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TOM TAT

Nhu cau cac axit amin thiét yéu cla ca tré lai gibng (Clarias macrocephalus x C. gariepinus) da duwoc wéc tinh
dwa vao protein ly twéng trén co s¢ xac dinh mic lysine t6i wu, thanh phan va ham lwvong cac axit amin trong mo
toan bd co thé ca tré lai g|ong Thi nghiém da dwoc tién hanh trong bé kinh the tich 130 L, m0| bé tha 30 ca gibng
(4,0 £ 0,7 g) nudi véi khdu phan ban tinh khiét cé nang lvong 18,3 MJ GE kg va 300 g CP kg therc an (CP- proteln
thd). Thi nghiém c6 6 nghiém thirc (bng voi 6 mike lysine (40, 45, 50, 55, 60 va 65 g kg CP) véi 3 1an I8p. Két qua
cho thay ting khéi lvong (WG) va téc do tang trwdng dac biét (SGR) ting theo mirc lysine tang trong khau phan
(P<0,05). Théng qua phuong trinh da thiec bac hai gitba WG vai lysine, nhu cau lysine dwoc xac dinh 13 58,2 g kg
CP. Nhu c3u cac axit amin thiét yeu con lai dwoc wée tinh dwya vao protein ly twéng.

Tt khéa: Axit amin thiét yéu, lysine, protein ly twdng, thanh phan axit amin thiét yéu cta co

Dietrary Essential Amino Acid Requirements of Fingerling Hybrid Catfish
(Clarias macrocephalus X C. gariepinus) as Estimated by the Ideal Protein Approach

ABSTRACT

The requirement of essential amino acids (EAA) in hybrid catfish fingerling (Clarias macrocephalus x C.
gariepinus) was estimated from the optimal dietary lysine requirement and the ideal EAA profile in catfish whole-body
amino acid. Groups of 30 fish (4.0 £ 0.7 g) were stocked in triplicate in 130 L glass tanks and were fed semi-purified
iso-nitrogenous diets (300 g crude protein (CP) kg'1 and 18.3 MJ gross energy (GE) kg'1) with increasing levels of
lysine (40, 45, 50, 55, 60 and 65 g kg'1 CP). The results showed that the live weight gain (WG) and specific grow rate
(SGR) increased (P<0.05) with increasing dietary lysine level. Subjecting the data of WG to the second-order
polynomial analysis, the requirement of dietary lysine was estimated and was found to be 58.2 g kg” of CP.
Therefore, the dietary requirements of EAA were estimated using whole-body amino acid profile.

Keywords: Essential amino acids, ideal protein, lysine, whole body amino acid profile.

vé nhu cau axit amin ctia ca tré lai c6 rat it cong
b6, ngoai trit cia Unprasert (1994) trich dan bdi
Wilson (2002) va Singh and Khan (2007).

1. DAT VAN DE

Ca tré lai (Clarias macrocephalus x C.

gariepinus) 13 mét loai ci nudi phé bién é Pong
Nam A béi vi chiing ¢6 kha ning chiu dung t6t
v6i diéu kién moi truong nudi, kha niang khang
bénh tét, sinh trudng nhanh, nuéi duge mat do
cao va chat lugng thit thom (Areerat, 1987; Ng
and Chen, 2002). Tuy nhién, nhiing nghién ctu

372

Lysine 1a mét axit amin thiét y&u dugc
quan tidm d#c biét vi ham ludng cao cua né
trong thit ctia nhiéu loai cA nhung axit amin
nay thuong thiéu trong phan 16n céac loai thic
dn (Wilson and Poe, 1985; NRC, 1993). Lysine
¢6 thé st dung nhu mot axit amin chuén dé xac
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dinh nhu ciu cac axit amin thiét y&u con lai
bing viéc st dung khai niém protein ly tudng
(Baker and Han, 1994).

Thuat ngii protein ly tudng (ideal protein)
chi ra rdng thanh phan axit amin cta co thé 1a
phan anh nhu ciu axit amin ctia dong vat (Cole,
1978). Thuat ngti nay da dudc chap nhan va su
dung trong nghién cttu dinh dudng ca caa Ogino
(1980). Cac két qua nghién ctu sau nay chi ra
ring nhu cdu axit amin thiét y&éu ctia cia hoi
Atlantic va Rainbow trout tuong quan chat véi
thanh phan axit amin thiét y&u cta toan bd co
thé (Wilson and Cowey, 1985) va thanh phan
axit amin thiét yéu dugc st dung dé uéc tinh
nhu cau axit amin cho nhiéu loai ca (Bicudo and
Cyrino, 2009).

Nghién cttu nay dugc tién hanh nhim xac
dinh nhu cau lysine va tit dé uéc tinh nhu cau
c4c axit amin thiét yéu con lai thong qua thanh
phéan axit amin thiét yéu ctia protein toan bo co
thé ca tré lai.

2. VAT LIEU VA PHUONG PHAP

2.1. B6 tri thi nghiém

Thi nghiém dugec tién hanh tu thang
12/2012 dén thang 4/2013 tai khoa Thuy san va
khoa Chéan nuéi - Thid y, Truong dai hoc Nong
Lam - Dai hoc Hué.

Thi nghiém dugc bo tri nghu nhién véi 6
nghiém thic tng véi 6 khau phan c6 cac miic
lysine khéc nhau (40, 45, 50, 55, 60 va 65 g kg™
CP) va 3 1an lap lai. Téng s6 16 don vi thi nghiém
va mdi don vi thi nghiém 1a 1 bé kinh c6 dung tich
130 L. Mdi bé kinh nudi 30 c& giéng c6 khoi lugng
ban dau 4,2 + 0,7g. Cac bé kinh dudc néi véi hé
thong cap va thoat nudc véi toc do 6 L/phuit.

Trong sudt thoi gian thi nghiém, nhiét do
nuéc ndm trong gidi han 22-26°C, ham lugng N-
NH, tir 0,1-0,3 mg L, pH 6,5-7, ham lugng oxy
hoa tan (DO) 5,5-6 mg L' va nitrite khéng vugt
qua 0,2 mg L', Ca nuoi trong diéu kién anh sang
tu nhién trong su6t thoi gian thi nghiém.

Nguyé&n Duy Quynh Tram, Lé Btrc Ngoan, Jan Erik Lindberg

2.2. Khau phan va nuéi dudng

Cac khau phan dude phdi hop dong nhat
protein (300g CP kg') va ning lugng (18,3 MJ
GE kg); st dung casein va gelatin lam ngudn
cung c4p protein. Cac khéu phan c6 bd sung hén
hop axit amin tinh khi&t d€ ddm bdo can dbi véi
axit amin cta co thé, ngoai trit su thay d6i mc
lysine. Miic lysine thap nh4t va cao nh4t trong
thi nghiém dua vao két qua phan tich thanh
phan axit amin thiét y&u ctia toan bo co thé ca.
Gia thiét nay dua vao két qua quan sat cua
Cowey and Tacon (1983) va Wilson and Poe
(1985). D6 1a quan hé chat ché gifia nhu cau axit
amin thiét y&u cua ca va thanh phan axit amin
cua cd hoac than thit xé.

Phoi tron khdu phadn nhu sau: Tat ca
nguyén liéu khé, tru Carboxymethyl cellulose
(CMC), dugc tron ky ludng va sau dé trén véi
diu va thém nuéc. Diéu chinh pH hén hgp nay
dén 7 bang dung dich NaOH 6N (Ngamsnae et
al., 1999). CMC dugc dun dén 80°C, tron véi hon
hop trén va diéu chinh pH caa hén hgp. Hén
hop nay dude ché bién thanh vién (2mm) bang
may dun vién (cua hiang Sheng Kiang, Trung
Quodc) va siy 60°C trong 16h; bdo quan & nhiét
d6 4°C. Thanh phan va gia tri dinh dudng cta
cac khéu phan duge trinh bay & bang 1.

Cho ca 4n 2 lan trong ngay (08:00h va
16:00h) véi lugng an tuong duong 5% khaoi lugng
co thé.

2.3. Cac chi tiéu nghién cttu

Téc dd téng trudng dic biét: SGR = 100 x
(LnW,-Ln W)/t

Ty 16 ting khéi lugng: WG = [(W, - W.)/W,] x
100;; Trong d6, W, khéi luong két thic, W, 1a
khéi lugng ban dau, t1a s6 ngay thi nghiém.

Ty 1& song = [s6 lugng ca song khi két
thiic/sé lugng c4 dua vao thi nghiém] x 100

Ty 1&é A/E (tiing EAA so v6i téng EAA) =
(mdi EAA/tong s6 EAA, bao gém cysteine va
tyrosine) x 1.000 (Arai, 1981).

Nhu cdu méi EAA = (nhu cAu lysine x ty 1é
A/E ctia m6i EAA)/A/E cua lysine

373



U'éc tinh nhu cAu axit amin thiét yéu cla ca tré lai giéng (Clarias macrocephalus x C. gariepinus) dwa vao protein ly twédng

Bang 1. Thanh phan va gia tri dinh dudng ctia cac khau phan (% tinh theo chét kho)

Mutrc lysine (g kg'1 CP)

Thanh phéan
40 45 50 55 60 65
Casein'’ 16,5 16,5 16,5 16,5 16,5 16,5
Gelatin® 48 48 48 48 48 48
Dextrin® 38,0 38,0 38,0 38,0 38,0 38,0
a-Cellulose® 7.5 7.5 7.5 7.5 7.5 7.5
Hén hop EAA® 10,0 10,0 10,0 10,0 10,0 10,0
Hén hop NEEA® 9,2 9,0 8,9 8,7 8,5 8,3
B4 sung lysine 0,0 0,2 0,3 0,5 0,7 0,9
Premix vitamin va khoémg7 4,0 4,0 4,0 4,0 4,0 4,0
Carboxymethyl cellulose 2,0 2,0 2,0 2,0 2,0 2,0
D&u ca 4,0 4,0 4,0 4,0 4,0 4,0
D&u thyc vat 4,0 4,0 4,0 4,0 4,0 4,0
Téng 100 100 100 100 100 100
Lysine 1,2 1,35 1,5 1,65 1,8 1,95
CP tinh toan 30,0 30,0 30,0 30,9 30,0 30,0
CP phan tich 29,8 29,9 30,2 29,6 30,2 30,2
GE (MJ kg™ 18,5 18,3 18,3 18,4 18,3 18,4

Ghi chi: 'Merck, KGaA (Piic); ?Merck, KGaA (Pic); °Sigma (USA); *Sigma (Piic); >Hén hop EAA - axit amin thiét yéu (g kg™’
khau phén): leucine 12,1g, threonine 10,6g, tryptophan 0,2g; *°Hén hgp NEAA - axit amin khong thiét yéu (g kg™ khdu phan):
aspartic acid 40,6g, cystine 18,7g; "Premix vitamin va khoang: vitamin A, 4.000.000UI; vitamin D, 800.000UI; vitamin E,
8.500UI; vitamin K,, 750UI; vitamin B,, 375UI; vitamin C, 8.750UI; vitamin B,, 1.600mg; vitamin By, 750mg; folic acid,
200mg; vitamin B;,, 3.000mcg; biotin, 20.000mcg; methionine, 2.500mg; Mn, Zn, Mg, K va Na, 10mg.

2.4. Phan tich axit amin trong moé toan bg
co thé ca

Ca tré lai gidng véi cac kich c¢d khac nhau
duge thu hoach trong khoang thang 3-7/2012.
Mbéi nhém kich ¢d duge thu 100-120 con, sau d6
loai bd toan bd dudng tiéu hoéa, rua sach va dem
nghién min. Mau duge sdy 6 nhiét do 60°C va
bao quan & nhiét 6 4°C dé phan tich nito (N) va
thanh phan axit amin.

2.5. Phéan tich héa hoc

Thanh phan héa hoc thtic &n va thit ca dudc
phan tich theo cac phuong phap chudn (AOAC
1990); Phan tich vat chat kho bang sdy kho mau &
105°C trong 24 gio; CP (N x 6,25) va chat béo thod
bing phucng phap Soxhlet; khoang tong s6 bing
cach nung miu 6 550-600°C trong 3 gio. Nang
lugng tho (GE -gross energy) dude xac dinh bing
bomb-calorimeter tu dong (Calorimeter Parr 6300,
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USA). Phéan tich axit amin trong casein, gelatine
va protein cd thé ca bing phuong phap sic ky 16ng
cao ap-HPLC (Amino Quant, 1990). Mau phan
tich axit amin dugc chudn bi theo mé ta cuaa
Ngoan et al. (2000) nhung khong phan tich axit
amin tryptophan.

2.6. Phan tich s6 liéu thong ké

Tat cd sb lidu duge xt 1y thong ké theo phan
tich phuong sai (ANOVA) trén mé hinh tuong
quan tuyén tinh GLM bing phan mém Minitab
16.1.1 (2010). So sanh gi4 tri trung binh cua cac
ciap nghiém thic bang phuong phap Tukey véi
khoang tin cay 95% (P = 0,05). Nhu cau lysine
dugc ude tinh dua vao tang khoi luong-WG trén
mé6 hinh tudng quan da thic bac hai (the
second-order polynomial model): Y=a+bX+cX?
(Zeitoun et al.,1976).



3. KET QUA VA THAO LUAN

3.1. Sinh truéng va nhu cau lysine

Cac chi tiéu sinh trudng va ty 1é séng cia ca
dugc trinh bay 6 bang 2. S6 liéu cho thay, ty 1é
sdng cao (85,6-90%) va khong sai khac thong ké
gitia cac nghiém thic (P>0,05). WG va SGR téing
khi ting mtc lysine trong khau phan tit 45-50 g
kg™ CP (P<0,05). Tuy nhién, khi mtc lysine tang
trén 50 g kg’ CP, WG va SGR khong bi anh
hudng (P>0,05). WG va SGR ctia ca &n khau phan
c6 mic lysine thap nhat cho két qua kém nhat.

O nghién ctiu nay, khong c6 su sai khac vé
ty 1é chét cta ca hay biéu hién céc triéu ching
bénh do thiéu dinh dudng, dic biét 1a thiéu
lysine nhu Tacon (1992) thong bao. Giam WG &
mic lysine cao hon nhu ciu c6 thé do anh hudng
x4u (tuong tac lysine-arginine) do du thiia
lysine ty do 6 mtic &n nay (Wilson, 2002).
Kaushik va Fauconneau (1984) nghién céu trén
c4 héi cho thdy su ton tai d6i lap vé trao ddi chat
gitia lysine va arginine. Céc t4c gia nhan thay,
tang mtc lysine khau phan anh huéng dén ham
lugng ure va arginine trong huyét tuong cling
nhu su bai tiét ammonia. Thiia lysine lam giam
su phén giai arginine.

Tuong quan gitta WG (Y,%) v6i mic lysine
(x,% CP) khau phan la tuong quan da thtc (D6
thi 1). Phuong trinh tuong quan nhu sau:

Y =-0,8088x> + 94,19x - 2347,7 (R* = 80%; P
=0,001)

T phuong trinh tuong quan, nhu ciu
lysine dugc xac dinh la 58,2g kg™ protein. Két
qua ctia nghién cttu nay ndm trong giéi han cac
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nghién ctiu trudc day trén nhiéu loai ca (NRC,
1993; Wilson, 2002). Nhu cau lysine ddi véi ca
da tron chau Phi la 57 g kg CP (Fagbenro et
al., 1998a). Tuy nhién, két qua nghién ctu nay
cao hon mot s6 két qua da cong bs. Wilson va
Poe (1985) cho biét, nhu ciu lysine ctua ca da
tron 14 51 g kg CP; trong khi Unprasert (1994)
trich dan bdi Wilson (2002) céng bd nhu ciu
lysine cua tré lai Clarias1a 48 g kg™ CP.

Su sai khac vé nhu cau lysine do su khac
biét vé di truyén gifia cac loai (Akiyama et al.,
1997), nhung c6 thé do phuong phéap nghién ctu
khac nhau, nhu 1a lugng protein, ngudn protein
va axit amin chudn da dudc st dung va mc
nang lugng khau phan (Forster and Ogata, 1998;
Simmons et al., 1999; De Silva et al., 2000). Mt
khac, su khac nhau vé kich ¢& c4, tudi, ché do
nudi va mdi truong nudi ciing dan dén sai khac
vé két qua (Kim et al., 1992). Cuéi cing, mé hinh
tuong quan st dung dé udc tinh nhu cdu lysine
ciing anh hudéng dén két qua (Shearer, 2000;
Montes-Girao and Fracalossi, 2006).

o] nghién ctu nay, mé hinh tuong quan da
thiic @4 dugde st dung dé tinh to4n tuong quan
gitta WG véi mic lysine khau phan. Mé hinh
nay da dugc kiém chiing (Shearer, 2000) va da
cho thay phu hgp nh4it dua trén phan tich sau
sai khac (residual analysis). Phuong trinh nay
da dugc nhiéu tac gia st dung va coi 1a c6 sai s6
it nhat (Wilson, 2002). Thuc t& cho thay, ca an
kh4u phan c6 miic lysine thdp nhat cho WG va
SGR thé&p nhat. Tuong tu, ca 4n khau phan cé
mic lysine cao nhit lam gidm WG va SGR méot
cach tuong tng.

Bang 2. Tang khéi lugng (WG), toc do ting khéi lugng (SGR) va ty 1é song cua ca treé lai
(Clarias macrocephalus x C. gariepinus) an cac khiu phan ¢6 mic lysine khac nhau!

Mutrc lysine (g kg'1 CP)

SEM?

40 45 50 55 60 65
Knhéi lwgng ban dau (g) 412° 410° 4.43° 4,08° 4,28° 414° 0,14
Khéi lugng két thac (g) 9,8° 13,5° 20,1° 20,3 20,5° 19,0° 1,10
WG (%) 139° 220" 354% 401° 380° 358% 30,7
SGR (%) 1,54° 2,06™ 2,70%® 2,87° 2,80° 2,71%® 0,15
Ty 1& séng (%) 85,6° 90,0° 88,9° 86,6° 90,0° 88,8° 2,83

Ghi chi: ' Gia tri trung binh ctia 3 Ian l4p lai. Trong cuing hang, gia tri c6 s6 mii khac nhau cé sai khac thong ké (P<0,05).

2SEM: Sai s6 ctia gia tri trung binh.
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U'éc tinh nhu cAu axit amin thiét yéu cla ca tré lai giéng (Clarias macrocephalus x C. gariepinus) dwa vao protein ly twédng
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D6 thi 1. Udc tinh nhu cau lysine cho ca tré lai Clarias
dua vao tang khéi lugng (WG) sit dung mé hinh tuong quan da thiic

Nhiéu nghién ctu chi r6 ring, thiéu lysine
lam gidm tinh ngon miéng dan dén giam lugng
4n vao, giam hiéu suat st dung thic dn va sinh
trudng cham & nhiéu loai c4, vi du: ca da tron
chau Phi (Fagbenro et al., 1998b), ca da tron
nudc ngot (Tantikitti and Chimsung, 2001), ca
chép An D¢ (Ahmed and Khan, 2004) va ca vugc
mdm réng (Dairiki et al., 2007).

3.2. Thanh phan axit amin ctia toan co thé,
ty s6 A/E va udc tinh nhu cau axit amin
thiét yé&u cho ca tré lai

Thanh phan axit amin thiét y&u cta ca dudc
phan tich & phong thi nghiém va ty s6 A/E dudge

tinh toan dua vao coéng thtic 6 muc 2.3. Tu do,
nhu cAu tling axit amin thiét yéu dugc tinh toan
dua vao nhu ciu lysine va thanh phan axit
amin cta cd thé. S&'liéu duge trinh bay & bang 3.

S6 liéu 6 bang 3 cho thiy, ham lugng lysine
trong toan bd co thé thap (45,3) hon leucine
(65,5) va arginine (50,7 g kg CP). Ty s6 A/E
giao dong 41-178; Trong d6, leucine cb gia tri
cao nhat (178) va thap nh4it 6 methionine (41).
Nhu cdu cac axit amin thiét yéu dao déng 19,1-
84 g kg CP hay 5,7-25,2 g kg™ thtc an cho ca
tré lai Clarias.

Thuat ngii protein 1y tudng dé xac dinh nhu
cdu axit amin thiét y&éu khi biét nhu ciu cua

Bang 3. Thanh phan axit amin, ty s6 A/E va uwéc tinh nhu cau axit amin thiét yéu

Thanh phan axit amin

. : AE Nhu_1céu
(gkg' CP) Lysine (9kg” CP)
Arginine 50,7 112 138 65,0
Histidine 19,7 44 54 25,3
Threonine 40,6 90 111 52,1
Leucine 65,5 145 178 84,0
Isoleucine 38,5 85 105 49,4
Lysine 45,3 100 123 58,1
Methionine 14,9 33 41 19,1
Phenylalanine + Tyrosine 53,8 119 146 69,0
Valine 38,4 85 105 49,3
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mot trong s6 cac axit thiét yéu d6 da duge su
dung nhiéu trén cac nghién ctu vé ca (Wilson,
2002). Nhiéu tac gia da dé xuat st dung thanh
phéan axit amin thiét y&u cta co hoic toan bo co
thé dé lam protein chuén (protein ly tudng)
(Ketola, 1982; Cowey and Luquet, 1983). o)
nghién ctu nay, thanh phan axit amin thiét yéu
cta toan bd co thé da duge st dung nhu protein
1y tudng (Bang 3).

4. KET LUAN

Tu cac két qua nghién ctu trén cho thay
nhu cau lysine cho ca tré lai (C. macrocephalus
x C. gariepinus) 1a 58,2 g kg”' CP. Nhu cau cac
axit amin thiét yéu con lai da dugc tinh theo
nhu cau lysine thich hop st dung ty 1é cac axit
amin thiét yéu cta toan bd co thé ca nhu protein
1y tudng.

LOI CAM ON

Cac tac gia cam on Co quan hgp tac phat
trién quéc t& Thuy Dién (Sida-SAREC) da tai
trg cho nghién ctu va phong phén tich thic an-
Vién Chén nudi quéc gia da tién hanh phan tich
axit amin cua thic an va ca.
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