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ABTRACT

Experiment were conducted to determine the dietary methionine requirement for
striped catfish (Pangasianodon hypophthalmus) with initial weight 3,32 g/fish. Diets
experiments contained approximately isonitrogenous (38%) and isolipidic (7%). L-D
methionine was added to the basal diet with six treatments which containing from 4.5 to 14.5
g methionine/kg diet (11.9 to 38.2 g methionine/kg protein) with about 2 g/kg diet
increments.. Results indicated that maximum weight gain, special growth rate, protein
efficiency ratio occurated 32.9 g methionine/kg protein and there were obtained significantly
differences at dietary methionie levels from 11.9 to 22.4 g methionine/kg protein among the
treatments. The protein content of fish were significantly affected by dietary methionine
levels. Feed conversion rate FCR were significantly (p<0.05) improved by increasing dietary
methionine concentration to approximately 27.7 g methionine/ kg protein. Broken line
analysis on the basis of special growth rate showed that the dietary lysine requirement of
striped catfish was 10.1 g/kg dry diet (26.7 g/kg protein).
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TOM TAT

Nghién ctru nhim x4c dinh nhu cau methionine cua c4 Tra (Pangasianodon
hypophthalmus) giai doan gidng (3,32 g/con). Thi nghiém dugc tién hanh véi 6 nghiém thirc
thitc an c¢6 cling muc protein (38%) va muc lipid (7%). Ham luong methionine tir 4,5 g dén
14,5 g methionine/kg thic an (11,9 dén 38,2 g/kg protein) v4i bude nhay 1a 2 g/kg thic
an.Két qua thi ngiém cho thay toc d6 tang truong dic biét va hiéu qua sir dung protein dat cao
nhat tai ham luong methionine 1a 32,9 g/kg protein va sai khac c6 y nghia véi mirc methionine
tir 11,9 g dén 22,4 g/kg protein (p<0.05). Ham luong protein cua ca chiu anh hudng cé y
nghia boi mirc methionine trong thirc an. Khi mirc methionine ting dén 27,7 g/kg protein thi
FCR duogc cai thién c6 y nghia Két quéa phan tich dudng cong giy khic (Broken line) dua
trén sy tuong quan gitra toc do tang trudng dac biét voi ham luong methionine trong thire an
cho thdy ham lugng methionine t6i wu cho cé tra gidng 1a 10,1 g/kg thic an (twong ing 26,7
g/kg protein).

GIOI THIEU
Chi phi thirc an trong nuéi ca tra (Pangasianodon hypophthalamus) cong nghiép

chiém ti 18 tir 72,6% (st dung thirc an tu ché) dén 78,4% (sir dung thirc an cong nghiép) tong
chi phi nuéi. Vi vay, viéc nghién ctru dé nang cao chat luong va giam gia thanh thirc in luon

! Khoa Thity San, Pai hoc Can Tho
2 S Nong Nghiép va PTNN Soc Tring

302



duoc CaC nha san xuét thitc an quan tdm. Tronng ché bién thirc 4n thity san, bot ca duge xem
la ngudn protein t6t nhat. Tuy nhién, san luong bot ca ngay cang khan hiém, gi4 thanh ngay
cang tang nén gia thanh thirc n cling tang cao, lam anh huong dén hiéu qua kinh té clia nguoi
nudi. Hién nay c6 nhiéu nghién ciu vé viée thay thé bot ca bang cac ngudn protein thyc vat ré
tién so v&i bot ca. Tuy nhién protein thuc vat thuong thiéu hai acid amin thiét yéu 1a
methionin, lysine (L& Thanh Hung, 2008). Trén thé gi¢i khi nghién ciru nhu cau acid amin
thiét yéu cho dong vat thiry san thi 2 acid amin nay thuong duoc tép trung nghién ciru nhiéu.
Nhu ciu methionine cho ca hoi 1a 22 g methionine/kg protein (Kim va Kayes, 1992), va ca ro
phi 12 26,8 g methionine/kg protein (Santiago va Lovell, 1988). Bbi v&i nhom ca da tron, c4
nheo My (Chanel catfish) nhu cdu methionine 1a 23 g/kg protein (Wilson, 1989).

D6i v6i nhom cé da tron Pangasiidae, nhu cau dinh dudng cia cé tra ciing 4 duoc cac
nha khoa hoc tap trung nghién ciru. Nhu cau protein cua c tra gidng c& 2 g 1a 38% (Tran Thi
Thanh Hién va ctv, 2003), ca ¢& 10 g 1a 32% (L& Thanh Hung, 2000). Kha ning sir dung
carbohydrate ciia ca tra 1a 45% (Tran Thi Thanh Hién va ctv, 2003). Bi véi nhu cau acid
amin cua ca tra, lysine dugc nghién curu dau tién, nhu cau lysine dugc xac dinh cho ca tra
gidng (2gam) la 53 ,5g/kg protein (Tran Thi Thanh Hién, 2009). Nghién ctru nay nham tiép tuc
nghién cuu vé nhu ciu methionine cua ca tra. Két qua nghién ciu cip cac dan liéu khoa hoc
dé hoan chinh cac nghién ciru nhu ciu dinh dudng ca tra, xay dung tiéu chuan thirc dn va gop
phan vao viéc xay dung hoan thién cong thirc thirc an cho ca tra.

PHUONG PHAP NGHIEN CUU

Thi nghiém duoc tién hanh véi 6 nghiém thuc thirc dn co6 clng muc protein 38%
(isonitrogenous) va lipis (7%) (isolipidic). Thirc dn co so (khong bd sung Methionine) ¢ san
ham lugng methioinine 4,5 g/kg thirc &n tuong tmg véi 11,9 g/kg protein (c6 san trong bot ca,
gluten). Methionine dugc bd sung vao thirc an thi nghiém tir 0 dén 10 g/kg thirc an (tuong Gmg
v6i ham luong methionine cta cac nghiém thic tir 4,5 g/kg dén 14,5 g/kg thic an, tmg véi
11,9 g dén 38,2 g/kg protein)

Bang 1. Thanh phan nguyén liéu va ham luong dinh dudng cia cic nghiém thirc thirc an

Thanh phﬁn nguyén ligu* Nghiém thirc thirc an

(9/kg thirc an) 1 2 3 4 5 6
Bot ca 200 200 200 200 200 200
Gluten 150 150 150 150 150 150
Destrin 300 300 300 300 300 300
Gelatin 10 10 10 10 10 10

Hon hop acid amin thiét yéu 67,8 67,8 67,8 67,8 67,8 67,8
Hon hop acid amin khong

thiét yéu 64,2 62,2 60,2 582 56,2 54,2
L-D Methionine 0 2 4 6 8 10
Carboxylmethyl cellulose 103 103 103 103 103 103
Dau myc** 50 50 50 50 50 50
Premix vitamin** 20 20 20 20 20 20
Premix khoang** 20 20 20 20 20 20
Vitamin C** 10 10 10 10 10 10
Cholin** 5 5 5 5 5 5

Thanh phin héa hoc (%)
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Thanh phin nguyén ligu* Nghiém thire thirc an

(9/kg thirc an) 1 2 3 4 5 6
Protein tho 37,3 37,8 38 37,5 38 38,1
Lipid tho 6,8 7,6 7,5 6,8 7,5 7,2
Tro 8,2 7,3 7,4 8,5 8,6 8,1
Xo tho 1,20 1,13 1,09 1,19 1,03 1,20
NFE 46,5 46,2 53,4 46,0 44,9 45,4
Nang lugng ( kJ/g) 20,9 214 214 21,0 21,6 214
Ham lugng methionine

Methionine g/kg thuc in 4,5 6,5 8,5 10,5 12,5 14,5
Methionine g/kg protein 11,9 17,2 22,5 27,7 32,9 38,2

* Ham lwong Cystine c0 san 1a 2,15g/kg thizc dn (5,6g/kg protein) ‘
**Dau myc, premix Vitamin, prexmix khodng, vitamin C va cholin: Céng ty Vemendim Can
Tho

Ham luong cac acid amin thiét yéu va khdng thiét yéu cua cac nghiém thuc 1a giéng
nhau duogc dya trén ham lugng acid amin tuong g trong co thit ca tra va duoc can dbi bang
hdn hop acid amin tong hop, ngoai trir ham lugng lysine dugc bo sung theo két qua nghién
ctru nhu cau lysine cta cé tra (Tran Thi Thanh Hién, 2009).

Thi nghiém duoc thyc hién trén hé théng bé composite v6i thé tich 20 lit/bé, nudc
chay tran voi tbe do dong chay 1a 2 lit/phit, suc khi lién tyc. Ca c6 khéi lugng trung binh ban
dau 1a 3,32 g/con, mat do b tri 20 con/bé. Thi nghiém dugc bb tri hoan toan ngau nhién, mdi
nghiém thtrc thirc an duge bd tri 13p lai 3 1an . Thoi gian thi nghiém 13 8 tuan. Trong sudt thoi
gian thi nghiém nhiét d6 méi truong dao dong trong khoang 26,5 dén 290C, pH tir 8 -8,5, Oxy
hoa tan tor 6 — 6,5 mg/lit.

Trong thoi gian thi nghiém céa duoc cho 4n thirc dn t6i da dé thoa mén nhu cau cia ca,
mdi ngay cho 4n 3 lan, chit lugng nude trong bé thuong xuyén dugc kiém tra va duy tri &
diéu kién t6t cho su phét trién cua ca. Sau khi két thuc thi nghiém, ti 18 séng, khéi luong ca
duoc xac dinh bang cach dém va can toan bo sb ca & mdi bé. Mau ca mdi bé duoc trit lanh &
nhiét d am 20°C dé phan tich cac thanh phan hoa hoc cuia co thé ca theo phwong phap cua
AOAC (2000).

C4c gié tri trung binh vé sinh truéng va hiéu qua sir dung thirc n va do léch chuan
dugc tinh trén chwong trinh Excell, va phan tich thdng ké bang phuong phap ANOVA theo
sau la phép thor DUNCAN ¢ mirc y nghia 0,05, st dung chwong trinh SPSS 13.0. Nhu cau
methionine cua ca dugc xac dinh theo phuong phap duong gy khic — broken line (Robbin va
ctv, 1979).

KET QUA THAO LUAN
Sinh truéng va ti 1¢ song

Két qua cho thay, ti 1¢ séng cua ca tra khong anh hudng bdi cac mirc methionine trong
thirc dn. Tuy nhién, ti 1& séng thip nhat (76,7%) khi cé& an thirc an c6 ham lugng methionine
thap nhat (11,9 g/kg protein). Ti 1¢ sdng ca cé tra trong cac nghiém thirc thuc an dao dong tur

76,7% dén 96,7%. Két qua nghién ciru ndy phi hop voi bao cao cia Fagbenro (1998) trén c
tré (Clarias gariepinus); Coloso va ctv (1999) trén ca chém (Lates calcarifer) ti I¢ chét cua ca
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khong c6 lién quan dén ham lugng methionine trong thirc n cia c4. Tuy nhién, & c4 chep 4n
do (L. rohlta) an thirc dn ¢6 ham luong methioine thip nhat 8 g/kg protein co ti 1¢ song thap
hon coy ngh1a s0 véi ¢4 an thirc an & muc methionine nhu cau ting truong 28,8 g/kg protein
(Murthy va Varghese, 1998).

Bang 2. Ti 1¢ song va toc do tang trudng cua ca tra vdi cac mic methionine khac nhau

Methionine  Tilé sdn . DWG

g/kg protein % ©owi ) Wi(9) WG (9) (9/ngay)
11,9 76,7+12,6°  3,34+0,01  9,90+0,35° 6,59+0,35%  0,13+0,08°
17,2 96,7+2,90°  3,33+0,01  11,4+059%  8,04+0,58°  0,15+0,09°
22,4 80,0+13,2*  3,33+0,01  13,3+0,50° 9,97+0,49°  0,19+0,07°
27,7 86,7+12,6°  3,32+0,01 14,6+0,09® 11,3+0,09° 0,22+0,01%
32,9 90,0+10,0°  3,32+0,01 155+0,65° 12,2+0,66°  0,23+0,08°
38,2 78,3+12,6°  3,32+0,01 14,8+0,84™ 115+0,85° 0,22+0,11%

Wi(khoi lweong dau), Wf (khoi heong cuoi), WG(ting trong)=Wf-Wi, DWG(toc dé tang trirong
ngay)=Wf-Wi/T

Gida trj thé hién 14 s6 trung binh va dé léch chudn

CAc gid trj trén cing Mot ot 6 cdc chir cdi giong nhau (a,b,c) thi khac biét khong c6 y nghia
théng ké (p>0,05).

Téc do tang truong cua ca gia ting khi ham lugng methionine trong thiic n ting tir
11,9 dén 32,9 g/kg protein. Tuy nhién, khi ham lwong methionine trong thirc n ting 38,2 g/kg
protein thi ting trudng cia ca co dau hiéu giam nhe. Tang trudng (WG) va toc do ting truong
tuyét d6i (DWG) ciia ca cao nhat 12 12,2 va 0,23 g/ngay khi ca an thirc an tai ham luong
methionine 1a 32,9 g/kg protein, cao hon ¢ y nghia véi mirc methionine thip hon (tir 11,9
dén 22,4 g/kg protein) (p<0,05), va & ham lugng methionine cao hon (38,2 g/kg protein), sinh
truéng WG vd DWG cua ¢4 ¢6 khuynh huéng giam nhe nhung khong dang ké (p>0,05).

Hau hét két qua nghién ctru cho thiy, téc do ting trudng cia cac loai ca thuong bi anh
huong boi murc methionine trong thirc an, tdng truong cua ca gia tdng khi ham lugng
methionine trong thuc an ting, va giam di khi ham lugng methionine trong thirc an cao hon
nhu cau (Yan va ctv, 2007). Nghién ciru trén ca nheo M¥ v&i ngudn methionine tir protein dau
nanh cho thiy su ting truéng ciia ca tang khi ham luong methionine trong thirc an cho ca ting
va sau d6 toc do tang truong s& giam dan khi mirc methionine ting dan (Cai va Burtle, 1996).
Harding (1977) ciing béo cao téc do ting truong cua ca nheo My ting cing véi mirc
methionine trong thirc 4n tang tir 2,5 g/kg dén 8,1 g/kg thirc an.

Téc do tang truong dic biét (SGR) cua ca tra chiu anh huong boi ham luong
methionine trong thirc an. SGR cua cé tra ting dan tir 2,08 dén 2,95 %/ngay khi ca an thirc an
c¢6 ham luong methionine ting tir 11,9 g dén 32,9 g/kg protein, sau d6 SGR cta ca giam nhe
nhung khong dang ke khi ham luorng methionine tdng |€n 38,2 g/kg protein. Két qua phan tich
(broken-line) vé mdi twong quan giira téc d6 ting trudng dic biét va ham luong methionine
trong thire an 12 y = 0,1439x + 1,4297 hoac y= 0,0547x + 1,4297, va y = 2,89 (hinh 1 va 2)
thé hién sy twong quan chat ch& giita SGR va ham lwong methionine trong thirc dn (R? =
0,99). Toc do tang truong dac biét dugce udc tinh tai diém c6 ham luong methionine tdi wu la
x=10,1 g/kg thuc an, tuong tng vdi 26,7 g/kg protein.

Két qua cua phuong trinh trén cho thiy nhu cau methionine tdi uu trong thirc dn cho

cé tra giéng 14 10,1 g/kg thirc an (twong ung 26,7 g/kg protein) véi ham lugng protein trong
thire an 1a 38%. Nhu cau mirc methionine trong thirc an cua ca tra trong tuong dwong véi nhu
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cau methionine ctia mot sb loai ca nhu c4 hdi (rainbow trout) 1a 27 g/kg protein (Ogino va ctv
1980); ca song (E. coioides) la 27,3 g/kg protein (Luo, 2005). Tuy nhién nhu cau methionine
trong thirc an cho ci tra cao hon mot s loai ca dd dwoc bao cdo nhu ca nheo My (l.
punctatus) la 23,4 g/kg protein (Harding 1977); c4 hoi cham hong (Salvelinusaplinus) 1a 17,6
g/kg protein (Simmons, 1999) va thap hon so véi ca tré phi (C. gariepinus) la 32 g/kg protein
(Fagbenro, 1998).
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Hinh 2. Sy twong quan gitra ham lugng methionine (g/kg protein) va
tdc do tang truong dic biét (SGR) ciia ca tra gidng.

Hi¢u qua sir dung thirc in

Hé s6 thic an (FCR) va hiéu qua sir dung protein (PER) cia ca chiu anh huong ham
lugng methionine trong thirc an. Khi cé an thirc an ¢6 ham luwgng methionine trong thitc an
tang tir 11,9 g dén 27,7 g/kg protein thi hé sb thic an FCR cua ca giam tir 1,9 dén 1,26 va sau
d6 gia tri FCR gan nhu khong d6i khi ham lwong methionine trong thiic 4n ting cao hon tir
32,9 dén 38,2 g/kg protein. C4 an thirc an c6 ham lwong methionine trong thirc dn thap nhat
(11,9 g/kg protein) FCR cuia ca cao nhét (1,9), su sai khéc ndy c6 y nghia v6i ham lugng
methionine cao hon (17,2 g dén 38,2 g/kg protein) (p<0,05). Nhu vy, methionine trong thirc
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an cho ca tra ting thi FCR cua ca giam va khi methionine vuot qua nhu cau cua ca thi FCR
khong thay doi. Yan va ctv (2007) nghién ctu trén ca Rockfish (S. schlegeli) cho biét FCR
giam khi ca an thitc ¢6 ham lugng methionine trong thirc an tang vd ¢ ham lugng methionine
trong thirc an ting cao hon nhu cau ting truong thi FCR cua cé ting c6 y nghia (p<0,05).

Bang 3. Hé s6 thirc an FCR va hiéu qua sir dung protein PER ctia ¢4 tra sau 8 tuan an thirc an
v6i ham lugng methionine khac nhau.

Methionin g/kg protein FCR PER
11,9 1,90+0,05° 1,40+0,09°
17,2 1,53+0,17° 1,74+0,15°
22,4 1,39+0,01% 1,89+0,01%
27,7 1,26+0,03% 2,09+0,02%
32,9 1,33+0,01% 1,99+0,01%
38,2 1,22+0,06 2,15+0,04¢

Gia trj thé hién Ia s6 trung binh va dé léch chudn
Cac gia tri trén cung mgt cét co cac chir cdi giong nhau (a,b,c) thi khac biét khong cé y nghia
théng ké (p>0,05).

Khi c4 tra an thirc n c6 mirc methionine trong thirc n ting (tir 11,9 g dén 38,2 g/kg
protein) thi hiéu qua protein PER ciing ting theo (1,4 dén 2,15). Ca 4n thic an tai ham lugng
methionine trong thirc an thap nhét (11,9 g/kg protein) thi hi¢u qua protein PER cua ca (1,4)
thap nhat va sai khac y nghia véi ham lugng methionine trong thirc in cao hon tir 17,16 g dén
38,2 g/kg protein (p<0,05). PER cua ca dat cao nhat (2,15) khi ca an thic an c6 ham luong
methionine cao nhat (38,2 g/kg protein). Két qua nghién ctru nay cho thay hi¢u qua protein
PER cua ca tra phu hop v&i su bao cao cua Murthy va Varghese (1998) d6i v6i ca chép An
Do (L. rohita), va ca chém (L. calcarifer), hiéu qua thirc an PER cao nhat khi c4 an thic dn co
mtc methione cao nhat (Coloso va ctv, 1999)

Thanh phéin héa hoc ciia co' thé ca tra

Bang 4. Thanh phan héa hoc ctia co thé ¢4 tra sau 8 tuan an thirc in v6i mic methionine khac
nhau (tinh theo % khéi lwgng tuoi).

Methionine
o/kg Do 4m Protein Lipid Tro
protein
11,9 74,4+1,65° 12,1+0,22% 7,38+0,35° 2,77+0,38
17,2 75,7+0,84° 12,4+0,41% 7,10+0,20° 2,68+0,23%
22,4 75,7+0,90° 13,1+0,45" 6,48+0,39 2 2,83+0,70
27,7 76,6+2,36° 13,0+0,45" 7,00+0,09%° 2,6310,20°
32,9 75,4+0,04° 12,6+0,06% 6,96+0,02% 2,73+0,07°
38,2 76,140,428 12,5+0,30% 6,95+0,53% 2,51+0,15°

Gid trj thé hién Ia s6 trung binh + dg Iéch chudn
Cac gia tri theo sau cung mau chir cdi (a,b,c) thi khac biét khong cé y nghia (p>0,05)

Thanh phan hoa hoc ciia ¢4 chiu anh huong bi ham lwong methionine trong thirc an,
dédc biét 1a protein va lipid. Khi ca an thirc an c6 ham lugng methionine tang tur 11,9 dén 22,4
g/kg protein thi protein caa co thé cé ciing tang tir 12,1 - 13,1%. Tuy nhién & mirc methionine
trong thirc an cao hon, protein co thé c6 khuynh hudng giam nhe. Theo Yan va ctv (2007)
nghién ciru vé nhu cu methionine trong thiic an ciia c4 rockfish (S. schlegeli), protein co thé
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c4 ting v6i ham lwong methionine trong thic in ting dén 15,8 g/kg protein va sau d6 ham
lugng methionine tang cao hon thi protein co thé giam c6 y nghia.

Nguoc lai véi két qua protein ciia co thé, lipid ctia co thé c4 tra giam nhe khi muc
methionine trong thirc an ting tir 11,9 dén 22,4 - g/kg protein (p<0,05) va sau d6 khi ham
luong methinone ting cao hon thi lipid co thé van khong doi. Két qua trong nghién ciu vé
thanh phan co thé ciia ca tra phil hop véi Luo va ctv 2005, trén c& ma gidng (E. coioides); va
Toni Ruchimat (1997) trén ca dudi vang (S. quinqueradiata), cac tAc gia bao céo rang protein
va lipid co thé co sy sai khac c6 ¥ nghia so v6i mirc methionine trong thirc an.

KET LUAN VA PE NGHI

Ham lugng methionine trong thirc an anh huong dén sy ting truong, hiéu qua st dung
thirc an, thanh phan héa hoc cua ca tra. Nhu cau methionine ¢ mirc t6i vu dap tng sy tang
truong cuia ca tra 14 26,7 g/kg protein (10,1 g/kg thuc an).

Can tiép tuc nghién ctu nhu cau methionine & cc ¢& cé tra 1on hon va nhu cau cac
acid amin thiét yeu khac.
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