
nhim giam gia thanh thic an, tan dung phé pham
ddng thoi gop phan bao vé modi trudng. Kha ning
thay thé bot ca bang bot thit xwong dao dong
khoang tir 10 - 45% tily theo ngudn bot thit xuwong,
cac thanh phan nguyén liéu khéc trong thirc in, loai
ca va hé théng nudi. Nghién ctru di dugc thuc hién
trén mot sb loai tom c4 nhu ca hdi van (Bureau et
al., 2000), ca tré phi (Goda et al., 2007), ca chém
(Sparus aurata) (Davies et al., 1991), ca rd phi
(Oreochromis mossambicus) (Davies et al., 1989).
Dbi véi ca that 1at com chi co nghién ciru vé kha
ning sir dung bot dau nanh li trich thay thé bot ca
lam thtrc dn cho cé that lat com (Nguyén Thi Linh
Dan va ctv., 2014). Vi vay, nghién ctru ndy nhim
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danh gia kha nang str dung bot thit xuong lam thirc
an cho c4 that lat com nhiam da dang hoéa ngudn
nguyén liéu, han ché su dung bot ca va giam chi
phi san xuat thirc an.

2 PHUONG PHAP NGHIEN CUU
2.1 B6 tri thi nghiém

Thi nghiém dugc thyc hién trong 15 bé nhya
(100 L/bé), nuwéc chay tran va suc khi lién tyc. Ca
that 1at com c6 khdi luong trung binh ban dau la
7,83 g/con dugc bd tri v6i mat d6 50 con/bé. Thi
nghiém dwoc bd tri hoan toan ngdu nhién, mdi
nghiém thirc thirc an 1ip lai 3 lan. Thoi gian thi
nghiém 13 6 tuan.

Thi nghiém gdm 5 nghiém thic thic an co
cung muc protein 42% va nang luong 19 MJ/kg.
Nghiém thirc dbi chimg st dung hoan toan protein
bot ca (0% protein bot thit xwong), cac nghiém
thire con lai str dung protein bot thit xuong thay thé
protein bt cad voi cac muc thay thé 1an luot 1a
10%, 20%, 30%, 40%. Thirc an dwgc tron chat
danh dau Cr,0; (ti 16 1%) dé xac dinh do tiéu hoa.
Ti 1& nguyén liéu va thanh phan hoa hoc céc
nghiém thirc duoc thé hién & Béang 1.

2.2 Chim sbc, quan Iy va thu miu

Ca dwoc cho an théa médn nhu cdu, cho an
2 lan/ngay (8 gid va 16 gi0). Ghi nhén lugng thic
an thira hang ngdy va dém s ca chét. Trong sudt
thoi gian thi nghiém, chit lugng nudc trong bé
thudng xuyén duoc kiém tra va duy tri ¢ diéu kién
tét cho su phat trién cua c4. Nhiét do dao dong
trong khoang 27,3 - 28,1°C, pH 7,2-8,1 va ham
luong oxy la 6,67-6,87 mg/L, NH3 1a 0,12 mg/L va
N0, 12 0,15 mg/L.

Sau 6 tuan thi nghiém thu mau ting truong tién
hanh thu phan ca dé xac dinh do tiéu hoa thirc an.
Vi phan ca c6 dang s¢i nén co thé dung vot dé vot
hoic siphon. Mau phéan sau khi thu duoc rira lai
béng nudc cat va duge trir lanh 4°C. Thu cho téi
khi du lugng phan dé phan tich.

Bang 1: Thanh phén nguyén liéu cac nghiém thirc thay thé bt thit xwong

Nguyén liéu (%) 0% BTX 10% BTX  20% BTX 30% BTX 40% BTX
Bot ca Kién Giang (65% CP) 63,2 56,7 50,2 43,7 37,3
Bot thit xwong 0 8,25 16,5 24,8 33,0
Bot khoai mi 26,8 27,00 27,2 27,5 27,6
Premix- khoang 2,00 2,00 2,00 2,00 2,00
Déu nanh 2,55 1,95 1,34 0,74 0,14
CMC 5,50 4,11 2,71 1,32 0,00
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Thanh phin héa hec ciia thire &in thi nghiém (% khoi lwgng kho)

Do kho 88,4 90,9 89,0 89,8 89,5
Protein 41,1 41,3 41,1 41,1 41,9
Lipid 8,87 8,86 8,82 8,73 8,73
NFE 30,4 30,8 31,0 31,1 30,0
Tro 14,9 16,7 17,9 19,6 20,2
Xo 5,89 4,44 2,99 1,54 0,17
Ning luong (MJ/kg) 18,6 18,7 18,7 18,6 18,6

Ghi chit: Bot thit xuong Y (51% CP)
2.3 Phén tich miu va xir Iy s6 liéu

Thanh phén hoéa hoc ca, thirc an, phan dya theo
phuong phap AOAC (2000) gdm cac chi tiéu: am
do, tro, xo, chét protein, chét béo va carbohydrate
(NFE). Ning lugng duge xac dinh bing may do
Parr 6100 va Cr,O3 duge xac dinh bing phuong
phép Furukawa va Tsukahara (1966).

Céc sb liéu ghi nhan va tinh toan gém ty 1&
séng, khéi lugng ca ban dau (W1), khéi lugng ca
sau thi nghiém (Wf), tang trong (WGQG), tdc do tang
truong ngay (DWG g/ngay), hé sé thirc dn (FCR),
hiéu qua st dung protein (PER), ti 1€ protein tich
liy (NPU) duoc tinh toan bang phan mém Excel.
Trung binh giita cac nghi¢m thirc dugc so sanh mot
nhan t6 bing ANOVA va phép thir DUCAN ¢ mirc
¥ nghia 0,05 bang chuong trinh SPSS 13.0.

b0 tiéu hoa dugce xac dinh béng cong thuec:

— DG tiéu hda thirc an (Apparent Digestibility
Coefticient, ADC)
-,A‘-i
®.H;

-
ADC =100- 100z
L

— Do tiéu héa dudng chit thirc an (Apparent
Digestibility Coefficient Nutrient, ADC ny-Diet)
= Ly -ﬂl‘—i
ADCp- =100— 100 —»x——!
< B

Trong do:

YA: chit danh dau c6 trong thirc an (tinh theo
khoi luong kho)

%B: chat danh diu c6 trong phan (tinh theo
khoi luong kho)

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

%B’: chit dinh dudng c6 trong phén (tinh theo
khoi luong kho)
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3 KET QUA VA THAO LUAN
3.1 Ty song

Ty 1é séng cia ca that lat com sau thi nghiém
dao dong trong khoang 56,0 - 78,7%. Ty 1& séng
cao nhét (78,7%) & nghiém thirc thay thé 30% BTX
va thdp nhit (56%) & nghiém thirc 40% BTX va
khac biét ¢6 ¥ nghia théng ké (p>0,05) v6i nghiém
thirc 10%, 20% va 30% BTX. Két qua thi nghiém
cho thiy ty 1& thay thé protein bot ca bang protein
bot thit xuwong c6 anh hudng dén ty 18 sdng cua ca
that 14t com. Theo nghién ctru Ai et al. (2006), khi
thay thé bot thit xuong cho bot ca lam thirc an nudi
cé Pseudosciaena crocea, ty 1& séng chi giam dang
ké khi mirc thay thé dén 75% (p<0,05). Trén c4 tra
murc thay thé bot ca bang bot thit xwong 1én téi
80% van khong anh huéng dén ty 18 sdng (Hung
and Yu (2006).

Bang 2: Ty 1é song ca that lat com véi cac mire
bot thit xwong trong thirc in

_Nghigém thiic Ti 1§ song (%)
0% BTX 63,3+7,57%
10% BTX 73,3+4,16%
20% BTX 70,7+1,15%
30% BTX 78,7+4,62¢
40% BTX 56,0+12,172

Ghi chu: Cac 56 liéu ciing nam trong mét cét ¢6 mang chiv
cai giong nhau thi sai khdc khong co y nghia (p>0,05)

3.2 Sinh truéng

Khdi luong cia ca sau thi nghiém dat tir 12,4 -
18,7 g. Khéi luong cé cao nhit dat 18,7 g & nghiém
thirc d6i ching (0% BTX) nhung khac biét khong
¢6 ¥ nghia véi cac nghiém thic thay thé bot thit
xuong tir 10 dén 30% (p>0,05). Tuy nhién, khi
mtic thay thé BTX 1én 40% thi sinh truéng ciia ca
giam rd, khac biét co y nghia thong ké so véi
nhitng nghié€m thtrc con lai (p<0,05).
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Béng 3: Sinh trudng cua ca that lat com véi cac mire bt thit xwong trong thirc dn

Nghiém thirc Wd (g) We (g) WG (g) DWG (g/ngay)
0% BTX 7,74+0,02° 18,7+1,41° 11,0+1,39% 0,24+0,03%
10% BTX 7,86+0,00 17,4+0,57° 9,50+0,57° 0,21+0,01°
20% BTX 7,76+0,05° 17,3+2,02° 9,58+2,07° 0,21+0,04°
30% BTX 7,85+0,63% 16,2+£2,72° 8,39+2,60° 0,18+0,06°
40% BTX 7,93+0,67* 12,4+1,63° 4,46+1,482 0,10+0,03*

Ghi chii: 86 liéu nam trong ciing mét ¢t ¢6 mang chir cdi giong nhau thi sai khdc khéng cé ¥ nghia (p>0,05)

Két qua thi nghiém cho thiy mirc ting trong
clia ca giam dan khi ting ty 1¢ thay thé protein bot
c4 bang protein bot thit xwong. Tang trong va tbe
d6 tang truong tuyét ddi ngay dat cao nhét (11 g va
0,24 g/ngay) & nghiém thirc ddi ching (0% BTX),
nhung khac biét khong c6 y nghia théng ké
(»>0,05) véi cac nghiém thic 10% BTX, 20%
BTX, 30% BTX. Két qua nay twong tu nghién
clru cua Bureau ef al. (2000) trén ca hdi van, ca
tang truong khong khac biét so voi dbi chimg khi
thay thé 24% BTX cho bdt ci. Trong khi & ca
Pseudosciaena crocea, tang truong va hiéu qua s
dung thirc an cta ca ¢ nghiém thtc thuc dn 45%
dam thay thé tir bot thit xuwong tuong ty nhu
nghiém thtrc d6i chimg bot ca. Toc do ting trudng
giam dang ké & nhom cé thay thé 60 va 70% dam
tor BTX trong thtc an (Ai et al., 2006). Davies et
al. (1991) cho biét mirc thay thé 38% protein bot ca
bang bot thit xuong 1a thich hgp cho ca chém
(Sparus aurata) giai doan gidng 5 g. Bharadwaj et
al. (2002) cho biét 45% la ti 1& protein BTX c6 thé
thay thé cho protein bot ¢4 trong thirc 4n cho ca
Morone chrysops x M. saxatilis.

Bot thit xwong ¢6 ngudn gdc tir gan, méng, ndi
tang va xuong dong vat kho tiéu hoda, thanh phan

acid amin thiét yéu thép, dac biét 1a methionine va
lysine (0,29%; 0,99%) so vdi bot ca la (1,75%;
4,49%) nén anh huong dén sinh truéng cua ca.
Trong nghién ciru ndy, mirc protein bot ca thay thé
protein BTX 1a 30% tuong Gng vai 24,75% BTX
trong cong thie thirc an, két qua nay tuong duong
v6i luong BTX thich hgp trong cong thic cta ca
tra 1a 21%. Robaina et al. (1997) dé nghi mirc sir
dung tbi da bot thit xwong trong cong thirc 1a 20%.
Mirc BTX c6 trong cong thire thire dn cho thuy san
duogc dé nghi 14 15 - 20% (Tran Thi Thanh Hién va
Nguyén Anh Tuin, 2009).
3.3 Hiéu qua sir dung thirc an

Luong thtc dn an vao cua ca giam khi muc
protein bot ca dugc thay thé 1én 40%, theo quan
sat c6 mot s6 con an rat it, ¢6 khi an vao rdi nha ra,
¢6 thé thirc an chira ham luong BTX cao s& lam
giam vi ngon cua thic &n. Lugng thuc &n ca an
vao cao nhit ¢ nghiém thirc thay thé 30% BTX
(265 mg/con/ngay) khac biét khong c6 y nghia so
voi cac nghiém thie 0% BTX, 10% BTX, 20%
BTX (p>0,05) va thap nhit 1a nghiém thirc 40%
BTX (181 mg/con/ngay) chi khac biét co y nghia
v6i nghiém thire 30% BTX (p<0,05).

Biang 4: Lwong thirc iin c4 idn vao (FI mg/con/ngay), hé sé thirc in (FCR) va hiéu qua sir dung protein
(PER) va ti 1€ protein tich liiy (NPU) ciia ca v6i cac mire bt thit xwong trong thirc in

_Nghiém thire FI (mg/con/ngay) FCR PER NPU
0% BTX 224+23,9% 0,83+0,112 2,96+0,37¢ 42,5+7,95¢
10% BTX 237+19,9% 1,03+0,03* 2,3540,06° 36,5+0,97%
20% BTX 234422,0% 1,00+0,13* 2,4540,31¢ 34,6+4,14%
30% BTX 265+71,0° 1,31+0,08° 1,87+0,12° 29,5+1,55°
40% BTX 181+27,7° 1,72+0,27¢ 1,4140,242 20,0+3,102

Ghi chii: Cdc 6 liéu ciing ndm trong mét ¢ét cé mang chit cdi giong nhau thi sai khdc khéng cé y nghia (p>0,05)

Bot ca von co dic tinh hép din s& lam kich
thich c4 bit mdi, BTX c6 nguon goc tir dong vt
cling ¢ tac dung kich thich bit mdi tét, nén khi
thay thé bot ca it anh huong dén sy bat mdi cua ca
trong thi nghiém. Tuy nhién, trong qua trinh thi
nghiém mirc d6 bit mdi cia c4 van giam khi thay
thé 40% BTX cho bot ca. Mot vai nghién ctru cho
thdy khi ting lugng BTX trong cong thirc thirc an
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dén mot mirc nao do6 s& lam giam luong thic n an
vao va diéu ndy anh huong dén tang trudng cua ca
(Xue et al., 2001).

Trong thi nghiém, FCR dao dong trong khoang
0,83 - 1,72. FCR thdp nhit ¢ nghiém thic dbi
chimg 0% BTX (0,83), ké dén 1a cac nghiém thic
10% BTX, 20% BTX, cac nghiém thiic nay c6 hé
sO thire an khac biét khong co ¥ nghia thong ké
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(p>0,05). FCR cao nhat ¢ nghiém thirc 40% BTX
(1,72), ham lugng protein trong thic &n tuong
dong gilra cac nghiém thure, nhung c6 thé do ty 1¢
thay thé nguyén liéu da dan dén hiéu qua str dung
thire an khong tt, lugng thire dn ¢4 dn vao thip ma
FCR lai cao. Nghiém thtc 30% BTX co tang
truong khong khac biét (p>0,05) so voi cac nghiém
thirc ty 1é thay thé bot thit xwong thip hon nhung
lai c6 FCR (1,31) cao hon khac biét c6 y nghia so
v6i nhitng nghiém thirc nay (0% BTX, 10% BTX,
20% BTX)(p<0,05). Két qua thi nghiém dung vai
nhan dinh cua Bureau ef al. (2000), ca s€ tiéu thu
thirc an nhiéu nhung ting truong nhu nhau khi
khéu phf?m an co ty 1¢ thay thé bot ca bai BTX, ¢o
thé do sy giam tiéu hoa cac ham luong dinh dudng.
FCR tang khi thay thé protein bot ca va bot thit
xuong ciing dugc ghi nhan trén ci hdi van
(Bureau ef al., 2000), ca tré phi (Goda et al., 2007),
ca chém (Sparus aurata) (Davies et al., 1991) va ca
r0 phi (Oreochromis mossambicus) (Davies et al.,
1989).

Hiéu qué str dung protein (PER) giam dén khi
ting muc thay thé protein bot ca bang protein
BTX. Hiéu qua st dung protein dao dong trong
khoang 1,14 - 2,96. PER tét nhit & nghiém thirc
dbi chirng 0% BTX (2,96), ké dén 1a 2 nghiém thirc
10% BTX, 20% BTX lan lugt 1a 2,35 va 2,45, khéc
biét co ¥ nghia thong ké vé6i cac nghiém thirc con
lai (p<0,05), thap nhét 1a nghiém thirc 40% BTX
(1,41). Chi s6 protein tich liy (NPU) giam dan
xudng thip nhit & nghiém thirc 40% BTX (20,0%),
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khac biét co y nghia théng ké (p<0,05) so véi
nhitng nghiém thirc con lai.

Viéc giam hiéu qua st dung protein va ti 1¢ tich
liy NPU chung t6 viéc thay thé ngudn protein
trong thirc an ton tai nhitg han ché do nhiéu yéu
t6, co thé 1a do 3 yéu tb: ty 1¢ an thirc n chira
protein thay thé thip hon thirc dn chira protein
bot ca (Willams and Barlow, 1996; Robaina et al.,
1997), kha ning tiéu hoa thip hon khi dung protein
thay thé (Bureau et al., 1999), su mét can bang cua
cac axit amin thiét yéu trong protein thay thé (Ai
and Xie, 2005). Hiéu qua sir dung protein giam khi
tang ham lugng BTX trong cong thirc thirc an dugc
chimg minh trong nhiéu nghién ciru. Mot s6 bao
c4o cho két qua tuong tyr trén c4 hdi van (Watanabe
et al., 1991), trén ca chép (Yang et al., 2004), hiéu
qué sir dung thirc dn giam khi mirc thay thé bot ca
bang BTX cao, trén tom st (Smith ef al,, 2001),
tom thé chan tring (Cruz-Suarez et al., 2007).

3.4 D) tieu hoa vat chat khd, dd tiéu hoa
protein va lipid

Do tiéu hoa thirc an cia ca that lat dao dong tu
73,7 - 84,8%, c6 xu hudng giam dan khi ting BTX
trong cong thirc, thap nhét 1a ¢ nghiém thirc thay
thé 40%BTX, khac biét c6 ¥ nghia thong ké so véi
cac nghiém thuc con lai (p<0,05). Ké dén la
nghiém thtrc 30% BTX (79,0%), cho két qua thip
hon dang ké so voi nhimg nghiém thuc thay thé
BTX it hon (p<0,05).

Béang 5: D¢ tiéu hoa thirc an va protein, lipid ctia ca that lat véi cac mire bt thit xwong trong thirc an

Nghiém thirc Do tiéu hoa thire in (%) Do tiéu héa protein (%) Do tiéu hoéa lipid (%)
0% BTX 82,0+0,80° 91,6+1,77° 94,0+0,39°
10% BTX 84,8+0,57¢ 92,1+0,87° 95,3+0,55°
20% BTX 82,5+0,78¢ 92,8+0,50° 93,7+0,46°
30% BTX 79,0+1,84° 90,9+0,96° 92,9+1,58°
40% BTX 73,7+2,18° 88,4+0,90? 89,442 332

Ghi chii: Cdc 56 liéu cing ndm trong mot ¢t c6 mang chir cdi giong nhau thi sai khdc khéng cé ¥ nghia (p>0,05)

Viéc thay thé bot ca bang BTX dd anh huong
dén do tiéu hoa cua thirc an, 1a do BTX thudng
duogc ché bién tir cac thanh phan phu phim 16 md
nén c6 nhimg phan khong tiéu hoa dugc. Pdi véi
dong vat thily san do tiéu hoa thire in thap kéo theo
hiéu qua s dung thic an thap (Tran Thi Thanh
Hién, 2009). Theo Kureshy ez al. (2000) hé sé tiéu
hoéa thire an 1a thap hon dang ké (p<0,05) khi ty 1&
thay thé BTX cho bot ca cao (50%). Hiéu qua st
dung thuc an chiu anh huong bdi kha nang tiéu
hoa, vé ty 1é khoang cao trong BTX c6 thé lam
giam kha nang ti€u hda, khoang tir xuwong lam giam
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su 6n dinh vat Iy cua vién thirc an. Trong nghién
clru ndy, ty 16 khoang cua bot ca (20,3%) thap hon
1,5 lan so véi BTX (33,1%), ham lugng khoang
trong thirc an tang tu nghiém thuc tang tu 14,9%
1én 20,2% da lam cho khé nang tiéu hoa thuc an
cua cé that 1at gidam. Zhou and Yue (2012) cho biét
do6 tiéu hoa cua ca bdp 1a 88,2 - 89,5% cho bot ca
dia phuong va bot ca Peru, trong khi bdt thit xwong
1a 71,9%.

Nguyén liéu ché bién thirc an co ngudn gc tir
dong vat nén kha nang tiéu hoa protein tuwong doi
cao, cac nghiém thuc thay thé tr 10 - 30% c6 do
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tiéu hoa protein tr 90,8 - 92,8% va khac biét
khong c6 y nghia (p>0,05). D9 tiéu hoa protein cao
nhit & nghiém thirc 20% BTX (92,8%), khac biét
khong ¢ ¥ nghia thong ké so v6i nghiém thirc dbi
chung (0% BTX) (p>0,05). Thap nhét 1a nghiém
thirc 40% BTX (88,4%) khac biét c6 y nghia so voi
nhitng nghiém thic con lai (p<0,05). Két qua
nghién ctru tiéu hoa trén ca Pseudosciaena crocea
cho thdy cac hé s tiéu hoa vat chat kho, protein,
lipid ciia BTX 1a thdp hon dang ké so véi bot ca
(p<0,05). Ddng thoi chi s6 acid amin thiét yéu co
lién quan mat thiét t¢i toc do tang truong déc biét,
cho thiy sy can bang acid amin thiét yéu 1a rat
quan trong (Ai et al., 2006). Do tiéu hoa protein
giam cling bi anh hudong bdoi ham luong khoang
cao trong bot thit xuong, diéu nay duoc chung
minh trong nghién cuu cia Watanabe et al. (1991)
trén ca hoi va cua Nengas et al (1995) trén
ca chém.

Acid amin dwoc coi 1a c6 thé thiéu trong thanh
phan BTX la methionine va lysine (Nengas ef al.,
1999; Watanabe et al., 1991). Piéu nay phu hop
khi thanh phan cac acid amin thiét yéu trong BTX
thip hon nhiéu so v&i bot ca da lam mat cin bang
acid amin trong thirc &n chira BTX, kha néng tiéu
hoéa cac dudng chit theo d6 sut giam va thé hién rd
khi ty 1¢ thay thé BTX dat mirc giéi han. Kha ning
tiéu hoa giam, anh hudng mat thiét dén hidu qua su
dung protein, nén nghiém thirc thay thé 40% BTX
¢6 PER thép nhét.

Do ti€u hoa lipid dao dong trong khoang 89,4 -
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95,3%. Do tiéu hoa lipid c6 xu hudng giam khi
mirc thay thé BTX trong cong thirc dat cao nhét.
Do tiéu hoa giam xudng t6i mirc thap nhat (89,4%)
0 nghiém thirc 40% BTX, khac biét c6 y nghia
thdng ké (p<0,05) so véi cac nghiém thic con lai.
Do tiéu hoa lipid giam khi thay thé bot ca bang
BTX la do thanh phan acid béo ctia BTX chu yéu
la acid béo no nén kho ti€u héa (NRC, 1993). bo
tiéu hoéa lipid cua ca Sparus aurata giam tir 87%
xudng 81% khi thay thé protein bot thit xwong 1én
40% (Robaina et al., 1997). D6i v6i ca tra tiéu hoa
lipid cua bot ca dat 99% trong khi bdt thit xuong
chi 1a 82,3 (Nguyén Thi Thuy Lam, 2012).

3.5 Thanh phén sinh héa cia ca

Két qua phan tich thanh phan hoa hoc cua ca
sau thi nghiém cho thdy, 4m d6 cua ca sau thi
nghiém tuong duong nhau ¢ cac nghiém thic va
khac biét khong co6 y nghia théng ké (p>0,05).
Trong khi, ham lugng protein dao dong trong
khoang tir 13,8 - 15,2, c6 khuynh hudng giam khi
thay thé ¢ nghiém thic 40% BTX. Ham luong
protein cao nhét ¢ nghiém thirc 30% BTX (15,2%)
khong khac biét (p>0,05) so véi nhiing nghiém
thirc ty 1¢ BTX thap, nhung khac biét c6 y nghia so
v6i nghiém thie 40% BTX (p<0,05). Thanh phan
lipid it bién dong giira cac nghiém thirc, dao dong
trong khoang tir 2,48 — 2,62% va khong co6 su khac
biét gilra cac nghiém thac (p>0,05). Ham luong tro
cac nghiém thuc trong khoang 2,87 - 3,70% va
cling khong co su khac biét gilta cac nghiém thirc
[»>0,05).

Bang 6: Thanh phén sinh héa c4 that 1at cdom véi cac mike bot thit xwong trong thirc dn

_Nghiém thire Am do (%) Protein (%) Lipid (%) Khoang (%)
Ci dau vao 82,1+2,3 12,7+0,12 0,52+0,04 4,15+0,13
Ca sau thi nghiém
0% BTX 79,5+1,33% 14,8+0,64% 2,55+0,042 3,06+0,72°
10% BTX 78,5+0,69° 15,240,35° 2,50+0,022 3,63+0,88?
20% BTX 79,3+1,80° 14,6+0,69% 2,56+0,16* 2,87+1,142
30% BTX 78,4+1,09° 15,240,71° 2,48+0,16* 3,70+0,52°
40% BTX 80,1+0,76" 13,8+0,16° 2,62+0,15% 3,25+0,94°

Ghi chii: Cdc 6 liéu ciing ndm trong mét ¢ét cé mang chit cdi giong nhau thi sai khdc khéng cé y nghia (p>0,05)

Mot vai nghién ciru trude ddy cho thiy khong
c6 su anh hudng cua vi¢c thay thé bot thit xuong
cho bot ca trong thirc in 1én thanh phan sinh hoa
cua ca (protein, lipid, khoang) (Robaina et al.,
1997; Bureau et al, 2000). Nghién cuu trén cé
Pseudosciaena crocea cho thiy khi ting bot thit
xuong thi ham lugng protein giam tir 16,3 xudng
14,8 va khoang tang tir 3,5 1én 3,6. Tuy nhién, sy
khac biét khong c6 y nghia thong ké (p>0,05) (Ai
et al., 2006). Doi voi ca chém (Sparus aurata), khi
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taing ham lugng BTX trong thic &n tir 0 1én 40%
ham lugng protein cua cd dao dong tu 57,4%
xudng 54,6% (khdi luong kho), khac biét khong co
¥ nghia thong ké, ham luong lipid khong thay doi
dao dong tir 27 - 28% (Robaina et al.,1997). Két
qua nay phu hop véi nhan dinh cia Hung L.T and
Y. Yu (2006) viéc thay thé mot phan bot c4 bang
bot thit xwong cho chat lugng ca tra thi nghiém
khong khéc biét so véi ddi ching.
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4 KET LUAN

Trong thirc an cia ca that 1at com co thé sir
dung 20% protein bot thit xwong thay thé protein
bot c4 ma khong anh huong dén ting truong va
hi€u qua stir dung thitc an cua ca. P9 tiéu hoa thic
an giam khi mic thay thé hon 20% bot thit xuong.
Bot thit xurong trong thirc an khong anh huong dén
thanh phan héa hoc ciia ca that 1at com.
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