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ASTRACT

A 8 - week feeding experiment was conducted in fibreglass tanks (1m?* per tank) to
evaluate the effects of replacement of fishmeal protein by soybean meal protein in diets on the
performance, body composition of juvenile cobia. Triplicate groups of fish (initial weight
9,48 g = 0.34) were hand fed with seven diets (approximately 45 % protein, 18 % lipid) in
which 0 %, 10 %, 20 %, 30 %, 40 %, 50 %, 60 % fishmeal protein was replaced by soybean
meal protein. The results showed that weight gain (WG), showed that fishmeal protein
replacement levels had significant effects on fish weight gain (WG), specific growth rate
(SGR), feed conversion ratio (FCR), protein efficiency ratio (PER), economic conversion
ratio (ECR) (P < 0.05). There were no significant differences in the survival and muscle
composition. These results indicate that up to 40 % fishmeal protein can be replaced by
soybean meal protein without causing reduction on growth. The optimum level of fishmeal
protein replacement with soybean meal protein determined by quadratic regression analysis
was 14.6 %, on the basis of maximum weight gain.

PAT VAN DPE

Ca Gio la déi tuong nudi bién ¢ gia tri kinh té cao. bay 14 loi ¢4 c6 toc do ting
trudng nhanh, ca glong 30g co the dat 4-6 kg sau mot nam nudi 10ng trén bién voi hidu qua sir
dung thic dn cao va 6 thit tring thom ngon (Chou Va ctv., 2001), ¢6 ham luong acid béo
khong no elcosapentaen0|c acid (EPA) and docosahexaenmc acid (DHA) cao hon nhiéu so
V6i cac loai c& bién khac (Su va ctv., 2000). Cé& Gio ciing nhu cac loai c4 an thit khac c6 nhu
cau cao vé ham lugng protein trong thirc an. Thirc dn cong nghiép cho cé & giai doan gidng
Chua khoang > 50 % protein (Cong ty EWOS) trong d6 bot ca duge xem 1a nguon proteln chu
yeu trong thuc an. Tuy nhién trong nhirng nam gan day, san lugng bot ca dang giam dan va
gla thanh ngay mot tang. Dé duy trl sy phat trién bén vimg nudi trong thuy san thi viéc tim
klem nhitng nguyén lidu thay thé bot ca 1a can thiét (FAO, 1997). Chinh vi the nhiéu nha san
Xuit thirc dn c6 xu huéng chuyén sang sir dung cac ngudn protein c6 ngudn goc thuc vat nhu
ba dau nanh. B& d4u nanh véi san lugng hang nam udc dat 30 triéu tin, ¢ ham lugng protein
cao, kha ning tiéu hoa tét, thanh phan amino acid twong d6i dong déu ngoai trir methionine,
gi4 thanh thip va nguon cung cap on dinh nén da duoc sir dung rong réi nhu ngudn thay thé
protein hiéu qua cho bot ca trong san xuat thirc an thiy san (Storebakken va ctv., 2000).

VAT LIEU VA PHUONG PHAP
Ca thi nghiém

Cé Gio giéng mua tir cong ty Thuy san Hoang Ky (5g/con) va dugc thuan bang thirc
an vién INVE 2 tuan trudc khi bit dau thi nghiém. Sau d6 ca Gio (trung binh: 9,48g/con)
duoge bd tri ngﬁu nhién vao 21 bé composit (1m*bé) véi mat d6 15con/bé. Ca duge cho in
bang tay cho dén khi thoa mén trong khoang 30 phut, cho &n 2 lan/ngay vao ltc 8h va 16h.
Thi nghiém kéo dai trong 8 tuan. Mdi nghiém thirc gdm ¢6 3 1an lip. Cac yéu té moi truong:
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Nhiét ¢, d0 mudi (S %o), pH, NHz duoc do 2 ngay/lan va dugc duy tri trong ngudng thich
nghj cua ca. Nhiét do 28-32 oc, pH: 7.8—8.‘5, DO > 4.5 mg/L, NH3 <1 mg/L, NO, < 1.5 mg/L
Ché do anh sang trong ca 2 thi nghiém déu theo ty nhién. Hang ngay thay 20% nudc va vé
sinh bé.

Thirc én thi nghiém

7 loai thirc an trong d6 0% (B0), 10% (B10), 20% (B20), 30% (B30), 40% (B40), 50%
(B50), 60% (B60) protein bot ca duoc thay thé bang protein bd dau nanh (Bang 1). Nguyén
liéu duge tron bang may tron Va ép Vién véi cac kich thude khac nhau, phli hop véi cac giai
doan phat trién cia c4. Thirc dn dugc hdp cach thuy trong 5 phut va 1am khd bang nhiét do
khong khi trong 24h, sau d6 bao quén trong cac tli nylon & -20°C cho dén khi sir dung.

Bang 1: Thirc an va thanh phén sinh hod cua thirc in (TN2) (g kg™

Thanh phan Thtc an

BO B10 B20 B30 B40 B50 B60
Bot ca VN? 550 495 440 385 330 275 220
B& d4u nanh” 0 67,1 134,2 201,3 2684 3355 4026
Bot dau tom 100 100 100 100 100 100 100
Gluten 116 116 116 116 116 116 116
Tinh bot mi 110 914 72,8 54,2 35,6 17 0
Dau ca® 85 93 101 109 117 125 1314
Dau d4u nanh’ 9 7,5 6 4,5 3 15 0
Vitamin C 10 10 10 10 10 10 10
Vitamin premix 20 20 20 20 20 20 20
Thanh phan sinh hoé cua thic dn
Protein tho 4430 44,03 40,09 43,87 44,18 4404 43,80
Lipid 17,18 18,32 17,79 17,28 17,85 1767 17,72
Do 4m 16,17 15,67 15,61 13,79 14,69 1413 17,20

a: Bot ca Viét Nam ( protein thd = 600 g kg™

b: B& ddu nanh An DG véi protein thd = 485 g kg™
c: Ddu cd Viét Nam

d: Dau ddu nanh T wong An

Phwong phap thu va phan tich miu

Trude va sau khi thi nghiém tién hanh can khdi lwong cuia ca. Trudc khi két thic, ca
dugc ngirng cho an trong 24h, sau d6 dugc gdy mé. Lay 3 ca thé tir mdi bé va bao quan trong
ta dong -30°C dé phan tich thanh phan sinh ho4 trong co cia c4. Mdi loai thuc an 14y 100g dé
phan tich thanh phan sinh hoa cua thirc dn. Mau dugc phan tich tai Vién cong nghé sinh hoc
va moi treong - Truong Pai hoc Nha Trang theo cac phuong phap sau:

- Protein thd: phan tich theo phuong phap Kjeldahl

- Lipid tho: Phan tich theo phuwong phip Folch — Uc v&i hdn hgp dung moi
Chloroform: MeOH (3:2)

- P6 4m: sdy mau & nhiét d6 105 °c trong 18h dén khi khéi lugng khong d6i

- Tro: miu dugc nung & 505 °C trong 18h dén khi khdi lugng khong dbi
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Phuwong phap xir Iy s6 liéu

$96= o

- Ty 1é song: x100%
0

A an iw , . 0/ W, -W,

- Toc do tang truong twong doi (WG %): WG (%) = —2—2x100%
1

A A X r ;- Wtasd

- H¢ so chuyén hoa thic an (FCR) FCR =—2%
WG
WG

- Hiéu qua stir dung protein (PER) PER =

sd

- Chi s6 chuyén dbi kinh té (ECR) ECR = FCR xG,,

N¢: s ca tai thoi diém t

No: s cé tha ban dau

W3, W,: khéi lugng ca luc bt dau va két thac thi nghiém
t: thoi gian thi nghiém (ngay)

Wasa: khoi lugng thirc an str dung (g, theo khoi lwong kho)

WG: khéi lugng ca ting thém (g, theo khéi lugng tuoi)

Pgs: lugng protein str dung (g, theo khdi lwgng kho)

FCR: hé s6 chuyén hoa thirc an

Gra: gia thanh thirc dn (dong/kg)

Trong do:

S6 lidu trinh bay & dang trung binh + d¢ 1éch chuan (SD). Tt ca cac s6 lidu duoc phan
tich bang phuong phap ANOVA mot nhin t6. Su sai khac gitra cac nghiém thirc dugc so sanh
theo phuong phap Duncan's multiple range test trén phan mém SPSS Version 11 0. Str dung
tuong quan hdi quy bac hai dé biéu dién mbi quan hé giira cac mirc thay thé va tdc do ting
truong tuong dbi. Sy sai khac co ¥ nghia duge xem xét khi P < 0,05.

KET QUA VA THAO LUAN

Anh huéng cia thay thé protein bot ca bang protein ba dau nanh trong thirc in dén sinh
trudng Cua ca gio giai doan giong

Tat ca ca thi nghiém déu thich (rmg nhanh véi thie an. Toc d6 ting trudng tuong doi,
ty 1€ song, hé s6 chuyén doi thirc dn va hiéu qua st dung protein dugc trinh bay trong bang 2.

Bang 2. Sinh trudng (WG %), S (%), FCR va PER cua ca Gio thi nghiém

Thuc in Wha (9) WG (%) S(%) FCR PER
BO 9,29 +0,38 1324,40 + 89,03" 100 1,34 £0,028  1,41+0,02°
B10 959+0,36 1259,10 +53,12° 100 1,34 +0,02° 1,43+0,02™
B20 951+050 1298,81 +83,76° 9555+3,85 1,30+0,02% 1,62+0,02°
B30 955+0,30 1341,29 + 44,03" 100 1,28 +0,04%  1,54+0,05"
B40 957 +0,48 122946 +51,88° 97,78+3,85 1,29 +0,05% 1,49+0,06%
B50 954+0,36 1030,49 +41,81* 97,78+3,85 1,48+0,02° 1,32+0,02%
B60 9,29+0,09 936,25+ 11,50 100 1,48 £0,05° 1,28+0,05°

So liéu trung binh + dg léch chudn (SD). Cdc ky tw khdc nhau trong cUng cét thé hién

Su sai khac y nghia P<0,05).
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Sau 8 tuan thi nghiém, ty 1& séng cao (95,55 — 100 %) dat dugc & tat ca cac nghiém
thirc va khdng c6 sai khac y nghia vé ty 1¢ song ciia c4 khi cho an thirc dn co protein bot ca
thay thé bang protein bd dau nanh ¢ cac muc thay thé khac nhau (P > 0,05). Tdc do ting
truong tuong doi dat cao nhat & nhom thirc dn B30, sau d6 giam dan khi mirc thay thé protein
bot ca bang protein bd dau nanh ting, thip nhit & nhom B50-B60 va c6 sai khac y nghia voi
c4c nhom con lai (P < 0,05). Hé s6 chuyén ddi thirc dn cao & nhém B50 - B60 (1,48 %) va co
sai khdc y nghia véi cac nhém khac (P < 0,05). Hiéu qua su dung protein c6 xu hudng giam
dan va c6 sai khac y nghia (P < 0,05) khi mirc thay thé protein bot ca bang protein bd dau
nanh ting cao. Hiéu qua sir dung protein dat cao nhat & nghiém thirc B20 (1,62) va thap nhat
¢ nhom B50-B60 tuong ung 1a 1,32 va 1,28.

Két qua phan tich ¢ trén cho thiy, c6 thé thay thé tdi 40 % protein bot ca bang protein
ba d4u nanh trong thic dn ma khéng 1am anh huong dén toc d6 ting truong, ty 16 séng, hé sb
chuyén d6i thirc an va hiéu qua sir dung protein ciia ca gid giai doan gibng. Khi mirc thay thé
vuot qua 40 %, s& 1am giam ting truong, ting hé s6 chuyén dbi thirc n ciing nhu hiéu qua s
dung protein. Két qua phén tich hdi quy twong quan bac hai giita cac mirc thay thé bot c4 bang
ba d4u nanh (x) voi toc do6 ting trudng tuong d6i (y) ¢ hinh 1 cho thiy, ca gid dat mic ting
truong toi wu tai mie thay thé 14,6 % bot ca bang bd dau nanh (thie an chira 469,7 g kg™ bot
c& va 99,34g kg™ ba dau nanh). Ngoai ra cac biéu hién bat thuong vé hinh thai ngoai va hoat
dong cua ca ciing khong quan sat duoc trong sudt qua trinh thi nghiém.

Mbi lodi c& khac nhau c6 cac phan g khac nhau dbi voi su thay thé protein bot ca
bang protein b dau nanh (Refstie va ctv., 2000). Cac loai ca nudc ngot ¢ phan tng tot voi ba
déu nanh hon so véi ca bién Mot sb loai ca ‘nude ngot an mun ba hitu co c6 thé st dung ba
déu nanh nhu nguon cung cap protein chu yeu va cho tang trudng khong sai khac so vdi bot
ca néu nhu sy thiéu hut mot so amino acid can thiét duoc bd sung (Khan va ctv., 2003; Viola
va ctv., 1982). Khéng giéng nhu ca nude ngot, cac loai ca bién thuong cé biéu hién kém khi
cho an thic dn c6 protein bot ca thay thé bang protein bd dau nanh. Ca cam Seriola
quinqueradiata giam tang truéng va hiéu qua str dung thirc an khi mirc thay thé protein bot ca
bang protein bd d4u nanh vugt qua 20% (Shimeno va ctv., 1993). Theo Watanabe va ctv
(1998) ca cam con c6 biéu hién ctia bénh “gan xanh” v mau xau khi sir dung thirc in khong
chira bot ca. Ca chém Lates calcarifer ciing giam tang trudong khi muc thay thé protein bot c4
bang protein b4 dau nanh trong thirc dn vuot qua 10% (Tantikitii va ctv., 2005). Tuy viy mot
s6 c4 bién lai co kha ning sir dung tot bd ddu nanh & mic cao. Ca du do Sciaenops ocellatus
va c4 bon Nhat Ban Paralichthys olivaceus c6 biéu hién t5t khi thay thé protein tir bot ca bang
protein tr bd ddu nanh ¢ cac muc tuong tng 50% (Reigh va ctv., 1992; Kikuchi, 1999).
Khong gidng nhu ¢4 cam hay ca chém, ca gid c6 kha ning tiéu hda tt protein va lipid trong
bé déu nanh nhu trong bot ca (Zhou va ctv., 2004) Thi nghiém cua chung t6i cho thay, toc do
tang truong twong dbi cua ca gid 1a rat tot va ciing cao hon nhiéu so v6i nhiing nghién ciru ¢4
dugc bao céo trude day (Chou va ctv., 2004; Zhou va ctv., 2005), mic du ca gio lic bat dau
thi nghiém ciia Chou va ctv (2004) 14 cao hon nhiéu (32g) Ngodi ra 6 thé thay thé téi 40%
protein bot ca bang protein b dau nanh trong thire &n ma khong lam gidm tang trudng va hé
s6 chuyén d6i thirc an cia ca gid glal doan giong, Két qua ndy ciing giong voi cac nghién ctru
cua Chou va ctv (2004) va Zhou va ctv (2005) khi thay thé protein bot ca bang protein ba dau
nanh trong thie an cho ca gid giai doan gidng. Cac tac gia ciing cho rang c6 thé thay thé t6i
40% proteinbdt ca bang protein bd ddu nanh ma khong lam giam ting truong, ty 1¢ sdng ciing
nhu hé sb chuyén ddi thirc dn cua ca gid giai doan giéng. Tuy nhién, & muc thay thé 50-60%
bot c4 bang bd dau nanh, c& gid giam ting truong va hé sb chuyén dbi thirc in so v&i cac mire
con lai.
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Hinh 1: Tuong quan gilta cac muc thay thé protein bt ¢4 bang protein b dau nanh vai toe do
tang truong tuong dbi cua ca Gid

Hé s6 chuyén d6i thire dn (FCR) ctia ca gid ting khi muc thay thé protein bot ca bang
protein bd dau nanh trong thic an ting va cd sai khac y nghia ¢ muac B50-B60 so vai cac
nhém con lai (P < 0,05). Hé s chuyén doi thirc an dat hidu qua nhat & muc thay thé 30%
protein bot ca bang protein ba dau nanh (1,28). Két qua nay ciing giéng v4i nhitng nghién ciu
trén cé gid giai doan giéng (Chou va ctv., 2004; Zhou va ctv., 2005), ca chém Lates calcarifer
(Tantikitii va ctv., 2005). Storebakken va ctv (2000) cho rang, sy ting truong kém va hiéu qua
sir dung thirc an thap cta ca khi cho an thirc dn ¢ protein bot ca thay thé bang protein b dau
nanh c6 thé 1a do kha ning tiéu hoa kém nitrogen va ning luong, su c6 mit cia cac
oligosacgaride, thiéu hut cac chat khoang vi luong, su thiéu hut cic amino acid can thiét va
boi cac tac nhan khang dinh dudng c6 trong bd d4u nanh. Ngoai ra bd dau nanh c6 chira xép
Xi 30 % carbohydrate trong d6 oligosacharite chiém 10% va céc polysacharite khong tinh bot
(NSP) chiém 20% (Storebakken va ctv., 2000), Nhitng carbohydrate d& duoc ghi nhan 1a kho
tiéu hoa & ca bién an dong vat (De Silva va ctv., 1995; NRC, 1993). Do d6 khi mirc thay thé
protein bot ca bang protein bd d4u nanh ting s& lam ting ham luong carbohydrate trong thic
an va day co thé 12 nguyén nhan 1am giam ting trudng va hidu qua sir dung thirc an cua céa gid
giong.

Trong thi nghiém trén, hiéu qua sir dung protein (PER) ting khi muc thay thé protein
bot ca bang protein bd dau nanh ting tir 0-20 % va giam khi murc thay thé trén 30 %. Nguyén
nhan giam hiéu qua st dung protein c6 thé 14 do giam luong thirc an tiéu thy, do tiéu hoa
nitrogen va niang lugng. Nhing két qua tuong ty ciing ghi nhan duoc & ca hong bac Lutjanus
argentimaculatus (Catacutan va ctv., 2004), ca gio (Chou va ctv., 2004; Zhou va ctv., 2005).
Két qua trén cho thay c4 gio giai doan gidng str dung thirc n c6 muc thay thé 0-20 % protein
bot ca bang protein bi dau nanh cho két qua t6t hon so v6i cac mirc thay thé cao hon.

Anh hudéng cia viéc thay thé protein bdt ca bang protein ba déu nanh trong thirc an dén
thanh phan sinh héa trong co ciia ca gio giai doan gidng

Anh hudng cia thirc dn ¢ protein bt ca duge thay thé bang protein bd dau nanh dén
thanh phan sinh hoa trong co cua ca gid giai doan giéng duoc trinh bay trong bang 3. Ham
luong protein, lipid, d6 4m va tro trong co cta ca gid nhin chung khong c6 sy thay doi. Két
qua phén tich cho thiy su thay thé khong 1am anh hudng dén thanh phan protein, lipid, d6 4m
va tro trong co cua ca gid (P > 0,05) giai doan giéng.
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Nhiéu nghién ctru da chi ra rang viéc thay thé protein bot ca bang protein thuc vét co
thé 1am anh hudng dén thanh phan sinh hoa ciia mot s6 loai ca. Theo Tantikitti va ctv (2005),
ham lugng protein ctia c4 chdm Lates calcarifer giam dan khi cho an thirc dn c6 protein bot ca
thay thé bang protein ba dau nanh vuot qua 10%, sy thay thé ciing 1am anh hudng dén thanh
phan lipid, d6 am, phospho ciia c4. Ham lugng protein va lipid cta ca hong bac Lutjanus
argentimaculatus ciing giam dan va c6 sai khac khi cho an thirc an c6 muc thay thé bot ca
bang ba d4u nanh vugt qua 25% (Catacutan va ctv., 2004). Bbi voi ca gio, theo Chou va ctv
(2004) su thay thé protein bt c4 bang protein bd dau nanh 1am anh huong dén thanh phan
protein, lipid va tro trong co ciia ca gid giai doan gidng. Ham luong protein giam dan va lipid
tang dan khi muc thay thé protein bot ca bang protein ba dau nanh tang trén 20%, cho du su
sai khac la khong rd rang gitra cic muc thay thé. Nhiéu tac gia giai thich nguyén nhan tang
ham luong lipid trong co thé ca khi cho an thirc dn ¢ protein bot c4 thay thé bang protein
thuc vat 1 do sw mét can bang vé thanh phan cac amino acid (Bjerkeng va ctv., 1997; Kaushik
va ctv 2004), diéu ndy c6 thé 1am anh huong dén ning lugng chuyén hoa. Vilhelmsson va ctv
(2004) chi ra ¢ sy thay ddi vé niang lugng chuyén hoa khi cho c4 hdi van Oncorhynchus
mykiss an thirc n c6 100% protein thuc vat va két luan rang khi ting lwong protein thyc vat
trong thirc an s& lam ting nhu cau ning lugng chuyén héa & ca.

Bang 3. Thanh phan sinh hoa trong co ciia ca Gio (theo % trong lwong twoi)

Thac an Protein tho(%) Lipid (%) Do am (%) Tro (%)
BO 18,92 + 0,58 6,17+0,61 73,62+0,43 0,99 £0,00
B10 18,60 + 0,46 6,64 £0,51 74,02+0,46 0,99 £0,00
B20 18,25 + 0,31 6,50+0,24 74,09+ 1,36 0,99 £0,00
B30 18,85+ 1,14 6,02+0,64 73,36 +0,52 0,98 £0,01
B40 18,32 + 0,43 6,13+£0,92 7419+130 0,99 £0,00
B50 18,71 +1,35 6,12+0,73 73,01 +0,60 0,99 + 0,00
B60 18,22 + 0,75 6,19+044 7393+1,57 0,99 £0,00

S6 liéu trung binh £ dg léch chudn (SD). Cdc ky tw khdc nhau trong cung cot thé hién
Sw sai khac y nghia P<0,05).

Tuy nhién d6i v6i mot sb lodi ca bién, sy thay thé mot phan protein bot ca bang
protein bd dau nanh khéng 1am anh hudng dén thanh phan sinh hoa cua ci nhu ca trap
Diplodus puntazzo, ca bon Nhat Ban Paralichthys olivaceus (Kikuchi, 1999). Két qua thi
nghiém cua chang toi ¢ trén cho thay su thay thé tir 0-60 % protein bot ca bang protein ba dau
nanh trong thirc an khong lam mat can bang vé thanh phan cac amino acid trong thirc dn va do
d6 co thé khong 1am anh hudng dén thanh phan protein, lipid, d6 4m va tro trong co cua ca
gio giai doan giong. Két qua nay clng gidng voi nghién ctru ctia Zhou va ctv (2005) khi cho
rang ca gi0 ¢6 kha ning tiéu hda tbt protein, lipid tir ba ddu nanh nhu véi bot ca va co thé thay
thé tir 0-60 % protein bot ca bang protein bd dau nanh ma khoéng 1am anh huong dén thanh
phan sinh hoa trong co va toan bo co thé ciia ca gid, mic du ham luong lipid trong gan ca ting
khi muc thay thé tang trén 40 %.

banh gia dnh hudng cua viéc thay thé bt ca bang ba diu nanh dén chi sé chuyén doi
kinh te (ECR)

Két qua cho thiy ECR thap nhit & cac mirc thay thé 30 va 40% va c6 sai khac vai cac
muc con lai (P<0,05). Viéc thay thé protein bt ca bang protein bd dau nanh ¢ murc 30, 40%
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rd rang da gilp giam ECR so v6i thirc an sir dung hoan toan bot ca. Tuy nhién & cac mic thay
thé cao hon 40%, ECR tang 1én (P<0,05).

Bang 4. Céc chi sb kinh té ciia thirc dn c6 bot ca thay thé bang b dau nanh

Céc thong so Thirc in

BO B10 B20 B30 B40 B50 B60
Gia thtic an 19,88 19,46 19,15 1845 1835 17,94 18,28
(d/kg x 1.000)
FCR 1,34 1,34 1,30 1,28 1,29 1,48 1,48
ECR 26,63° 26,01° 24,83 2356° 2374® 2649 27,06°

Cac Ky tw khdc nhau trong cing hang thé hién sw sai khdc y nghia (P<0,05)

Trong nudi trong thily san, chi phi thirc dn c6 thé chiém dén trén 50% tong chi phi san
Xuit. Do d6 bat ctr sy tiét kiém nao trong chi phi thic in s& giup tang lgi nhuan cho hoat dong
san xuét. Viéc két hop giita cac gia tri sinh hoc v6i cac chi tiéu kinh té ¢ thé cho phép ngudi
san xuit thu dugc san lugng 1on nhat véi mirc chi phi san xuét thip nhat (Hardy va ctv.,
2002). Nhiing két qua sinh truong trinh bay trong bang 2 véi ECR trong bang 4 cho thiy sir
dung thirc dn voi cic mire thay thé tir 30, 40 % protein bot ¢ bang protein bd dau nanh s&
gitp dat dugc san lwong cao va ECR thip hon so véi khi sir dung thirc dn hoan toan ding bot
c4. ECR & miic thay thé 50 va 60 % ting cao, mic dU gia thanh thirc an giam, diéu ndy co thé
giai thich do hé s chuyén d6i thirc an & cac nghiém thic ndy cao.

KET LUAN VA PE NGHI

C6 thé thay thé t6i 40 % protein bot ca bang protein bd dau nanh trong thirc &n cho ca
Gid ma khong 1am anh huong dén ting truong, ty 1& sbng, FCR cua ca Gid giai doan gibng.
Ca giam tang truong va ting FCR khi mic thay thé trén 40 %. Tdc do ting truong tbi da tai
mtc thay thé 14,6% protein bot ¢4 bang protein ba dau nanh.

) Vigc thay thé protein bot ca beflng protein bd dau nanh tir 0-60 % khdng lam anh hudng
dén thanh phan protein, lipid, tro, 6 am trong co cta ca gio thi nghi¢m.

Thay thé protein bot c4 bang protein ba dau nanh & cac muc 30-40 % c6 thé gitip giam
ECR so0 véi khi st dung hoan toan protein bt ca.
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