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Tém tit
ghién ctru dugc thyc hién nham d4nh gid anh hudng cua cic mirc protein trong thirc an téi sinh truong va ty
1é séng ctia ca Tram c6 (Ctenopharyngodon idellus) nudi thuong pham. Tong s 240 con ca, khoi lugng trung
binh 202,66 + 0,97 g/con, dugc bd tri hoan toan ngau nhién vao 12 giai (10m®/giai) véi ba lan 1p lai. Ba loai thirc dn
vién voi ham lugng protein lan luot 1 15, 20 va 25% va mot loai thirc dn doi ching 1a ¢o6 voi dugc su dung trong thi
nghiém. Sau thoi gian 90 ngay nudi, toc do ting trlrong, hi¢u qua sur dung protein va hé s6 chuyén hoa thirc an cta ca
v6i thite &n CT3 ¢6 ham lugng protein (CP) 25% dat két qua t6t nhat trong cac nghiém thuc. Ty 1¢ song cac nghi¢ém
thirc khong c6 su sai khac c6 ¥ nghia thong ke. Tuy nhién, ham luong lipid trong co thit ca va cac chi so gan, mat rudt
ctia ca an thirc an vién cao hon so véi ca an co. Két qua nghién ctru nay bude dau cho thay thirc an CT3 (25% protein)
phu hop va ¢6 thé sir dung thay thé co trong giai doan nudi thwong pham c4 Tram co.
Tir khéa: Cd Trdam co, ham lwong protein, sinh trieong.

[2] O Viét Nam, ca Tram co dugc nudi nhidu &
cac tinh mlen Bic nhu: Hai Duong, Hung Yén,
Bic Ninh, Bic Glang, Ha Noi... voi hinh thie
nudi ghép va nudi don trong ao, trong 16ng.

1. Dit van dé

Ca Trdm co Ctenopharyngodon  idellus
(Cuv1er & Valenciennes, 1844) la déi tuong
ca nuoc ngot duoc nudi pho bién, co toc do

tang truong nhanh va chat lu:orng thit thom
ngon. Ca vira ¢4 kha nang st dung thic an
thuc vat nhu co, rong tao, dong thoi co thé sir
dung thtrc an ché bién nén dugc ngudi dan ua
chuong (Dongmeza, 2009) [1]. Trén the g10'1
ca Tram co dugc nudi rong rai & nhiéu nuéc
va vung lanh thd nhu: Trung Qudc, Pai Loan,
Banglades An D9... Trong d6 Trung Quéc la
nudce nudi va co san luong ca Tram co 16n nhat
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Protein trong khau phan an da dugc chung
minh 12 mot thanh phan dinh dudng khong
thé thiéu cho su phat trién binh thuong cua
ca [3]. Mot 5O nghlen ctru trude day cho thay
rang mirc d6 cao qua hay thap qua cua ham
luong protein trong thirc an déu anh huong
té1 toc do tang tru’éng, tinh trang suc khoe
cua rudt, than va gan ca Tram co. Trong khi
mirc protein tdi uu trong ché do an co thé cai
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thién su tang truong cling nhu van dé vé suc
khoe cua ca [4-6]. Trong thirc an cua ca Trim
co, protein dugc su dung nhu la nguon nang
luong chinh ddng thoi nd ciing can thiét giup
ca tang tru’ong

Nhu cau dinh dudng ciia ca Trdm co glal
doan ca gidng di dugc tap trung nghién ctru
[7 10]. Tuy nhién, nhu cau dinh dudng cua
ca trong giai doan nu6i thuong pham van
con han ché. Véi muc tiéu tim ra duoc murc
protein phu hop trong thirc dn cho ca Tram
c0. Nghién ctru dénh gié anh hudng cua viéc
st dung thtrc dn véi cdc muc protem khac
nhau t6i sinh truong, phat trién cta ca da
duoc tién hanh.

2. Phuong phap nghién ctru
2.1. Vit liéu nghién cuu

2.1.1. Ca thi nghiém

Ca Trdm co Ctenopharyngodon idellus co
khéi‘ lu’qng trung binh 202,66 +0,99 g/con, co
nguon goc tr Vién Nghién ctru Nubi trong Thiy
san 1. Ca dugce luyén an thire an vién trong thoi
gian hai tuan trude khi dua vao thi nghiém.

2.1.2. Thure an thi nghiém

Thirc an st dung trong thi nghiém gdm: C6
voi va ba loai thirc an vién c6 ham lugng protein
1an luot 1a 15, 20 va 25%. Thic &n vién dugc
phdi tron trén nguon nguyén li¢u chinh 1a cac
loai bot c6 ngudn goc thue vat: Bot my va cam
gao, bot co, bot ba dau va mot s6 nguyén lidu
khéc (Bang 1), cac nguyén li¢u nay dugc mua
tir nha may san xuét thirc dn chan nuoi thily san
Thanh Long, Phu Ly, Ha Nam. Nguyén liéu sau
khi dwoc can va phdi tron theo ty 16 trong bang
1, hdn hop nguyén liéu da tron déu duoc ép
vién tai phong thi nghiém dinh dudng thuy san,
Vién Nghién ctru Nudi trong Thuy san 1 bang
may €p vién thu cong. Vién thuc an sau khi ép
duoc sdy & 80°C trong thoi gian 4 tiéng bang 10
sdy (Menmert), sau d6 thirc an dugc bao quan
trong ti dong -20°C va su dung cho thi nghiém
danh gia tang trudng. Co voi st dung trong thi
nghiém c6 ham luong dinh dudng theo vat chat
kho 1an luot 1a: Protein 5,9%; lipid 2%; x0 27%
duoc mua tir cac hd chan nudi bo sita tai Phu
Pong, Gia Lam va duoc sir dung lam thirc an
cho 16 d6i chimg trong thi nghiém.

Béng 1. Céng thirc thirc an trong thi nghiém

Thanh phén nguyén liéu (g) Coéng thire 1 Cong thire 2 Coéng thire 3
Bot co 70 70 150
Ba sira dau 473 373 173
Gluten ngd 0 100 220
Cam gao 200 200 200
Bot my 200 200 200
Monocanxi photphat 15 15 15
Vitamin va khoang™ 20 20 20
Chét két dinh (GG) 20 20 20
Vitamin C* 2 2 2
Téng s6 (g) 1.000 1.000 1.000
D6 am 145,35 198,83 251,32
Protein tong sb (g/kg)
Béo tong s6 (g/kg) 61,05 67,05 67,85
Tro tong sb 63,4 62,1 64,3
Nang lugng (KJ/kg) 1.559 1.803 1.972
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* Vitamin C (L-ascorbate-2-monophosphate)
cua hang Bayer.

** Thanh phan vitamin va khoang bd
sung vao thirc dn (mg/kg hon hop vitamin
va khoéang): vitamin C 18.100 mg; vitamin A
485.000 mg; vitamin D, 172.000 mg; vitamin
E 7.010 mg; vitamin K; 1.850 mg; folic acid,
550 mg; nicotinamide, 5.200 mg; D-calcium
pantothenate, 4.250 mg; D-biotin, 16.5 mg;
inositol, 15.400 mg; ZnSO,, 2.700 mg; MnSO,,
1.730 mg; CuSO,, 1.310 mg; FeSO,, 6.250
mg; CoSO,, 156 mg.

*** Ham luong protein cia nguyén li¢u
chinh/VCK: Bot ¢o 5,9%; Ba stra dau 20,5%:
Gluten ng6 74%; Cam gao 10%; Bot my 12%.

2.2. Cham soc va qudn ly thi nghiém

2.2.1. B6 tri va quan Iy thi nghiém

Tong sd 240 con ca Trim co duoc bd
tri hoan toan ngau nhién vao 12 giai nudi
(10 m%giai) v6i mat do 20 con/giai. Mbi
cong thic thirc an duoc ldp lai ba lan. Ca
dugc cho dn 2 1an/ngay (8 gid va 16 gid) cho
t6i khi thoa méan. Dinh ky vé sinh 1ong luéi 1
lan/thang nham duy tri chit lvong nudce bén
trong va ngoai giai nhu nhau. Nudc ao nuoi
duge xur 1y bang men vi sinh Bui Gia hang
thang. Nhiét d¢ nudce trong ao nudi dugce do
bang nhiét ké thiy ngan, ham luong oxy hoa
tan (mg/l) duoc kiém tra hang ngay bang bo
kit thir nhanh trong qua trinh thi nghiém.

2.2.2. Phwong phdp thu thdp sé liéu va
phan tich mét sé chi tiéu

Sinh trudng cua ca thi nghiém dugc xéc
dinh dinh ky 1 thang/lan. Thu mAu ngiu nhién
10 con/giai dé xac dinh céc chi tiéu sinh truong
va h¢ so thirc dn. Trude mdi dot can kiém tra
ca duge dimg cho an trude mot ngay. Két thuc
thi nghi¢m can toan by ca thi nghiém trong
giai va mdi giai thu ngau nhién 5 ca thé dé tién
hanh md thu rudt, gan, mat va thu mau co thit
c4 bang cach phi 1é co thit hai bén minh c4. Co
thit c4 s& duwoc nghién nho va bao quan trong ti
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dong -20°C dé tién hanh phan tich thanh phan
dinh dudng. Ty 1€ song dugc xac dinh vao thoi
diém két thac thi nghiém.

2.2.3. Cac chi tiéu danh gia

-Tylé sdng (%) = Sé ca thu hoach x 100/
SO ca tha.

- Téc d6 ting truong twong ddi theo
khoi luong SGR (%/ngay) = 100 x (LnWc
- LnWa)/T

- Khéi lugng ca tang 1én (g/con) = We - Wd

Trong d6, We 1a khoi luong ca khi két
thﬁc thi nghiém, Wd 1a khoi lugng cé ban
dau, T 1a thoi gian thi nghiém.

- H¢ s6 chuyén doi thirc an (FCR) = Téng
khoi luong thire an str dung (kg)/Khoi luong
ca tang thém (kg).

- Hiéu qua str dung protein (PER) = Khdi
luong ca tang lén/Lugng protein ca dn vao

- Chi s6 rudt ca (VSI) (%) = Khoi luong
rudt ca x 100/Khoi lugng ca.

- Chi s6 mat c4 (GBSI) (%) = Khoi luong
mat ca x 100/Khoi luong ca.

- Chi s6 gan ca (HSI) (%) = Khéi luong
gan cé x 100/Khoi lugng ca.

2.2.4. Phuong phdp phan tich thanh phan
dinh duong

Chi ti€u dinh dudng trong co thit ca phi
1€ nhu protein tong s, lipid tong sb, o am,
khoang tong s6 dugc phan tich theo TCVN
4328-1:2007, TCVN 4331:2001, TCVN
4327:2007, TCVN 4326:2001.

2.3. Phuwong phdp xir Iy sé ligu

Céc s6 liéu cua thi nghiém sé tinh gia trj
trung binh, sai s6 chuan. Sé liéu trung binh
tai cac cong thirc thirc an s& duge xtr Iy bang
phuong phap phén tich phuong sai 1 nhén
t6 (ANOVA) trén phan mém Minitab 16. St
dung phép so sanh Duncan dé so sanh sy
khac nhau gitra cac cong thirc. Su khac nhau
duogc xem la c6 y nghia khi P<0,05.
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3. Két qua nghién ciru va thio luin

3.1. Cac yéu 16 moi truwong

Céc yéu to moi truong c¢6 anh huong rat
16n téi sinh truong, phat trién va ty 18 song
cia ca. Két qua quan tric cac thong s moi
truong trong ao thi nghiém cho thay, nhiét do
nuée dao dong tir 23,6 - 30,7°C. Oxy hoa tan
trong qua trinh thi nghiém dao dong tr 6,1 -
7,9 mg/l. Nhin chung, cac yéu té moi truong
trén déu nam trong khoang thich hop cho
sinh trudng va phat trién cua ca [11]. Trong
qué trinh thi nghiém nudc ao dugc dinh ky
xtr 1y bang men vi sinh, day ciing 1a diéu kién
dé duy tri méi truong ao nudi duoc 6n dinh
nham tao thuén loi cho cé phat trién.

3.2. Toc dp ting truong

Sau 90 ngay nudi, tir c& giéng tha c6 khoi
luong 202,66 g/con ca dat khoi luong trung
binh 434,33 - 539,30 g/con (Bang 2). Tang
trong ctia ca thi nghiém thap nhat ghi nhan &
16 thi nghiém sir dung c6 va thic an CT1, tiép
dén 1a CT2 va cao nhét & 16 ca st dung thirc
an CT3 (333,97 g/con). Toc do ting trudong
tuong d6i cia ca thi nghiém dao dong 0,85
- 1,07 %/ngay. Ca st dung thuc an CT3 cho
tbc do tang truong cao nhit (1,07 %/ngiy)
va ¢ su sai khic c6 ¥ nghia théng ké (P<
0,05) so v&i ca st dung thuc an & cac cong
thirc con lai. Tuy nhién, khong c6 sy khac
biét vé toc do tang truong khoi luong giita ca
st dung thuc an CT1 va ¢é (P>0,05).

Bang 2. Téc dé ting trwéng, hé s6 thirc in va ty 1 sbng ciia ca thi nghiém

Cong thire thirc an

Chi tiéu
CT1

CT2 CT3 Cé

Khéi lugng cé ban dau (g/con) 201,30 + 4,66

203,47 4,45 205,33 + 3,60 205,47 3,28

Khéi luong cé két thuc (g/con) 434,33 +3,20¢

482,33 £5,21° 539,30 + 5,052 447,33 £5,10°

Khéi lugng ca tang 1én (g/con) 233,03 +4,33¢ 278,86 £ 527" 333,97 +8,11° 241,86 £ 6,74°
Hiéu qua str dung protein 1,38 +£0,02° 1,36 +0,04° 1,51 +0,01° 0,25+0,01°¢
Téc d6 ting trudng (%/ngdy) 0,85+ 0,01¢ 0,96+ 0,01 1,07+0,01¢ 0,86 + 0,02
Heé s6 thirc an 498 +0,11¢ 3,69 +£0,21¢ 2,64 + 0,06 31,00 £ 0,712
Ty 1¢ séng (%) 85,00 + 2,89 85,00 + 5,00 83,33 + 6,67 80,00 = 5,77

* Ghi chii: Gid tri trung binh + SE. Gid tri ¢ cing mot hang ¢é s6 mii khéc nhau la sai khdc c6 ¥ nghia thong ké (P<0,05).

Téc @6 ting truong cua ca Trim co
trong nghién ctru nay thp hon so véi két
qua nghién ctru cua Jing va cong su (2005)
[9] nudi ca Tram c6 tir 285 gam bang thic
an chtra ham luong protein/lipid (30/5%)
khi dugc bd sung photpho ¢ mirc 5,6 g/kg
1a 1,4%/ngay. Tuy nhién, két qua cua
nghién ciru nay twong ddng va cao hon khi
cé su dung thtrc an protein/lipid (30/5%)
va bod sung photpho tir 1-2,5 g/kg 1a 0,6-
0,9%/ngay.

3.3. H¢ so chuyén déi thirc an va higu qud
s dung protein cua cd thi nghiém

Hé so thirc an (FCR) cua ca thi nghlem
thap nhat & CT3 (2,64) va cao nhit 13 16 sur
dung c6 (31,00). C6 sy sai khac co y ngh1a
thong ké (P<O 05) vé hé s6 thirc an cua ca
gilra cac cong thirc voi nhau. La mot trong
nhung dong vat an co thuy sinh dién hinh,
c4 Trim c6 noi tiéng voi ty 1é an co cao,
theo Van va cong su (2017) [12] hé sb thire
dn v6i co clia ¢4 1én téi 27,6 kg co trén moi
kg. Trong 3 cong thirc thirc an vién, nghiém
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thirc CT3 cho hé s6 thuc 4 an thap nhat va c6
su khac biét c6 ¥ nghia théng ké (P<0 05)
so vo1 hai nglem thuc thirc dn vién con
lai. So voi két qua nghién ctru cua Kenan
(2012) [7] hé so chuyen dbi thuc an cua ca
trong thi nghlem nay cao hon, tuy nhién so
v6i két qua nudi thuc té cua cac loai thirc
an hién nay nguoi dan dang su dung thi
thirc an CT3 khong c6 sy khac biét 1on,
mic du day 1a thtc dn tu ché. Hé s thirc
an trong thi nghi¢m nay con cao nguyén
nhan ¢ thé do nguyen li€u hoan toan tu
thuc vat gay ra viéc kho tiéu hoa va hap thu
chét dinh duong c6 trong thuc an. Dac biét,
trong nguyén li¢u thyc vat thuong cé cac
chit khang dinh dudng, vach té bao thuc
vat chtra ham lugng cellulose cao.

Hi¢u qua str dung proteln cua ca vdi thuc
an 1a c6 1a thap nhat 0,25 va cao nhit 1a thirc
an CT3 (1,51). Co su sai khac c6 y nghia
théng ké ve hi¢u qué su dung protein cua cé
gitra thirc an CT3 vd6i ¢6 va hai loai thire an
CT1 va CT2. Két qua nay thip hon so véi
két qua trong nghlen cuu cua Li (2018) [13]
khi danh gla hi¢u qua st dung protein trén ca
Tram c6 giai doan glong 16n (47 g/con) 1a 2,1.
Tuy nhién, két qua nay cting phu hop do ca
trong thi nghiém nay la g1a1 doan dau thuong
pham (205 g/con). So véi két qua nghién
ctru cia Ta Thi Binh va cong sy (2010) [14]
trén ca Tram den giai doan giéng 16n thi két
qua trong nghién clru nay cao hon. So véi
nghién ctru cua Kenan (2012) [7] st dung

25% bot ca trong khau phan an cho c4 Trim
co gi()ng hiéu qua st dung protein 1a1,6-2,4
thi vi CT3 trong nghién cu nay c6 ngudn
gbc hoan toan tir thyc vat hi¢u qua str dung
protein 1a 1,51 1a két qua kha quan.

3.4. Ty I¢ song

Ty 1é sdng clia ¢4 trong qua trinh thi nghiém
dat kha cao, dao dong ttr 80 tdi 85%. Khong
thay ¢6 sy khac c6 y nghia thong ké vé ty 18
song giira bon nghiém thirc trong thi nghiém
(P>0,05). Nguyén nhan c6 thé 1y giai 1a kich
¢0 ca dua vao thi nghi€ém 16n (trén 200 g/con).
Nudc ao thi nghiém dugc xtr ly dinh ky bang
ché pham vi sinh tao dleu ki¢n thuén loi cho
c4 phét trién. Trong khau phan an cua ca co
bd sung vitamin C gilp ca giam stress va tang
cuong stic dé& khang. Ket qua trong ngh1en
clru nay nay ciing tuong dong voi nghién ctru
cta Yan va cong su (2015) [9].

3.5. Ham lwong dinh duing co thit ca

Ham luong protein tong so, tro tong sd va
d6 am trong co thit c sau 90 ngay thi nghiém
khong c6 sy sai khac c6 y nghia théng ké
(P>0,05) gitra cac cong thurc thirc an (Bang 3).
Tuy nhién, ham luong lipid trong co thit ca
& nghiém thtc sir dung c6 thip hon va co su
sai khac c6 y nghia thong ké (P<0,05) so véi
cac nghiém thuc str dung thirc an vién. Trong
ba nghiém thirc str dung thtrc an vién khong
thdy su sai khac c6 y nghia théng ké vé ham
luong lipid trong co thit ca.

Bang 3. Thanh phén dinh dudng co thit ¢4 thi nghiém

Thire an thi nghiém

Chiticu CT1 CT2 CT3 Co
Protein tong sb (%) 16,41+0,77 15,02+0,54 15,44+0,47 15,40+0,34
Lipid tong s6 (%) 2,20+0,05 3,08+0,00° 3,16+0,15° 1,740,17°
Tro (%) 1,65+0,08 1,68+0,08 1,83+0,13 1,68+0,10
Am (%) 79,890,43 80,50+0,28 79,78+0,27 81,48+0,55

* Ghi chii: Gid tri trung binh + SE. Gid tri ¢ cing mét hang ¢é s6 mii khéc nhau 1a sai khdc c6 ¥ nghia thong ké (P<0,05).
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Ham luong dinh dudng trong co thit ca
trong thi nghiém nay tuong duong véi ket
qua trong thi nghiém ctua Kenan (2012) [7]
va Xi & cs (2019) [15] khi cho ca an thyc
vat ndi va thirc an vién c6 ham lugng protein
30%. Trong thi nghiém ndy van ghi nhin
hién tugng ca tich md trong ndi tang khi
st dung thirc an vién so voi ca st dung co,
mac du cac nguyén li€u hoan toan tir thuc
vat. Tuy nhién, sy khac bi€t nay gitra thirc an
CTI1 va co 1a khong 16n. Nguyén nhan co6 thé
do ham luong cacbonhydrat trong thirc an
vién c6 nguon goc thuc vat con cao, da anh

hudng t6i viée chuyén hoéa tinh bot cta gan.
Viéc b6 sung thém céc chat ¢ chirc néng ho
trg chuyén hoa béo vao trong thirc an cho ca
cling can dugc xem xét.

3.6. Chi s6 ngi tang

Hé sb rudt, gan va mat cua 16 ca thi
nghiém su dung co thap hon so véi ba
nghi¢m thirc con lai va c6 sy sai khac co
vy nghia thong ké (P< 0,05). Trong cac
nghi¢m thtrc an thirc an vién (CT1, CT2 va
CT3), khong thay co6 sy khac biét vé cac h¢
sO rudt, gan va mat (Bang 4).

Bang 4. Chi s6 ngi tang ciia ca thi nghiém

Thirc an thi nghiém

Chi tié
e CT1 CT2 CT3 Co
He 56 mat (%) 0.86 £ 0,07° 0.95 £ 0,06° 0.89 £ 0,03" 0.72 £ 0.10°
He s6 gan (%) 253+ 0,19 3130710 244+ 0,52 1,66+ 0.12°
He s6 rudt (%) 11.81 £ 0.39° 12,53+ 052" 1266 £ 0.57° 8.89 % 0.23°

* Ghi chii: Gid tri trung binh = SE. Gid tri ¢ ciing mét hang ¢6 s6 mii khdc nhau la sai khéc c6 ¥ nghia thong ké (P<0,05).

Két qua nghién ctru ndy twong dong véi két
qua ctia Yan & cs (2015) [9] v& hé sb rudt va
gan ca 1a khong co sy khac bi¢t khi su dung
thirc an c6 ham luong protein 20 va 25%. Két
qua cling dugc ghi nhan tuong tu trong nghién
ctru cua Kenan (2012) [7] danh gid anh hudng
ctia cac murc protein va lipid tdi sinh truong ctua
¢4 Tram co cho két qua h¢ ) gan la 3,0-3,2%.
Trong thi nghiém cua Li (2018) [13] khi st
dung thtrc an c6 ngudn gdc tir thuc vat ép din

va ép vién cho hé s6 rudt va gan lan luot 1a: ép
dun (7,68 va 1,59%); ép vién (7,53 va 1,54%).
Két qua cua Li (2018) [13] twong dong véi 16
¢4 an co va thip hon so véi 16 ca st dung thic
an vién trong thi nghiém nay. Nguyén nhan c6
thé do trong thirc an ép dun ty 1¢ ho hoa tinh bot
trong thtc an cao trén 70%. Do do, ca c6 thé
tiéu hoa va chuyén héa duogc tinh bot trong thirc
an, dan dén cac hé sd trong duong véi co.

a. Rudt cé su dung thirc an vién

b. Rudt cé sir dung co

Hinh 1. Rugt ca thi nghiém
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Nguyén nhén cé an c6 c6 ham lugng lipid
va hé s6 rudt thap hon so cac cong thirc con
lai c6 thé do thanh phan dinh dudng trong
cod chit xo cao, ham lugng protein tho,
cacbonhydrat, lipid thap, nén ca khong c6
hién tuong tich m& trong co thit va trong
rudt (Hinh 1). Trai lai ca st dung thuc an
vién ham lugng dinh dudng nhu protein,
lipid va tinh bot cao hon, dan dén hé sb rudt
cua cé an thue an vién cao hon so véi an co.
Theo ghi nhan trong nghién ctru cia Tian va
cong su (2010) [16] chi ra rang ham lugng
cacbonhydrat trong thirc an cao ¢ thé dan
dén tich tu lipid trong gan c4, rdi loan chuc
nang gan va anh hudng té61 mat ca. Day co
thé 12 nguyén nhan dan t&i gan cé an thirc dn
vién ¢ hé s6 cao hon ¢4 an co. Viéc can béng
ham luong cacbonhydrat, cic yéu td khang
dinh dudng va hd hoa tinh bot trong thirc an
c6 ngudn gbe thuc vat cho ca ciing 13 mot
yéu t6 can dugc chii y trong qua trinh san
xuat thirc an. Bén canh d6 cac chit hd trg
chuyén hoa béo nhu vitamin E, cac chit ting
cuong chirc nang gan nhu inositol, choline,
sorbitol... cling nén dugc tinh toan bd sung
vao khau phan gitip c4 phat trién t6t.

4. Két luan

Sau 90 ngay nudi, nghiém thurc st dung
thtrc an CT3 (25% protein) cho toc do téng
truong, hi¢u qua su dung protem va hé so
chuyén héa thirc 4n 13 tot nhét trong ba loai
thire an vién va co. Thic an vién va co déu
an khong anh huong téi ty 1& sdng, ham
lugng protein, trong co thit ca thi nghiém.
Cac chi s6 gan, mat, rudt ca str dung thirc
an vién déu cao hon so véi ca an co. Két
qua nghién ctru ndy budc dau cho thiy thirc
an CT3 (25% protein) phu hop va c6 thé
sir dung thay thé co trong giai doan nudi
thuong pham cé tram.

78

Loi cam on

Nghién ctru duoc thuc hién dudi sy hd
trg kinh phi tir dé tai “Nghién ctru phat trién
thirc &n vién cong nghiép cho ca Trim co
(Ctenopharyngodon idellus) thuong pham”,
thudc chuong trinh dat hang dé tai khoa hoc
cong nghé cap co s ndm 2020 - Vién Nghién
ctru Nudi trong Thay san 1.
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EFFECT OF PROTEIN LEVELS IN DIETS ON GROWTH PERFORMANCE
OF GRASS CARP (Ctenopharyngodon idellus) IN GROW-OUT STAGE

Do Van Thinh', Tran Thi Mai Huong’, Nguyen Thi Bien Thuy”,
Cao Thi Linh Chi’, Le Vin Khoi*
'Research Institute for Aquaculture No 1, Bac Ninh

Abstract

he study was carried out to evaluate the effect of protein levels in diet on growth performance and survival

rate of grass carp (Ctenopharyngodon idellus) in grow-out stage. A total of 240 fish, average initial body
weight 202.66 + 0.97 g/fish were distributed randomly in 12 hapas (10 m*hapas) with triplicate. Three kinds
of diets with protein content of 15, 20 and 25% respectively and elephant grass (Pennisetum Purpurrerum) as
control diet were used in the experiment. After the time of 90 days of feeding trail, the growth performance,
protein efficiency ration and feed conversion ratio of fish used the diet CT3 (25% protein) achieved the best
results among the experimental diets. Survival rate in the experiment was not significantly different. However,
lipid content in muscle, hepatosomatic index, gallbladder somatic index, viscera somatic index of fish feed
pellet diet were higher than those of elephant grass fish fed. In this study, the results suggested that the diet
(CT3) 25% protein was suitable and could substitute for grass in culturing grass carp in grow-out stage.

Keywords: Grass carp, protein content, growth performance.
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