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ABSTRACT

Juvenile cobia (8.4+0.1 g initial body weight) were fed to satiation with three test diets of
high plant protein-based ingredients and different lysine to arginine ratios, and one
commercial diet as a control (CT) for growth in a recirculation system for 6 weeks. The test
diets contained 206 g marine ingredients kg™, including fishmeal, krill meal, and fish protein
concentrate (in order of high to low inclusion), while the rest of the dietary protein was a
blend of soya and pea protein concentrate, wheat protein, and sunflower meal. Crystalline
lysine and arginine were added in the test diets to produce either a balanced lysine to arginine
ratio (BL/A; 1.1) and a high or low lysine to arginine ratio (HL/A; 1.8 and LL/A; 0.8,
respectively). The test diets contained 505-529 g protein and 90.2-93.9 g lipid kg™ dry matter,
while that in the CT diet was 550 and 95 g kg™, respectively. There were no significant
differences in final body weight, weight gain, feed conversion ratio or protein gain between
cobia fed BL/A- and commercial control diet (CT). However, cobia fed the BL/A diet showed
higher feed intake, and protein and lipid gain, compared to cobia fed either the HL/A- or the
LL/A diet. Cobia fed BL/A diet performed better in final body weight, weight gain, feed
conversion ratio than fish fed either HL/A- or LL/A diet.

PAT VAN PE

Ca bsp Rachycentron canadum (Linnaeus,1766) la loai ca phan bé rong tir vang nhiét déi,
can nhiét déi dén cac ving nudc 4m cua bién 6n d6i (Hasler va ctv, 1975). Pay la dbi tuong
c6 tiém ning 16n trong nghé nudi trong thuy san. Thit ca bép tring, thom ngon va cé gia tri
dinh dudng cao, véi ham lugng acid béo khong no EPA va DHA cao hon so véi cac ddi tuong
nudi khac (Su va ctv 2000; Kaiser va ctv 2005). Ca bop c6 toe do sinh truéng nhanh, trong
diéu kién moi truong va thic an phu hop cé c6 thé dat 6-8kg sau 1 nim nudi (Su va ctv,
2000). Nghé nudi ca bép da phat trién & nhidu nudc trén thé gii nhu cac nuéc Chau My la
tinh nhu My, Chi 1&... va Chau A nhu Dai Loan, Trung Qudc, Phillipines, Viét Nam
(Benettiva ctv, 2002; Kaiser va ctv,2004).

Tai Viét Nam, ca bép da dugc dua vao nudi thuong pham trong 1ong bé ¢ céc tinh ven bién
nhu Quang Ninh, Hai Phong, Nghé An, P4 Nang, Pht Yén, Khanh Hoa, Viing Tau va Kién
Giang (Nguyén Quang Huy, 2002; Nguyén Quang Huy va ctv 2005). Nhu cau con giéng ca
bop ngay cang gia tang Nhung nghién cuu Ve nhu cau dinh dudng va kha nang thay thé
nguon protein bot c& bang cac nguon protein ¢ ngudn goc thuc vat trong thanh phan thirc an
d4 duoc tién hanh trén ca bop. Theo Chou va cong su (2001), ham lugng t6i wu vé protein va
lipid trong thirc an cho ca bop giai doan giéng tuong trng la 445 va 57.6 gkg'thtrc dn. Ca bop
sir dung thirc an trong d6 nguon protein bot ca dugc thay thé bang bot dau nanh 1én toi 400 gkg”
'khong sai khéc vé toc do tang truong, khdi lugng co thé va hé s6 chuyén ddi thirc an so véi ca
d6i chang cho thiic an c6 ngudn géc 100% protein tir bot ca (Chou va ctv, 2004; Zhou va
ctv,2005).

Nhu cau ciia mot s6 axit amin thiét yéu trén ca bop ciing da duoc thiét lap. Bbi véi ca bop giai
doan giéng, nhu cau vé mot sb axit amin nhu: methionine 1a 11,9gkg™thtre an (c6 bd sung 6,7
g cysteine kg™ thirc in); lysine va arginine 1an luot 1a 23,3 va 28,2 gkgthiic 4n (Ren va ctv,
2012; Zhou va ctv,2007). Viéc bo sung ham taurine vai liéu luong 5 gkg™thtc an c6 tac dung
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lam tang tbc d6 tang trudng va hidu qua chuyén hoa thic an trén ca bop (Lunger va ctv,2007).
Trong mot sb axit amin néu trén thi arginine va lysine Ia hai axit amin thiét yéu c6 vai tro
quan trong dbi véi su tang trudng va nhiéu qué trinh sinh hda cua ca. Ngoai tham gia vao qua
trinh tong hop protein cua co thé, lysine la tién t6 dé tong hop cartinine, yéu té can thiét cho
su oxy hoa cac axit béo ¢ ty thé dé giai phong niang lugng (Walton va ctv, 1984; Harpaz,
2005).San pham hydrat hoa cua lysine, hydroxylysme la thanh phan can thiét dé tong hop nén
collagen (Eyre, 1980). Trong khi d6, arginine 1a tién t6 cua cac san pham sinh tong hop nhur
nitric oxide, urea, polyamines, proline, glutamate, creatine, and agmatine (Hird 1986; Wu va
ctv, 1998), va dicu hoa hoat dong mot sb hormone nhu AMP-activated protein kinase
(AMPK) (Jobgen va ctv, 2006; Yao va ctv, 2008).

Lysine va arginine I hai axit amin c6 chung hé van chuyén trong hé tiéu héa va mach méu
cua than ¢ ca (Narawane, 2011) va ¢ dong vat cé va (Closs va ctv, 2004; Cynober va ctv,
1995). Vi thé, su trao ddi chat va hap thy lysine anh huong dén trao ddi chat va hap thu cua
arginine va nguoc lai.Ham luong cua lysine va arginine trong protein thuc vat bién dong lon,
vi thé khi thay thé bot ca bang cac ngudn protein thuc vat thuong din dén sy mét can doi vé ty
I¢ caa hai loai axit amin ndy. Su mat can d6i vé thanh phan cua hai loai axit amin nay trong
thirc an d& gay giam tdc do ting trudng trén mot sé dong vat trén can nhu: chudt (Jones va
ctv, 1966), chd (Czarnecki va ctv, 1985) va & ca nhu ca hdi van, Oncorhynchus mykiss
(Davies va ctv, 1997) hoic ca hoi Dai Duong, Salmo salar (Berge va ctv, 2002). Tuy nhién,
chua c6 thong tin vé co ché hip thu ciing nhu su twong tac giira lysine va arginine trén ca
bc’yp.Hién tai, chura co thirc an dang vién déc trung loai cho ca bop (Fraser va ctv,2009; Holt
va ctv, 2007). Nguoi nudi ca thuong sir dung mot s6 loai thire dn cong nghi¢p dang vién danh
cho ca chém, Lates calcarifer hodc ca muEpinephelus spp.,hodc két hop thire dn dang vién
v6i thirc an ca tap dé vong nudi ca bép. Vi vay, hé sé chuyén hoa thirc an ¢ ca bop thuong
>1,8 co khi 1én dén 8-10 (Su va ctv, 2000; Huy, 2002). Ching tdi thuc hién dé tai “Anh
huong cua ty 1€ lysine va arginine trong thirc an trén ca bép (Rachycentron canadum) giai
doan giéng” nham muc dich danh gia tac dong cua ba ty I¢ lysine/arginine bao gom ty 1& 0,8;
1,1 va 1,8 trong thirc dn c6 ham luong protein chi yéu tir thuc vat (780 gkg thirc an) dén ting
trudng va chuyén héa ¢ ca bop.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Cé thi nghiégm

Cé bép gibng (3 -5 g/con) mua tu cong ty Thuy san Hoang Ky va duoc thuan trong bé
composit (1 m®) véi mat dé 200 con/m® trong vong mot tuan trude khi dua vao hé théng thi
nghiém. C4 dugc cho thirc n vién, san xuat tai phong thi nghiém truong Pai hoc Nha Trang,
c6 ham lwong protein va lipid lan lwot 1a 480 va 160 gkg™. Ca dugc cho an bing tay cho dén
khi thoa man 2 lan/ngay vao lic 8h va 17h.

Sau khi thuan héa mot tuan ca bép (8,4+0,1g/con)duoc bd tri ngau nhién vao 12 bé composit
(0,4x0,5%0,6 m) lap dat trong hé thong tuan hoan nuéc, voi mic nudc 110 I/bé, méat d6 10
con/bé. Mdi nghiém thirc gdm ¢6 3 lan lap.Thi nghiém kéo dai trong 6 tuan.Céc yéu to6 mai
trudng nuac:nhiét do 29,2+ 2,8°C; do mudi 28,0+ 3,1%o; pH: 7,8-8,3; NH3< 0,03 mg/l; DO >
4,620,5 mg/l. Hé thong tuan hoan duoc thay 100% nudc 2-3 ngay maot lan, tiy theo chat
luong méi truong nudc bé nudi.

Thikc an thi nghi¢m

Ba loai thirc an BL/A, LL/A, HL/A c6 ty I& lysine (L)/arginine (A) lan Iuot 12 1,1; 0,8 va 1,8
duogc san xuat boi cong ty EWOS bao gom: thirc dn o ty 1é can d6i L/A (BL/A; 1,1); thiic an
c6 ty lé thap L/A (LL/A; 0,8) va thirc in co ty Ié cao L/A (HL/A; 1,8). Ngudn protein trong 3
loai thirc dn nay chii yéu la protein thyc vat (Bang 1). Lysine va arginine dang tinh thé duoc
bd sung vao 3 loai thirc an vai liéu luong phil hop dé tao 3 ty Ié khac nhau vé thanh phan cua
chiing. B4i vai thire dn BL/A, ham lugng va ty 1¢ cia L/A thoa man nhu cau caa hai axit amin
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trén ca bop giéng theo cong bd caa Zhou va cong su (2007) va Ren va cong su (2012). Thirc
an LL/A, ham lugng lysine dugc giir tvong ty nhu trong thirc an BL/A, tuy nhién ham lugng
arginine duoc tang 1én 1,5 1an so vai trong thirc an BL/A dan dén ty lé L/A 1a 0,8. Trong khi
do o thie an HL/A, ham lugng arginine duoc gitt & mirc twong tu nhu thirc an BL/A, nhung
ham Iugng lysine ting 1én 1,5 1an so véi trong thire an BL/A, nén ty I¢ L/A 13 0,8.Ham lwong
caa &c axit amin thiét yéu khac duoc diéu chinh cho cin dbi nhu trong thanh phan cua protein
bot ca.

Ngoai 3 loai thic an trén, trong thi nghiém con s dung mét loai thie an cong nghiép hién
dang duoc sir dung dé wong nudi ca bap giéng cho két qua tét (tir két qua khao nghiém, chua
cong bd) dé 1am nghiém thirc d6i chirng (CT). Thanh phan axit amin cua c4c loai thuc an thi
nghiém dugc trinh bay trong bang 2.

Phuwong phdp thu va phin tich mau

Trugc va sau khi thi nghiém tién hanh can khéi luong cua ca. Trudc khi két thuc, ca dugc
ngirng cho an trong 24h, sau d6 dugc gdy mé bang dung dich MS 222 (0,4 g/l). Lay 3 cé thé
tir moi bé va bao quan trong ti déng -80°C dé phan tich thanh phan sinh hoa cia ca. Mau
dugc phén tich tai Vién nghién cau dinh dudng Na Uy tai Bergen (NIFES) theo cic phuong
phap sau:

- Protein tong sé: bang may Leco FP-582 trong d6 ham lugng protein mau duoc udc
lugng bang 6,5 lan ham ham luong nito (theo Espe, 2006).

- Lipid tong sb: dugc thuc hién bang phuong phép tach chiét trong ethyl acetate duoc
mo ta chi tiét boi Espe (2006).

- Axit amin: dugc xac dinh bang HPLC (Waters Aquity UPLC BEH).

- Do am: siy mau & nhiét do 105°C trong 24-36h dén khi khdi luong khong doi.

Phuwong phdp xir 1y sé liégu

- Tbc do tang truong dic trung (SGR): ggr = EMW2-LWs 4
t

H¢ sb chuyén hod thirc dn (FCR): pog - Wa (k0)
W, - W, (kg)

- Tang truong protein (Protein gain): pyotein gain = [Protein 2 - Protein 1 (kg)
Nxt

- Tang truong lipid: | ipid gain - [LiPId 2-Lipid 1(kg)]
N xt

Trong d6: W1, W2: khéi lugng ca lic bat dau va két thic thi nghiém

t: thoi gian thi nghiém (ngay)

Ln: loge

Wta: khdi lwong thire dn ca sir dung (g, theo khéi luong khd)

N: s ca

Protein 1, lipid 1: Khéi lugng protein va lipid ¢4 dwa vao thi nghiém

Protein 2, lipid 2: Khéi lugng protein va lipid ca két thic thi nghiém
S lieu trinh bay ¢ dang trung binh cua 3 lan lap + sai s6 chuan (SE).Tat ca cac s liéu duoc
phan tich bang phuong phap ANOVA mét nhan t6.Su sai khéc gitra cac nghiém thie duoc so
sanhtheo phuong phap Tukey’s multiple comparison test trén phan mém SPSS, version 19.0.
Su sai khéc c6 y nghia dugc xem xét khi P < 0,05.

KET QUA VA THAO LUAN

Anh hwéng ciia ty 1 lysine/arginine trong thiec dn dén tang trwong, chuyén doi thirc dn
ca bdp giai doan giong
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Trong sudt thoi gian wong nudi thi nghiém, cé str dung tét céc loai thirc an. Ty 1¢ song cua ca
thi nghiém 1a 100%. Ca cho an thic dn BL/A c6 tang truang khdi luong khdng sai khac so véi
¢4 sir dung thirc dn cong nghiép ddi chitng (CT). Tuy nhién, c& bép an thirc an BL/A ¢6 ting
truong khdi lugng 16n hon so véi c& & nghiém thire LL/A va HL/A (P<0,05; hinh 1). Béi véi
chi tiéu toc do tang truong dic trung ciing ¢ két qua tuong tw, nghia la c4 & nghiém thuc
LL/A va HL/A c6 toc d6 tang truong dic trung vé khdi luong thip hon so véi ca & hai nghiém
thirc BL/A va CT (hinh 2).

Hé sé chuyén doi thire an tt nhat 1a ¢ nghiém thiac CT (hinh 3). Ca ¢ nghiém thiic BL/A ¢6
hé s6 chuyén doi thirc dn khong sai khac c6 ¥ nghia thong ké so véi ca ¢ nghiém thirc HL/A
va CT. Tuy nhién, h¢ sé chuyén ddi thic dn & nghiém thirc HL/A cao hon so voi ¢ nghiém
thirc d6i chung. Hé s6 chuyén d6i thie an & nghiém thirc LL/A 1a I6n nhét va sai khéc cd y
nghia thdng ké so véi tat ca cac nghiém thirc con lai.

O nghiém thic thire an c6 ty Ié mat can ddi lysine/arginine, ca bp c6 tée do tang truong thip
hon so v&i nghiém thuc c6 ty 18 can d6i lysine/arginine va nghiém thac ddi chirng. Khi thay
thé bot ca bang cac ngudn protein thyc vat trong thanh phan thirc dn thuong gay giam téc do
tang trudng cua ca bop (Chou va ctv, 2004; Zhou va ctv, 2005; Lunger va ctv, 2007; Pham
Puc Hung, 2008). Anh huong cua su thay thé thanh phan bat ca bang ngudn protein thyuc vat
khéc ciing dugc cong bé trén mot sé dbi twong ca khac nhu: ca hdi van Oncorhynchus mykiss
(Kaushik va ctv, 1980), ca hdng Sciaenops ocellatus(McGoogan va ctv, 1997) hoic ca
vénSparus aurata (De Francesco va ctv, 2007). Mot trong nhitng nguyén nhan dan dén su
giam toc do ting truong & ca cho thuc in trong protein bot ca duoc thay thé bang protein
ngudn géc thuc vat 1a sy mat can d6i vé ham lugng cua cac axit aminin thiét yéu (Yamamoto
va ctv, 2000; Espe va ctv, 2006). Trong cac axit amin thiét yéu & ca thi lysine va arginine co
ham lugng bién dol I6n trong ngudn protein thyuc vat (Venero va ctv, 2008). Vi vay, can phai
két hop nhiéu nguon protein thyc vat voi ty 1€ va ham lugng phi hop dé dam bao sy can bang
axit amin trong thtrc an nham han ché anh huong xdu dén téc do tang truong cua ca khi thay
thé ngudn protein bot ca (Wilson, 2002; Espe va ctv, 2006). Sy giam tdc do ting trudng cua
c& & nghiém thirc LL/A va HL/A c6 thé 1a hau qua cua sy mat can ddi vé ty 1é cua lysine va
arginine nhu da trinh bay.

Nhu ciu dinh dudng vé lysine va arginine d& duoc thiét lap & mot sé loai ca (NRC, 2011),
trong d6 co ca bép & giai doan gidng (Zhou va ctv, 2007; Ren va ctv, 2012). Su thiéu huyt
lysine trong thanh phan thirc dn gay giam sy bat moi cua ca dan dén giam téc do tang truong
trén ca (Borlongan va ctv, 1990; Ahmed va ctv, 2004; Mai va ctv, 2006). Tuong tu, Ca Su
dung thirc dn véi ham hugng arginineciing dan dén hau qua giam téc do tang truong va higu
qua chuyén hoa thirc an, tham chi dan dén hién twong di hinh cot séng (Tacon, 1992; Abidi va
ctv, 2009). Trong khi d6 néu ham luong arginine trong thirc an vugt qué nhu cau dinh dudng
ciing gay anh huong xau dén toc do tang truong va hé sé chuyén hoa thirc an (Kaushik va ctv,
1980; Santiago va ctv, 1988; Abidi va ctv, 2009). Theo Waton va cong su (1984), axit amin tur
thirc an mot phan duoc sir dung dé tong hop nén protein va nhitng san pham sinh hoa can thiét
trong co thé, phan du thira s& bi oxy hoa va dao thai, day 1a qua trinh tiéu hao ning luong. Su
giam tdc do tang truong cua ca bép ¢ hai nghiém thic LL/A va HL/A c¢6 thé 1a hau qua cua
viéc sir dung thirc an c¢6 ham luong du thira arginine (d6i vai thirc dn LL/A) va lysine (d6i véi
thirc an HL/A). Két qua tir nghién cau nay ciing tring vai két qua nghién ctu trén ca bop giai
doan giéng cua Zhou va cong sy (2007) va cia Ren va cong su (2012). Trong d6 sy du thira
lysine (Zhou va ctv, 2007) va arginine (Ren va ctv, 2012) lam giam toc do ting truong o ca
bop.

Bén canh d6, trong quéa trinh hap thy, su tuong tac gitra arginine va lysine trong hé van
chuyén ciing c6 thé dan dén sy giam ting truong o ca bop khi sir dung thire an c6 ty I¢ bat can
d6i vé lysine va arginine nhu trong hai nghiém thic thiuc dn LL/A va HL/A. Lysine va
arginine d& dugc cong bd ¢ chung hé van chuyén & rut va mach méu than (Cynober va ctv,
1995; Closs va ctv 2004). Ham lugng lysine trong thirc n anh huong dén sy tiéu hda va hap
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thy cua arginine va nguoc lai. Chinh vi vay sy mat can ddi ty I& lysine/arginine trong thirc an
s& gay anh giam tdc do tang truong & chudt (Jones va ctv, 1966), chd (Czarnecki va ctv, 1985)
hodc & mot s6 loai ca nhu: ca ro phi, Oreochromis niloticus (Santiago va ctv, 1988), ca ming,
Chanos chanos (Borlongan, 1991) hoic c& hoi Pai duong (Berge va ctv, 1998, 2002). Két qua
nghién ciru nay cho thay c6 thé ton tai hé thong van chuyén tuong ty nhu & mot s6 déi tugng
vira néu & c& bép. Tuy nhién, can cé nhiing nghién cau tiép theo dé Iam sang té nhan dinh
nay.

Theo Harper va cong su (1970) sy mét can dbi vé ty 1¢ hoic du thira v& ham lwong ciia mot sb
axit amin thiét yéu trong thirc an dan dén giam luong bat méi, toc do tang truong cham, giam
sizc dé khang cua co thé, tham chi c6 thé gay chét. C4 cho an thire dn LL/A va HL/A ¢6 lugng
bat moi va higu qua chuyén héa thire an kém hon so vi 2 16 con lai. Diéu ndy cho thiy su
mat can ddi vé ty 1é lysine/arginine dé gay giam luong bat moi (Nguyen VA ctv 2013) hi¢u
qua chuyén héa thic an tir d6 dan dén giam tc do ting trudng & c& bop. Két qua nay ciing
trung hop véi két qua nghién cau trén ca tréi An Do, Labeo rohita (Murthy va ctv, 1998) va
c& vén (Zhou va ctv, 2011).

Anh hwéng ciia ty 1¢ lysine/arginine trong thiec dn dén ting trwéng protein va lipid ¢ ca
bop

O nghiém thirc BL/A, ca bép c6 két qua tang truong protein khong sai khac cé y nghia thong
ké so v&i nghiém thire ddi ching (hinh 4). Trong khi 6, tang truang lipid & ¢4 cho an thic dn
d6i chang tich iy lipid cao hon so voi ca sir dung thirc an BL/A. Tuy nhién, ca ¢ nghiém
thirc BL/A ¢6 két qua chuyén héa protein va lipid cao hon so véi nghiém thirc LL/A va HL/A.
Vi vay, c6 thé két luan ty l¢ lysine/arginine trong thire n déa dnh huong dén két qua ting
truong protein ¢ ca bép giai doan gidng. Ca cho an thic dn c6 ham luong du thura lysine hoac
arginine hay coty & mat can dbi lysine/arginine ngoai anh huéng xau dén tdc do ting truong
con giam hiéu qua chuyén hoa protein (Kaushik va ctv, 1980; Santiago va ctv, 1988; Abidi va
ctv, 2009). Theo Chatzifotis va cong su (1996), c& vén sir dung thirc dn c6 ty 1& mat can d6i vé
ty 1¢ axit amin trong thanh phan thirc an sé& dan dén hau qua ting tich iy lipid trong co thé.
Diéu nay ciing tring hop véi cong bd trén ca hdi Pai Duong cua Pratoomyot va cong su
(2010).

Mt khéc, theo Espe va cong su (2006), c& hoi Pai Duong cho thirc 4n trong d6 protein bot ca
dugc thay thé bang protein thyc vat thi sy tich lity lipid thap hon so voi ca sir dung thirc an
d6i chiring ¢6 ngudn protein bot ca. Do d6, ngoai chiu anh huong bai su thay thé bot ca bang
ngudn protein thyc vat thi sy tich lily m& & ca bop 6 thé lién quan téi ham lwong va ty I¢ cua
cac aminino axit thiét yéu trong thic an.

KET LUAN VA PE NGHI

Cé bop giai doan gidng sir dung thirc an c6 ham lugng protein chii yéu tir ngudn géc thuc vat
VGi ty 18 can ddi Iysme/arglnlne cho két qua tang truong khéi luong, toc do tang truong dac
trung, tang trudng protein va hé sb Chuyen héa thirc an t6t hon so vai thirc an mat cin dol ty
¢ lysine/arginine. Sy mat can d6i vé ty Ié caa lysine/arginine trong thirc dnanh hudng Xau dén
téc d6 tang trudng, ting truong protein va hiéu qua chuyén héa thirc an trén ca bop giai doan
gibng.

Can c¢6 nhiing nghién cau vé hé thong van chuyén, co ché hap thu ciing nhu mdi twong tac
gitta lysine va argine lam co s¢ giai thich sy giam tc do ting truong ciing nhu hiéu qua
chuyén hda thic an, chuyén hoa va trao doi protein trén cé bép. Can nghién ciu nhu cau va
anh huéng cua cac axit amin thiét yéu khac dé tao co sé xay dung cong thic thie an phu hop
trong wong nudi ca bop.
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Hinh 1. Khéi lugng cé bép (g) tai thoi diém bét dau thi nghiém (start) va két thic thi nghigm
(end). S6 ligu dwoc thé hién la trung binh cua 3 lan lap 6 méi nghiém thirc. Dau gach dung
trén dau cac cot chi SE. Cac cot c6 ky tu khac nhau trén dau chi su sai khac cd y nghia thong
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Hinh 2. Téc d¢ tang truong dic trung (SGR) cua ca bép & cac nghiém thire an. S lieu duoc
thé hién la trung binh cua 3 lan 1ap & maoi nghiém thac. Dau gach dung trén dau cac cot chi
SE. Cac cot ¢ ky tu khac nhau trén dau chi sy sai khac c6 y nghia thong ké (P<0,05)
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the hién la trung binh cua 3 lan Iap & moi nghiém thic. Dau gach ding trén dau cac cot chi
SE. Cac cot ¢ ky tu khac nhau trén dau chi sy sai khac c6 y nghia thong ké (P<0,05)
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Hinh 4. Téang trusng protein va lipid (g/con/ngay) cua ca bop ¢ cac nghiém thuc thirc an. Sb
liéu dugc the hién la trung binh cua 3 lan 1ap & moi nghiém thirc. Dau gach dung trén dau cac
cot chi SE. Cac cot c6 ky tu khac nhau trén dau chi su sai khac c6 y nghia thong ké (P<0,05)
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Bang 1. Thanh phan cua 3 loai thic an thi nghiém (gkg™ trong luong kho) c6 protein cha yéu
tur nguon goc thuc vat

Thanh phan Thurc &n

(Lys/Arg; 1,1) (Lys/Arg; 1,8) (Lys/Arg; 0,8)
Dau ca 53,8 56,0 56,0
Nguyén li¢u dong vat
bién® 206,9 180 186,9
Nguyén liéu thuc vat® 730 730 730
Lysine 7,0 31,3 8,7
Arginine 0,9 0,4 16,1
Vi lugng © 2,3 2,3 2,3
Thanh phan sinh hoa
Trong lugng kho 936 941 950
Protein tong s6 505 513 529
Lipid tong sb 91,4 90,2 93,9
Tro 69 64 65
Ning luong (MJkg™) 20 20,2 20,2

a Protein chiet xuat tir bot ca, tdm nho va bgt ca (theo thir tu tir thap den cao).

bProtein chiét xudt tir ddu nanh, protein chiét xudt tir 10a my, gluten tir hat hiréng duwong va gluten liia my.

¢Vi lrong bao gom vitamin premix, hdn hgp khodng vi lwgng véi ham lirong theo National Research Council (1993).
Lysine tinh thé (78%; DSM Ltd.co.) va arginine (100%; EVONIK Industries)

Bang 2.Thanh phan axit amin (gkg™ khéi luong khd) trong3 loai thirc 4n thi nghiém c6 protein chii
yéu tir nguon goc thuc vat

Axit amin Thure an

CT BL/A HL/A LL/A

(Lys/Arg;1,1) (Lys/Arg; 1,8)  (Lys/Arg; 0,8)

Glu 87,8 (159,7) 94,7 (187,5) 94,8 (184,8) 94,8 (179,2)
Asp 45,8 (83,2) 47,5 (94,2) 46,8 (91,3) 46,9 (88,7)
Pro 24,8 (45,2) 27,2 (53,8) 26,8 (52,3) 27,0 (51,1)
Ser 19,6 (35,6) 23,0 (45,6) 22,0 (42,8) 22,4 (42,4)
Ala 29,6 (53,9) 22,6 (44,8) 21,7 (42,4) 22,0 (41,5)
Gly 25,2 (45,7) 22,2 (43,9) 20,6 (40,2) 21,1 (39,8)
Tyr 12,1 (22,0) 15,1 (30,0) 13,9 (27,0) 14,4 (27,2)
Taurine 3,4 (6,2) 1,2 (2,4) 1,1(21) 1,1(2,1)
OH-pro 4,1(7,4) 1,5(3,0) 1,3(2,5) 1,3 (2,5)
Leu* 34,5 (62,8) 35,6 (70,5) 34,2 (66,7) 34,6 (65,3)
Lys* 35,8 (65,0) 34,0 (67,3) 52,3 (102,0) 36,2 (68,4)
Arg* 23,1 (42,0) 31,0 (61,4) 28,7 (55,9) 43,1 (81,5)
Phe* 17,0 (31,0) 23,0 (45,6) 21,6 (42,1) 22,0 (41,6)
Val* 21,9 (39,7) 22,4 (44,3) 21,6 (42,1) 21,6 (40,9)
lle* 19,0 (34,5) 20,6 (40,8) 19,9 (38,8) 19,9 (37,6)
Thr* 18,9 (34,4) 18,3 (36,2) 17,3 (33,7) 17,7 (33,4)
His* 8,9 (16,1) 10,6 (21,0) 10,0 (19,4) 10,2 (19,2)
Met* 11,9 (21,7) 8,8 (17,4) 8,0 (15,5) 8,2 (15,6)
Sum AA 339,3 (798,7) 457,8 (832,4) 461,3 (838,7) 463,2 (842,2)
Lysine/arginine 1,55 1,10 1,82 0,84
IAA/IDAA 0,77 0,81 0,86 0,86

*Axit amin thiet yeu o cah (NRC 2011; Wilson 2002). CT thirc an cong nghiép doi chimg; IDAAIDAA Ty T¢ axit amin thiet yeu/axit amin Knong thiet yeu. Sé ligu

trong ngodc don chi ham hrong tinh theo g/kg protein.
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