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ABSTRACT

A 180-day feeding trial was conducted with Pangasianodon hypophthalmus fingerling (initial
weight of 12.40 + 0.04 g) to examine the effects of partial substitution of canola meal in
prepared diets on growth, feed conversion ratio (FCR), somatic indices, and survival rate.
Four isonitrogenous (30% crude protein and 5.5% crude lipid) diets were formulated to
contain 10%, 20% and 30% canola meal against no canola meal (control group). A total of
1,280 tra catfish were distributed into 4 experimental groups with 4 replicates. At the end of
the experiment, there were no significant differences on growth, feed conversion ratio (FCR),
somatic indices, and survival rate (P > 0.05). This study showed that canola meal could
replace standard diets by up to 30% in Pangasius catfish without adversely affecting
performance.

PAT VAN PE

Niam 2010, san lwong ca tra d8 dat 1,2 triéu tin. Ca d4 duoc nudi trong hé théng tham canh sir
dung thire n vién cong nghiép véi quy md 16n trong khi mot vai s ngudi nudi ca van tiép tuc
su dung thirc an tu ché (Hung va ctv., 2007). Trong san Xuét thire an, banh dau dau nanh da
duoc st dyng rong rai trong cé da tron (Hertrampf & Pieddad-Pascual, 2000) va ca tra voi ty
I¢ 20-35% (Hung, 2005). Ké tir khi gia nguyén li¢u banh dau dau nanh trén th truong thé giGi
d4 tang 1én rat nhiéu dan dén viéc tim kiém nguon protein khac thay thé.

B4 cai da duoc sir dung rong réi dé thay thé bot dau nanh trong san xuét thire an cho gia suc.
Tuy nhién, cac chit khang dudng trong hat dau cai han ché tng dung ciia né (Francis va ctv.,

2001) Diéu nay gay tré ngai cho chirc ning tuyén giap trén sy tong hop cua hormone tuyén
giap tri-iodothyronine (T3) va thyroxin (T4) ¢ dong vat c6 xuong song Anion thiocyanate
canh tranh vai 6t trong hoat dong van chuyén dén tuyen giap, dan dén giam ty Ié chuyén hoa,
hon mé, thém an thip va ting truong giam cua ca (Burel, va ctv., 2001). Trong nudi trong
thiy san hién nay, nguyén liéu dau cai duoc sir dung khoang 20% cho ca hoi (Higgs va ctv.,
1982;. Hardy va Sullivan, 1983) hoic 1én dén 15% & ca ro phi (Davies va ctv., 1990).

Gibng moi cuia dau cai c6 chira cac chat khang dinh dudng it da duoc phét trién va duoc trong
& mot sé nudc. Dau cai chira it hon 2% axit eruxic va 30 micromol/g glucosinolate
(Hertrampf & Pieddad-Pascual, 2000). Webster va ctv., (1997) cho rang c4 da tron co thé
dugc cho an thirc an ¢ chira dén 36% nguyén liéu dau cai ma khong anh huong xau dén su
phét trién hay thanh phan co thé.

Viét Nam da nhap khau mot lugng I6n dau nanh dé san xuat thie an thay san. Chi phi thic an
bi anh hudong nhiéu bai gia ca. Bé 6n dinh chi phi thirc an va sir dung ngudn thay thé protein
nguyén liéu c4 tra, nghién ciru nay dugc thuc hién nhim xac dinh ty 1& toi vu cua ba cai trong
thirc 4n c4 tra ma khong anh huong dén toc do tang truong, hiéu qua sir dung thirc dn va mau
sac phi Ié khi thu hoach.

VAT LIEU VA PHUONG PHAP

Giai dogn 1: Pdnh gid mirc dp anh huwong ciia ba cdi trong thire dn lén toc dj ting truéng
va higu qud s dung thirc dn cia ca tra
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Khau phan thire dn

BN khau phan thi nghiém c6 30% protein tho va 5,5% lipid tho dugc xay dung dé chia ty ¢
khéac nhau cua b cai dé thay thé mot phan cho nguyén liéu banh dau dau nanh. Thanh phan
nguyén liéu caa cac khau phan thi nghiém bao gom cam gao, bot sin, bot dau nanh va bot ca.
Acid amin thiét yéu ciia methionine da duoc thém vao dé can bang nhu cau cua cé tra. Dau ca
bién dugc sir dung dé cung cip céc acid béo thiét yéu va can bang ning luong khau phan an.
Bén nghiém thuc thirc an vai 4 1an lap lai cho méi nghiém thire duoc thiét 1ap nhu sau:

- i chng: hoan toan khdng b sung canola

- 10% canola: 10% canola thay thé banh dau dau nanh

- 20% canola: 20% canola thay thé banh dau dau nanh
- 30% canola: 30% canola thay thé banh dau dau nanh

Bang 1. Thanh phan nguyén lidu va dinh dudng thirc an thi nghiém

Nguyén li¢u Khau phan thirc an
Doichung  10% canola  20% canola  30% canola
Canola 0,00 10,00 20,00 30,00
Cam gao 23,87 20,68 18,00 15,00
Bot c& 60% 7,00 7,00 7,00 7,00
Béanh dau dau nanh 47% 49,08 42,16 35,11 28,14
Dau ca 1,00 1,17 1,28 1,42
Khoai mi 15,00 15,00 14,67 14,55
Dicalci phosphate 1,63 1,60 1,57 1,53
DL-Methionine 0,17 0,14 0,12 0,11
Premix vitamin &khoang 0,25 0,25 0,25 0,25
CMC 2,00 2,00 2,00 2,00
Tdng cong 100,00 100,00 100,00 100,00
Thanh phan dinh dudng trong thic dn
Protein (%) 30,00 30,00 30,00 30,00
Lipid (%) 5,50 5,50 5,50 5,50
Tro (%) 7,40 7,65 7,59 7,52
Xo (%) 6,93 7,49 8,07 8,64
Phosphorus tong 1,14 1,16 1,18 1,19
Nang luong (kcal/kg) 4.116 4.046 3.974 3.903
Lysine (%) 1,98 1,96 1,93 1,91
Methionine (%) 0,65 0,65 0,65 0,65

Theo di thi nghigm Ca tra gidng da duoc thich nghi veéi cac diéu kién moi truong trong 2
tuan. Hang ngay cé dugc cho an théa man voi thirc an vién cong nghi¢p (02 lan/ngay). Ca
dwoc tha trong 16 giai (2 x 1 x 1m) trong mot ao d4t (500 m?). Mdi giai chtra 80 con.

Tong trong lugng ca trong giai duoc can mdi 30 ngay dé diéu chinh lwong thic an hop Ii.
Cudi cua thi nghiém (90 ngay ddi vai cac thir nghiém dau tién), chi tiéu vé tang trong, thic an
ca tiéu thu cia mdi giai duoc do dé xac dinh anh huong cua ba cai trén tang truong, hiéu qua
sir dung thirc an va ty Ié song cua ca. Chat lugng nudce trong moi (giai (nhiét do, pH, tong
ammonia va oxy hoa tan dugc theo di mdi tuan vao budi sang va budi chiéu.

Giai dogn 2: Pdnh gid mirc dp anh huong ciia ba cdi trong thire dn lén toc dp ting truong
va higu qua s dung thirc dn cia ca tra

Pé danh gid hi¢u qua sir dung ba cai trén mau séc fillet ¢4, ca thi nghiém duoc cho an tiép tuc
trong 90 ngay MOi giai chtra 40 con. Cudi thi nghiém, thu mau ca va tién hanh fillet dé xac
dinh mau sic co thit.
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Hinh 1. B tri thi nghiém & cac giai trong ao dat

Céc thong sé do lwong:

e Ti l¢ séng

e Tang trong hoac trong lugng trung binh cua ca

e FCR (Luong thuc an ti€u thy/tang trong).

e Luong thirc 4n 13y vao (g/con/ngay)

e Chi s6 gan (trong luong gan/téng trong lugng co thé).

e Chi s6 m& (trong lvgng m& bung/tong trong lwong co thé)
e Chi s6 mau sac ca fillet

Phuwong phap phan tich s6 ligu

Két qua thi nghiém duoc xtr Iy bang phan mém Excel. Bén canh d6 cac sb liu vé toc do ting
truong, hiéu qua st dung thirc an, ti 1& song, hé sd gan/thé trong, hé s6 mad/thé trong va thanh
phan sinh hod thirc an cua ca duoc phan tich boi phan mém SPSS 13.0. Su khac biét giita hai
nghiém thurc dwoc so sanh bai Duncan’s multiple range test & muc do 5%.

KET QUA VA THAO LUAN

Giai dogn 1
Thanh phan dinh dudng cua thirc an thi nghiém duoc trinh bay trong Bang 2.

Bang 2. Thanh phan dinh dudng cua thic in thi nghiém
Thanh phéan dinh duwong ~ Pdichitng  10% canola  20% canola  30% canola

Do am (%) 8,86 9,19 8,89 8,70
Protein (%) 29,61 29,32 30,25 30,67
Lipid (%) 4,34 4,36 441 4,14
Tro (%) 10,00 10,88 10,93 10,52
Xo (%) 3,52 4,38 5,69 6,09
Phosphorus tong (%) 1,12 1,33 1,19 1,12
Calcium (%) 1,25 1,83 1,67 1,44

Bang 2 cho thay ty ¢ protein va lipid trong bon khau phan khang khac biét giira cac nghiém
the va tuong tw voi cac muc thiet k& ban dau. Thanh phan chat xo ¢6 xu huéng ting ¢
nghiém thic bo sung 30% bai cai.
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Bang 3.Trong luong trung binh cua cé tra vdi 4 khau phan in trong 90 ngay thir nghiém

Nghiém thirc Pdi chirng 10% canola 20% canola 30% canola
Bat dau TN 12,4240,04*  12,40+0,03 12,41+0,04° 12,42+0,06°
Ngay thir 30 47,62+3,60° 41,8444 47° 45,90+3,61° 44,16+2,70°
Ngay thir 60 87,1045,27° 75,81+8,04° 80,72+3,68° 81,44+8,28°

Ngay tht 90 117,29+8,41*  107,02+15,17*  111,54+13,23° 114,09+14,36°

S6 li¢u trong bang la gia tri trung binh + SD. Gia tri trong cung mgt hang co cac ky tw chi
cai giong nhau thi khéng cd su khac biét c6 y nghia ve mat thong ké (P > 0,05).

Téc d6 tang truong cia ca cho an 4 khau phan thi nghiém cho thay ca dat téc do tang truong
cao nhét tir ngay dau tién cho dén ngay 30; sau d6 no giam dén ngay thir 90, Trong lugng
trung binh cua ca dwoc ghi nhan tai ngay thir 30, 60 va 90 cho mdi nghiém thic cho thay
trong lugng trung binh c6 giam nhe & nghiém thitc 10% canola nhung khong c¢6 khac biét
dang ké giira cac nghiém thuc (P>0,05).

Bang 4.THc do tang trudng chuyén biét va ty I¢ sbng cia ca ¢ cac nghiém thuc thi nghiém

Nghiém thirc Poi chirng 10% canola 20% canola  30% canola
Trong lwgng ban dau (Q) 12,42+0,04° 12,40+0,03* 12,41+0,04° 12,42+0,06°
Trong luong cudi (g) 117,29+¢8,41°  107,02+15,17°  111,54+13,23"  114,09+14,36
SGR (%.ngay™) 2,67+0,09° 2,56+0,17° 2,61+0,15° 2,63+0,16°
Ty 18 s6ng (%) 99,38+1,25%  95,00+2,28° 95,31+2,59° 95,31+1,86°

S6 li¢u trong bang la gia tri trung binh + SD. Gia tri trong cung mgt hang co cac ky tw chi
cai giong nhau thi khéng cd su khac biét c6 y nghia ve mat thong ké (P > 0,05).

Két qua cho thdy toc do tang truong chuyén biét va ty I¢ Séng cta ca cho an 4 khau phan an
khong khac biét dang ké gitra cac nghlem thirc (P>0,05). Biéu nay cho thiy nghiém thuc chua
30% bai cai va b6 sung dau ca khdng co bat ky su khac biét vé kha ning ting truong so Voi
khau phan thirc an chira banh dau dau nanh.

Béang 5. Hiéu qua st dung thirc an ¢ cdc nghiém thirc

Nghiém thirc Poi chirng  10% canola  20% canola  30% canola
Thirc an 1y vao (g/ca/ngay) 1,48+0,10°  1,17+0,58%  1,44+0,12%  1,45%0,22°
FCR 1,24+0,22%  1,21+0,06%°  1,23+0,12%  1,36+0,20°

Hepato-somatic index (HSI, %) 1,89+0,19%  1,88+0,11%  1,91+0,11%  1,91+0,01°
Adipo-somatic index (ASI, %)  2,36+0,19°  221+0,38%  2,26+0,20°  2,24+0,13°

S6 li¢u trong bang la gia tri trung binh + SD. Gia tri trong clng mgt hang c6 cac ky tw cha
cai giong nhau thi khéng cd su khac biét c6 y nghia ve mat thong ké (P > 0,05).

Luong an cua ca thi nghiém thay d6i tir 1,17-1,48g/con/ngay trong vong 90 ngay thir nghiém.
Khéng co su khac biét giita cac nghiém thirc & luong thirc an 14y vao. Hé sb chuyen doi thuc
an (FCR), chi s6 m& va gan khong khac nhau dang ké gitra cac nghiém thirc. Bidu nay co
nghia la viéc bo sung 30% canola trong thuc an ca tra khong cd bat ky anh huong nao dén
hiéu qua sir dung thirc an va hai thong s6 lién quan dén gan va ma bung (HSI va ASI).

O giai doan déu tién, mau ca d4 duoc thu va phan tich cac chi tiéu bach cau, hong cau, Hb,
HT va thyroxine. C4c té bao bach ciu da giam déng ké trong ca cho 4n ché do 4n ba cai so voi
d6i chirng. Tét ca cac thong s lién quan dén hong cau, Hb va HT ¢ xu hudng giam trong
khau phan chira nguyén liéu b cai, dac biét 1a 30% canola din dén khac nhau déng ké so Voi
d6i chang. C6 vé nhu sy bd sung bé cai voi ham lwong cao (30%) c6 anh huong dén hoat
dong cua h()ng cau trong co thé ca. Tuy nhién, cé tra 12 loai ca c6 kha ning tho bang khi troi
nén gilp ca chiu dung duge ham lugng 6xy thap trong nuoc. Két qua 13, ngay ca & muac do
thap cua hong cau, Hb va HT trong méu ca nhung tdc do tang truong va hiéu qua s dung
thirc an khong c6 bét ky su khac biét nao gitra cac nghiém thuc.
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Bang 6. Thong sé méu va hormone tuyén giép cua ca ¢ cac nghiém thic khac nhau

Chi tiéu Poi chirng 10% canola 20% canola 30% canola
Bach ciu (WBC) 173,47+35,06° 148,48+28,45° 163,02+11,76°  105,96+20,40"
Hdng ciu (RBC) 2,56+0,25% 2,67+0,22° 2,48+040% 2,13+0,22"
Hemoglobin (Hb) 10,58+1,10° 10,75+0,61° 10,20+1,60% 8,33+1,36"
Hematocrit (Hct) 38,13+2,36°  39,63+3,29° 36,1045,47° 29,18+3,11°
Tri-iodothyronine (T3)  1,02+0,35° 0,97+0,18° 0,93+0,19° 0,86+0,33°
Total thyroxine (T4) 1,760,16° 1,72+0,33° 1,99+0,13° 1,82+0,48°

S6 liéu trong bang la gia trj trung binh = SD. Gi4 tri trong cling mét hang c6 cac ky tu chiz
cai giong nhau thi khdng c6 su khac biét c6 y nghia vé mat thong ké (P > 0,05).

T3 va T4 dugc do dé danh gia chirc ning tuyén gidp dudi thach thire cia glucosinolate (Bang
6). Nong do trong méau cia T3 va T4 1a khong khac nhau dang ké giita cac nghiém thuc, ké ca
nghiém thuc chira 30% canola ciing khéng anh huong dén hoat dong goitrogenic, do d6 ca thé
duy tri tong hop binh thuong cua cac kich thich t6 tuyén giap tri-iodothyronine (T3) va
thyroxin (T4).

Nghién ctru nay dat dugc nhiing két qua phi hop vai nghién ciru bo sung 36% bé cai vao thic
an ma khong anh hudng dén sy ting trudng (Webster va ctv., 1997). Nguoc lai, két qua
nghlen cau V& viéc sur dung bot ba cai An D6 trén ca tra caa Van Hitu Nhat (2009) cho thiy
cé& chi 6 thé chiu dugc ty 1é bo sung 10% ba cai dang. RO rang la nguyén li¢u ba cai (canola)
an toan cho cé tra khi thay thé 30% bot dau nanh trong khau phan an.

Giai doan 2

Ca thi nghiém giai doan dau tién duoc tiép tuc nudi 90 ngay. Két qua kha nang tang truéng va
ty 1€ Song duogc thé hién ¢ Bang 7. Trong luong trung binh ban dau, trong lwong trung binh
cudi ciing va téc do tang truong dic biét (SGR) cua ca cho an bdn nghiém thic thire an trong
giai doan hai khong khéc biét dang ké (P> 0,05) giita cac nghiém thic. Ty 1¢ sdng caa bdn
nghiém thie ciing khong khéc biét vé mat thong ké.

Bang 7. Toc do tang truong chuyén biét (SGR) va ty I¢ song caa ca & 4 khau phan thic an &
thi nghiém 2

Nghiém thirc Poi ching 10% canola  20% canola 30% canola
Trong luong ban dau (g) 125,95+0,27°  125,96+0,71*  12591+1,10°  125,94+0,45°
Trong lugng cubi (g) 404,52+39,69% 390,94+42,45% 391,43+15,92% 418,24+27,81°
SGR (%.ngay ") 1,29+0,11° 1,25+0,13%*  1,26+0,059° 1,330,08°
Ty I8 song (%) 08,75+1,44%  97,50+2,04%  98,75+1,44° 98,75+1,44°

S6 li¢u trong bang la gia tri trung binh + SD. Gia tri trong clng mot hang c6 cac ky tw chi
cai giong nhau thi khéng cd su khac biét c6 y nghia ve mat thong ké (P > 0,05).

Qua két qua nghién ctru ¢ 2 giai doan 1 va 2 c6 thé két luan rang viéc bo sung 30% ba cai
trong khau phan thiac an khong anh huong dén su tang trudng va ty 1€ song cua ci tra thi
nghiém.

Cé thi nghiém nudi ¢ giai doan 2 cho thay ty 1¢ 30% ba cai trong khiu phan n cua cé tra
khéng anh hudéng dén luong an, FCR, hé s6 gan, m&, T3 va T4. Cu thé nhu luong thirc dn
trung binh 4,7-5,2g/con/ngay trong thoi gian 90 ngay va FCR thay d6i 1,65-1,84. Két qua trén
hoan toan khdng co su khac biét gitra cac nghiém thiace (P>0,05). Tuong ty, HSI va ASI cua cé
cho 4n bén loai thirc n trong thi nghiém nay khong khac bi¢t dang ké glua cac nghlem thuc,
pht hop vei cac két qua trong cac thi nghiém dau tién cho giai doan c& gidng. Diéu nay cho
thay ty 1¢ ba cai canola trong thirc dn (30%) khong anh huong dén HSI va ASI trong khi viéc
bo sung 20% hat cai dau (rapeseed meal) ¢4 lam chi sé HSI tang 1én déng ké va giam chi s6
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ASI (Van Hiru Nhat, 2010). Ngoai ra, ham luong T3 va T4 c6 xu hudng giam tir nghiém thic
doi chung dén nghiém thic bo sung 30% canola nhung khong co khac biét dang ké gitra cac
nghiém thirc.

Béang 8. Hi¢u qua st dung thire an, HIS, ASI va ham lugng thyroxin ctia ca tra ¢ cac nghiém
thure trong giai doan hai

Nghiém thirc Poi chieng  10% canola  20% canola  30% canola
Thirc an 1dy vao
(g/cé/ngay) 4,87+0,32®  4,65+#051%  4,75#0,15°%°  5,18+0,18°
FCR 1,60+0,14%  1,61+0,10*®  1,62+055%  1,61+0,11°
HSI (%) 1,69+0,16%  1,84+0,12%  1,67+0,10%°  1,65+0,12°
ASI (%) 2,86+0,56%  2,56+0,02%  2,55+0,12%  2,58+0,58°
T3 1,88+0,67°  1,86x0,32%  1,76+0,43*  1,53+0,45°
T4 1,3620,58°  1,16+0,17%  1,10+0,18*  1,10+0,08°

S6 li¢u trong bang la gia tri trung binh + SD. Gia tri trong cung mgt hang co cac ky tw chi
cai giong nhau thi khéng cé su khac biét c6 y nghia ve mat thong ké (P > 0,05).

Mau sic co thit c4

Vao cuoi thi nghiém giai doan hai, mau sic phi 1& dugc do & co lung tir 5 con/giai voi 4 lan
lap lai dugc thyc hién bang mdy do sac d (Minolta, Nhat Ban). Cac thong s6 mau la L*gia tri
cho d6 sang khac nhau, tir 0 cho den va 100 cho mau trang, a*gia tri cho mau do/xanh la cay,
va b*gi tri cho vang/xanh, mau trang chuan vai gia tri phan xa cua L *=95,91, a =+0,09=va b
=+2,02 dugc s dung lam gia tri tham khao.

Bang 9. Gia tri L*, a* va b* cua cd phi |é tir co lung ¢ 4 nghiém thac

Nghiém thirc Poi chieng  10% canola  20% canola  30% canola
L* (brightness) 60,67+1,15° 61,27+580% 58,00+2,70%  60,76+3,72°
a*(redness) 7,99+1,15%  8,48+0,61%  8,28+1,03*  8,51+0,56°
b* (yellowness) 3,50+0,22%  432+1,47%  4,73+256%  5,87+1,64°

Do sang cua phi Ié duoc tinh véi gi tri L* 1a khdng khac nhau dang ké giita céc nghiém thurc,
gia tri a* cua phi I8 khdng khac biét dang ké gitra c&c nghiém thuc, trong khi do céc gié tri b*
dai dién cho do vang c6 xu hudng tang tir nghiém thirc do6i chung toi nghiém thic bo sung
30% canola nhung khong cé khac biét dang ké gitra cac nghiém thirc. Két qua cua do sang va
do cua phi 1é ca cua bon nghiém thuc chi ra rang viéc bo sung 30% canola trong thire &n ca tra
khong ¢ anh huong xau dén mau sac phi Ié.

KET LUAN

C6 thé bo sung ba cai canola véi ty 18 30% vao khau phan thirc dn cua c& tra ma khéng anh
hudng xau den cac chi tiéu tang trudng va mau sac phi 18. Vi vay co the su dung nguon
nguyeén liéu nay dé thay thé nguon protein thyc vat tot nhu bd dau nanh trong thire an ca tra.
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