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ABSTRACT

This study was conducted to evaluate the potential replacement of fishmeal
protein by gut weed (Enteromorpha intestinalis) protein in practical diets for
spotted scat (Scatophagus argus) fingerlings. A control diet containing
fishmeal as main protein source was compared with five experimental diets
in which fishmeal protein was replaced by increasing dietary levels of gut
weed protein that is 10%, 20%, 30%, 40% and 50%. All diets were
formulated to be equivalent in crude protein (30%) and lipid (7%). 30
experimental fishes with average initial weight of 0.49 g were stocked at
salinity of 5 ppt. After 2 months of feeding trial, survival of fishes were
similar, ranging from 81.1 to 84.4%. No significant differences (p>0.05)
were observed in the growth rate of spotted scat from 10% to 40%
substitution of gut weed protein and the control diet. The proximate
composition (water, protein, Ca and P content) of fish carcass was not
affected by the feeding treatments. However, the lipid contents of fish carcass
reduced with increasing levels of gut weed protein in the diets. These results
suggest that gut weed protein could replace up to level of 40% of fishmeal
protein in practical diets for spotted scat fingerlings.

TOM TAT

Nghién ciru danh gid khd ndng thay thé dam bét cd bang dam bot rong bin
(Enteromorpha intestinalis) lam thirc an cho ca ndu (Scatophagus argus)
giong. Nghiém thirc thirc dn doi chirng véi nguon cung cap la dam bt ca, 5
nghiém thirc con lai co mirc dam bot ca dwoc thay thé bang dam bot rong
bun lan lwot la 10%, 20%, 30%, 40% va 50%. Tét ca cdc loai thirc an thi
nghiém co cung ham luong dam (30%) va lipid (7%). 30 ca thi nghiém co
khéi lwong trung binh la 0,49 g dwoc nudi 6 d6 man 5%o. Sau 2 thang thi
nghiém, ti 1¢ song ciia cd ndu giita cac nghiém thirc thirc an tiong tw nhau,
dao dong tir 81,1 dén 84,4%. Khong c6 sw khdc biét thong ké (p>0,05) vé toc
dé ting trwdng cia cd ndu & mire thay thé protein rong bin tir 10% dén 40%
va thirc an doi chitng. Thanh phan sinh héa (ham lwong nwée, protein, Ca va
P) cua thit ca nau khéng bi anh huong boi nghiém thiec thiee an. Tuy nhién,
ham lwong lipid cia ca ndu co xu huong giam theo sy tang ham luong dam
rong bun co trong thirc an. Két qud nghién ciru nay cho thay dam bot rong
biin cé thé thay thé dén 40% dam bot cd trong thire an cho cd ndu giong.
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1 GIOI THIEU

Chi phi thirc dn chiém ty 18 rat cao, hon 50%
tong chi phi nuoi cac loai thily san néi chung.
Trong d6, protein dugc xem 1a thanh phan dat
nhat trong thirc n cua dong vat thiy san. Bot
c4 duge xem 1a ngudn cung cip chit protein va
cac dudng chat khong thé thiéu trong ché bién
thirc an cho c4, tom (Tran Thi Thanh Hién va
Nguyén Anh Tuén, 2009). Tuy nhién, gia bt ca
ngdy cang ting va chit luong khong on dinh
lam ting gia thanh san xuét thic an (Tidwell et
al., 2005). Do d6, trong san xuat thirc an nham
lam giam chi phi san xuat va tang lgi nhuan cac
nha san xuit thuong st dung ngudn dam thuc
vat ré tién, san c6 cua dia phuong 1am ngudn
nguyén li¢u thay thé bot ca (FAO, 201 1). Rong
bién 1a mot trong nhiing d01 tuong c6 tiém ‘nang
dugc st dung nhu 13 ngudn dam thay thé phu
hop trong thirc an thuy san (Giiroy et al., 2007).
Nhiéu nghién ctru da tim thiy rong bun cé gia
tri dinh dudng cao, giau axit amin, vitamin va
khoang chat can thiét trong thirc an cta tém, ca
va ¢6 thé duoc sir dung ¢ dang tuoi hoac dang
kho thay thé mot phan hodc hoan toan bot ci
trong khau phan an cho ca (Gibson, 2001;
Aguilera-Morales et al., 2005; Yildirim et al.,
2009). O ddng bang song Ciru long, rong bun
xuét hién tu nhién véi sinh luong kha 16n trong
cac thuy vyc nudce lo (ao nuodi tdom quang canh,
kénh, muong...) cia cac tinh Soc Trang, Bac
Liéu, Ca Mau, Bén Tre c6 tiém ning 16n trong
nudi trong thuy san (SUDA, 2009). C4 nau la
loai ca an tap thién vé thuc vat, thanh phﬁn thire
an trong da day ctia ca nau gdm mun ba hitu co,
dong vat nguyén sinh, rong, tdo... (Barry and
Fast, 1992; Nguyén Thanh Phwong va ctv.,
2006). Ca nau co6 thit thom ngon va co gia tri
kinh t& kha cao. Pic biét trong thdi gian gan
day, ca nau duoc nudi lam ca canh kha phd bién
trén thi truong nude ta (Ly Van Khanh va ctv.,
2010). Muc tiéu ciia nghién ctru nay 1a nhim
xéac dinh mic thay thé dam bot ca bang dam bot
rong bun (Enteromorpha intestinalis) trong
thire an vién cho ca nau (Scatophagus argus)
glong, khuyén khich sir dung ngudn rong bun
san c6 tai dia phuong lam thitc an cho cac loai
ca, tom va nang cao thu nhap cho cac nong ho.
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2 PHUONG PHAP NGHIEN CUU
2.1 Hé thong thi nghi¢m

Hé théng loc sinh hoc dugc thiét ké gdm 3
bé nudi va 1 bé loc. B loc 1a bé nhwa 200L, gia
thé chu yéu cho vi khuéan phat trién 1a d¢a 1-2 cm
va cat (ti 18 da/cat = 4/1) va thé tich loc chiém
25% so voi thé tich nude uong, bé va vat liéu
loc dwogc khir trung bang chlorine 200 ppm. Khi
hé théng loc sinh hoc dugc van hanh, ché phém
sinh hoc Zimovac duoc bd sung vao bé loc cho
vi khuén phat trién dé c6 tac dung loc sinh hoc.

2.2 B tri thi nghiém

Thi nghiém st dung rong bun lam thtrc an
cho ¢4 nau gdm 6 nghiém thirc v6i 3 1an lap lai
dugc bd tri ngdu nhién trong hé théng loc sinh
hoc tudn hoan va suc khi lién tuc. Ca thi nghiém
duogc bd tri trong bé composite 200 L, thé nudc
100 L & 6 man 5%, voi mat do 30 con/bé.
Khdi lugng va chiéu dai trung binh ban dau 1a
0,49g va 2,13 cm. Sau nghiém thuc thirc an
duoc thiét lap thay thé dam bot ca bﬁng dam
rong bun (c6 cung ham lugng protein 30% va
lipid 7%). Nghiém thurc thire an dbi chimg voi
ngudn cung cap dam la bot ca. Nam nghiém
thirc con lai c6 mirc dam bot ca duge thay thé
bang dam bot rong bun véi mirc ting dan la
10%, 20%, 30%, 40% va 50%.

2.3 Cham s6c va quan ly

C4 nau giéng c6 ngudn gbe tu nhién duoc
wong dudng 4 tuan dé ca thich nghi vai tap tinh
an thic an trén san. Ca duoc cho an 2 lan/ngay
vao lac 7:00 va 17:00 gio v6i muc ban dau 10%
trong lwong ca/ngdy va sau d6 c6 sy diéu chinh
dé dam bao cé an thoa man. Sau 1,5 gio cho an,
luong thirc an thira trong san dn duoc thu va sy
kho dé xac dinh lugng thirc an ca an vao. Thoi
gian thi nghiém la 2 thang.

2.4 Thirc an thi nghiém

Rong bun sau khi thu vé duoc rira sach, phoi
kho, nghién min thanh bot. Cac nguyén liéu
phéi ché thuc an gém bdt ca, bot rong bun, bot
dau nanh, cdm gao va mi lat dugc phan tich
thanh phan sinh héa trudc khi phoi ché thirc an
(Bang 1). Thanh phin cac nguyén liéu va thanh
phan sinh héa cua thic an thi nghiém duoc
trinh bay trong Bang 2.
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Bang 1: Thanh phan héa hoc ciia cic nguyén liéu (% khdi lwrgng khd)

Nguyén li¢u Bt ca Bot ddu nanh Bt rong biin Cam gao Mi lat
Protein tho 63,40 47,48 18,12 12,64 3,00
Lipid thoé 8,19 3,77 1,37 12,02 2,00
Tro 20,98 8,18 28,65 7,35 2,95
Xo 0,37 5,89 4,57 2,42 4,02
NFE 7,06 34,68 47,29 65,57 88,03
Am do 12,79 10,98 8,21 13,98 12,99
Bang 2: Thanh phin cac nguyén li¢u trong nghiém thirc thirc in (% khdi lwong khé)

Thanh phan Doi chimg  10% DRB__ 20% DRB _ 30% DRB__ 40% DRB__ 50% DRB
Bot ca 20,00 18,00 16,00 14,00 12,00 10,00
B¢t dau nanh 28,52 28,95 29,20 29,99 31,99 32,99
Bot rong bun 0,00 6,99 14,04 20,95 28,00 34,97
Cam gao 24,71 24,34 24,70 22,86 15,38 12,51
Mi lat 21,89 16,64 10,85 6,65 6,17 2,63
Dau muyc 0,88 1,08 1,21 1,56 2,46 2,90
Premix vitamin khoang 2,00 2,00 2,00 2,00 2,00 2,00
Chét két dinh 2,00 2,00 2,00 2,00 2,00 2,00
Tong 100 100 100 100 100 100
Két qua phén tich thanh phin héa hoc thirc iin thi nghi¢m (% khdi lrgng khé)

Do am 10,44 10,15 10,86 10,48 9,56 10,55
Protein tho 30,53 30,07 30,01 30,20 30,12 30,24
Lipid tho 7,24 7,15 7,47 7,59 7,50 7,35
Tro 17,14 17,47 17,23 17,16 17,64 18,79
Xo 3,99 3,98 4,78 4,59 3,98 3,23
NFE 41,10 41,32 40,52 40,46 40,76 40,39
Nang lugng thé (kcal/g) 4,11 4,08 4,08 4,10 4,10 4,07

(*): Nang luong dwoc tinh dwa theo: Pam (5,65), chét béo (9,45), NFE (4,20)

NFE: chat dén xudt khéng dam; PRB: Dam rong bin
2.5 Thu thap sb liéu

— Yéu t6 méi trwong: nhiét 46 va pH duoc
do bang may do pH-nhiét d6 vao lac 7:00 va
14:00 gi> mdi ngay. Ham luong NO, (mg/L)
va N-NH,/NH; (mg/L) duoc xac dinh 7
ngay/lan bang bo test SERA, Piic.

— Chi tiéu danh gia ca nau: Khéi luong ca
ban dau dugc xac dinh khi b tri thi nghiém.
Tang truong cua ca dugc xac dinh bang cach
dinh ky thu miu ca 15 ngay/lan, 10 con cé &
mdi bé thi nghiém dwoc bat ngiu nhién dé tinh
khdi lugng trung binh. Khi két thuc thi nghiém,
tat ca ca thi nghi¢m dugc can khdi luong va do
timg ca thé va ti 16 sdng cua c4 nau duoc tinh
theo sb ca thu hoach.

° Ti 18 séng (%) = 100 x (s6 ca thu
hoach/sé c4 tha)

° Khbi lwong gia ting (g) = Khdi lugng
cudi (W,) - Khdi luong dau (Wy)

85

° Tang truong theo ngay (g/ngay) = (W.-
Wy)/thoi gian nudi

° Tang truong dac biét (%/ngay) = 100 x
(LnW, — LnW,)/ thoi gian nudi

° Lugng thuc an &n vao (mg/con/ngay)
FI = (2 thuc an cung cap - X thuc an
con lai)/thoi gian thi nghiém

° Hg sb tiéu ton thire &n (FCR)= X thirc
an su dung/sy tang khoi lugng

° Hi€u qua st dung protein (PER) = Su
tang khoi Iugng/protein dugc an vao

Cé sau khi thi nghiém duoc thu va lay phan
thit va da dé phan tich thanh phan héa hoc. Céac
chi tiéu gébm ham luong nudc, protein, lipid,
tro, x0, canxi va phospho dugc xac dinh theo
phuong phap AOAC (1995).

° NFE (chit din xuét khéng dam) =
100% - (protein + lipid + tro + x0).
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2.6 Xirly s6 li¢u

S6 liéu trung binh va do léch chuan béing
duoc tinh bangchuong trinh Excel, va phan tich
ANOVA tim sy khac biét gitra cac trung binh
nghiém thirc bang phep thr TUKEY ¢ muc y
nghia (p<0,05) st dung phan mém SPSS
version 14.0.

Bang 3: Bién dong cac yéu té méi trudng
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3 KET QUA VA THAO LUAN

3.1 Céc yéu té mdi trwdng nwéc trong bé wong
Bién dong cac yéu t6 méi truong nude & cac

nghi€ém thac trong thoi gian thi nghiém dugc

trinh bay & Bang 3.

Nghiém Nhiét d9 pH N-NO; NH,'/NH;
thire Sang Chiéu Sang Chiéu (mg/L) (mg/L)
0%DRB 25,140,64 26,0+0,85 7,4+0,27 7,6+0,27 0,35+0,18 0,18 + 0,09
10%DRB 25,0+0,68 26,0+0,87 7,4+0,29 7,6+0,26 0,39 + 0,36 0,22 +0,12
20%DRB 25,0+0,76 25,9+0,95 7,5+0,27 7,6+0,25 0,34+0,16 0,32 + 0,24
30%DRB 24,9+0,74 25,8+0,94 7,5+0,29 7,6+0,26 0,33+0,13 0,25+0,13
40%DRB 24,9+0,72 25,8+0,95 7,5+0,28 7,6+0,27 0,25+0,17 0,29 + 0,15
50%DRB 25,0+0,74 25,8+0,94 7,4+0,30 7,6+0,31 0,40 + 0,27 0,24 +0,16

Trong sudt thoi gian thi nghiém, nhiét do
trung binh dao dong trong khoang 24,9 -
26,0 °C, pH trong khoang 7,4 - 7,6, Ham lugng
NO, trong khoang 0,25-0,4 mg/L va NH, /NH;
trong khoan 0,18 - 0,24 mg/L (Bang 3). Theo
Boyd (1998, nhiét d6 thich hop cho céc loai
thily san ving nhiét d6i dao dong 25-32°C, pH
thich hgp 1a 6,5 - 9,0 va ham lugng N-NH,"
thich hop nhét 1 duéi 1,0 mg/L (cho phép dén
2 mg/L) va ham lugng N-NO,™ thich hop nhat
1a dudi 0,5 mg/L (cho phép cho phép dén
1,7 mg/L). Nhin chung, céac yéu t6 nhiét do, pH
trong thi nghiém ndy ndm trong khoang thich
hop cho su phat trién ctia ca nau.

3.2 Danh gia anh huéng cia viéc thay thé dam
bot cac bang dam bt rong biin den til¢
sOng va ting truomg ciia ca nau gidng

Sau 2 thang thi nghiém ty 1& séng cua ca &
cac nghiém thtrc dat kha cao tir 81,1 — 84,4% va
khac biét khong co y nghia thong ké (p>0,05).
Két qua cho thdy dam rong ban thay thé dam
bot ca trong thirc dn dén 50% khong anh huong
dén ty 1¢ sdng cua ca nau (Bang 4).

Téng trudng cla ca nau dugce trinh bay trong
Bang 4 va Hinh 1. Két qua cho thiy cho thay
sau 2 thang nudi c6 sy khac biét vé tang truong
vé khéi lwong va chiéu dai ciia ca nau giita cac
nghiém thirc. Tang trudng cua ca giam theo su
tang ctia ham lwong dam rong bun thay thé dam
bot ca trong thic an. Ting trudng dat cao nhat
& nghiém thic 0%DRB va 10% DRB va thip
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nhat & nghiém thic 50%. Tuy nhién, khong co
su khac biét co ¥ nghia théng ké & cac nghiém
thirc 10 - 40% so v6i dbi chimg (p>0,05) va su
khic biét c6 y nghia thong ké (p<0,05) chi
dugc tim thdy gitra nghiém thirc 50% DRB va
nghiém thirc di ching. Nhin chung, ham luong
dam rong bun thay thé dam bot ca 1én dén 40%
trong thitc an céd nau (tuong duong 28% rong
bun trong thirc dn) khong anh huéng dén ting
trudng cua ca.

Két qua ting truong & thi nghiém nay phu
hop vé6i két qua nghién ctu cia Wassef et al.
(2001), danh gid anh huong cac muc bd sung
bot rong luc (Ulva sp.) khac nhau (10, 15, 20 va
25%) vao khau phan an dén ting truong, ti 18
song cua ca ca dbi (Mulgil cephalus). Tac gia
béo cdo rang bd sung bot rong Ulva khong anh
huong dén ti 1¢ song. Toc do ting truong va
hiéu qua s dung thirc an cua ca dbi t6t nhat
0 nghiém thic 20% bot rong Ulva. Asino et
al. (2010) bio céo rang bd sung rong bun
Enteromorpha prolifera tu 5 - 15% vao thic an
cho ca du vang Pseudosciaena crocea, tang
trudng cua ca tang theo su tang luong rong
bun trong khau phan an. So sanh hiéu qua sir
dung 4 loai rong: E. intestnalis, Grateloupia
filicina, Gracilaria verrucosa, Polysiphonia
sertularioides véi ty 1€ 30% trong thuc &n ca
Rohu (Labeo rohita) va ca Mrigal (Cirrihinus
mrigala) giai doan giéng; Swain and Padhi
(2011) nhan thiy c4 an thirc dn c6 bd sung rong
déu cho tang truong tot hon dbi chimg.
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Tuong ty, cac nghién ctru trén loai rong bién
khéac lam thtc an cho ca cling khong lam anh
huéng dén ting trudng cia ca. Mot s6 nghién
clru trén cé trap Sparus aurata cho thiy ca ting

Y £

Khoi lugng canau (g)

Hinh 1: Ting truéng vé khoi lwong
ca nau theo thoi gian
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truong t6t hon khi bo sung rong vao thic n véi
ham luong hop ly: 5% Porphyra yezeoensis
(Mustafa et al., 1995); 5% Ulva (Wassef et al.,
2005).

—a— 50°.DRB

15 30 15
Thai gian thi nghiém (ngay)

Bang 4: Toc do ting trwéng vé khoi lwgng va chiéu dai cia cd niu

Nghiém thirc Tang trong DWG_KL SGR_KL DLG_CD SGR_CD  Tilé song

; (2) (g/ngay) (%o/ngay) (cm/ngay) (%/ngay) (%)
0%DRB 1,7840,55°  0,030+0,016°  2,50+0,43° 0,034+ 0,008° 1,12+0,19° 844 +11,7*
10%DRB 1,7740,54°  0,029+0,019°  2,50+0,42° 0,034+ 0,009° 1,10+ 0,22° 83,3 10,0
20%DRB 1,71£0,55°  0,029+0,015®  2,45+0,44™ 0,033+ 0,005®  1,10+0,13® 81,1+5,1*
30%DRB 1,66+0,54  0,028+0,015®  2.41+0,44® 0,033+ 0,006® 1,09+ 0,14 84,4 +6,9"
40%DRB 1,60+£0,56®  0,027+0,015®  2,35+0,47" 0,033+ 0,006® 1,08+ 0,15 82,2+ 10,2
50%DRB 1,46£0,46°  0,024+0,012°  2,25+0,41° 0,030+ 0,006°  1,02+0,16* 81,1 +11,7*

Cdc gid tri thé hién trén bang la gid tri trung binh va dé léch chudn

Cdc gid tri trong cung mot cot ¢6 ky tu (a, b, ¢) khac nhau the hién sy khac biét co y nghia thong ké (p<0,05)
DWG KL va SGR _KL: toc do tang truong theo ngay va toc do tang trudng dac biét vé khoi lwong

DLG CDva SGR_CD: téc dg ting trucng theo ngay va toc do ting trudng ddc biét vé chiéu dai

3.3 Hiéu qua str dung thirc an ciia ca ca nau
Luong thirc an an vao (FI) clia ca nau giam
khi ham lugng protein rong bin thay thé
protein bot ca trong thic an ting. FI thap
nhat (79,17 mg/con/ngay) dugc tim thiy &
nghiém thirc 50% DRB va khac biét c6 ¥ nghia
(p<0,05) so v6i nghiém thirc d6i chimg co FI
cao nhét (77,51 mg/con/ngay). Cac nghiém thirc
thay thé 10, 20, 30, 40% DRB khac biét khong
¢6 ¥ nghia (p>0,05) so véi d6i ching (Bang 5).

Mot sd nghién ciru ciing cho thiy rong bién
dugc bo sung vao thirc an c6 thé dnh huong dén
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lugng thire an an vao cla céac loai thily san nudi.
Trong thi nghiém nay, khi ting mirc thay thé
dam bot ca bang dam rong bin trong khau phan
an lam giam lugng thirc an ca an vao. Theo
Ayoola (2010) khi muc dam thyc vat bd sung
vao thuc an cao lam gidm vi ngon cua thirc an
nén c4 an it hon. Tuy nhién, nghién clru cia
Wassef et al. (2005) nhan thiy c6 lugng thirc an
dn vao cua ca trap (Siganus aurata) tang khi
ham luwong rong Ulva lactuca trong thitc an
tang. Nghién ctru khac cho thdy lugng thirc an
an vao cua ca chép (Cyprinus carpio) ¢ nghiém
thtrc 5 - 15% rong Ulva khong khéc biét so voi



Tap chi Khoa hoc Truong Pai hoc Can Tho

thirc an ddi chimg (Diler et al., 2007). Két qua
tuong ty d6i v6i ca ca rd phi (Oreochromis
niloticus) lugng thirc an an vao giam dan khi
rong U. rigida b6 sung vao khau phan in ting
tir 5 dén 15% (Giiroy et al., 2007).

Bang 5: Téng, lwong thire in in vao (FI), hé sb

tieu ton thirc dn (FCR) va hi¢u qua sir
dung protein (PER) (tinh theo % Kkhoi

lwgng kho)

Nghi¢m Fl (mg/ FCR PER
thire con/ ngay)

0%DPRB  77,51+2,56° 2,61+0,16* 1,26+0,08"
10% DRB  76,78+2,16® 2,60+0,12*  1,28+0,06"
20% DRB  74,96+3,35® 2,63+0,17* 1,27+0,08"
30% DRB  73,85+3,06” 2,67+0,05" 1,24+0,02°
40% DRB  71,71£2,97"  2,69+0,06" 1,24+0,03"
50% DRB  69,17+2,60° 2,83+0,17° 1,17+0,07"

Cidc gid tri thé hién trén bang la gid tri trung binh va d¢
léch chudn..

Cdc gia tri trong cung mot cgt co ky tw (a, b, ¢) khdc nhau
thé hién sw khdc biét c6 y nghia thong ké (p<0,05)

Bang 5 cho thidy hé sd tiéu ton thirc an
(FCR) c4 nau dao dong tir 2,60 dén 2,83. FCR
c6 khuynh huéng tang nhe tir nghiém thic 20%
DRB dén 40% DRB va ting cao nhét & nghiém
thirc 50% DRB. Tuy nhién, sy khac biét gitra tat
ca cac nghiém thirc khong c6 y nghia théng ké
(p>0,05). Nhu vay, khi thay thé 50% dam bot
ca bang dam rong bun (twong duong 35% rong
bun trong cong thic thirc an) khong anh hudng
dén FCR.

Hé sb thic dn cta c4 nau trong thi nghiém
nay tuong d6i cao dao dong tir 2,60 dén 2,83
pht hop vé6i két qua nghién ciru cia Hoang
Nghia Manh va ctv. (2011) khi so sanh anh
huong ctia ham lugng protein khac nhau 1én
sinh trudng va ty 16 song cua ca nau, FCR dao
dong tir 2,39 dén 2,92.

Mot sé nghién ciru ciing thay rang viée bo
sung rong bién vao thic an giup cai thién hoic
khong 1am anh hudng dén FCR cua ca: thic an
ca trap Sparus aurata c6 bd sung 5, 10, 15%
rong Pterocladia capillacea (Wassef et al,
2005); ca chdm Dicentrarchus labrax bd sung
5 - 10% rong G. bursa-pastoris hoac U. rigida
vao thuc an (Valente et al., 2006); ca chép
Cyprinus carpio 5 - 15% Ulva (Diler et al.,
2007). Piéu nay ciing phu hop khi sir dung rong
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bién trong ché d6 an ciia ca ro phi: 5, 10% U.
rigida hodac 5, 10, 15% Cystoseira barbata
(Giiroy et al., 2007); 5% U. rigida (Ergiin et al.,
2008); 10, 15, 20% Ulva sp. (El-tawil et al.,
2010).

Hiéu qua st dung protein (PER) & cac
nghiém thuc tor 1,16-1,28, trong d6 PER
nghiém thuc 10% DRB (1,28) dat cao hon so
v6i dbi chimg (1,26). PER c6 xu huéng giam
khi ham lugng dam rong bun thay thé dam bot
c4 trong thic tang tir 20% dén 50%. Tuy nhién,
két qua thong ké biéu thi khong co su khéc biét
(»>0,05) gitra cac nghiém thurc (Bang 5).

Theo Yousif et al. (2004) ca dia Siganus
canaliculatus cho an thic dn bd sung rong bun
Enteromorpha intestinalis 1én d&n 30% van
khong 1am anh huong dén hiu qua st dung
protein cua ca. Nghién ctru cia Wassef et al.
(2005) ca trap S. Aurata an thitc an c6 chtta 5 -
15% rong Ulva lactuca hodc Pterocladia
capillacea cho ting truong tot va khong giy
anh huong dén PER cua ca. Valente et al.
(2006) nhan thay ca 3 loai rong Gracilaria
bursa-pastoris, Ulva rigida va Gracilaria
cornea bd sung & mirc 5 - 10% vao ché do an
ctia ca chdm Dicentrarchus labrax déu khong
lam giam PER cua cé. Diler ef al. (2007) thay
rang PER cua ca chép Cyprinus carpio khong
bi anh huong khi bo sung 5 - 15% U. rigida vao
thirc an. Khi nghién ctru anh hudng cua rong
Ulva sp. lén sinh truéong cia cd r6 phi
Oreochromis sp. El-tawil et al. (2010) nhan
thdy c4 an thie an chta 10 - 20% Ulva c¢6 PER
cao hon ca an thirc an d6i chimg va c4 an thirc
an 25% Ulva c6 PER khong khac biét so voi
d6i chung.

3.4 Thanh phén sinh héa thit c4 niu

Két qua & Bang 6 cho thay ham luong nudc,
protein, Ca va P cua thit cd nau gilta cac
nghiém thirc thire thic an twong ty nhau, dao
dong lan lugt 1a 74,24 -75,44%, 63,90- 65,34%,
0,64 - 0,74% va 1,25 - 1,65%. Két qua biéu thi
dam rong bun thay thé dam bot ca dén 50%
khong anh hudng dén cac chi tiéu nay.

Ham luong lipid cia cd ndu c6 xu hudng
giam dan khi ham lugng dam rong bun trong
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thirc 4n ting dan.Tuy khong c6 su khac biét
giita nghiém thic 10 - 20% so véi dbi chimg,
nhung ham lugng lipid cua thit ca & nghiém
thirc 30 - 50% thap hon c6 y nghia so véi
nghiém thirc 10% DRB va dbi chimg (p<0,05).

Nguoc lai, ham lugng tro c6 khuynh hudéng
tang theo muc ting dam bdt rong bun trong
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thtrc an, trong d6 ham luong tro ¢ nghiém thirc
10% PRB va dbi chung thap hon c6 ¥ nghia so
v6oi cac nghiém thic con lai.Thém vao do,
nghiém thirc 20 - 30% DRB thip hon ¢ y
nghia (p<0,05) so véi nghiém thuc 40 - 50%
DRB (Béng 6).

Biang 6: Thanh phan sinh héa cia thit ca nau sau 60 ngay thi nghiém (% khdi lwong khd)

NT Nude Protein Lipid Tro Ca P
0%DRB 7436+0,30°  65,16+0,83" 14,03£0,23*  5,87+0,11*  0,67+0,02*°  1,65+0,10°
10%DRB 73,8040,20°  64,94+0,18"  13,69+0,15®  5,98+0,08*  0,66+0,05*  1,59+0,24°
20%DRB 74474034  64,97+0,46°  13,59+0,20"  6,43+0,09°  0,6440,05°  1,25+0,07°
30%DRB 74,3240,17°  64,30+0,87° 13,34+0,23°  6,6140,06°  0,66+0,04*  1,36+0,13°
40%DRB 7424+0,26°  65,34+0,13° 13,33£0,06°  6,86+0,05°  0,69+0,02°  1,37+0,16
50%DRB 75,44+0,13°  63,90+0,29° 13,21+£0,06°  7,10+0,06°  0,74+0,03*  1,56+0,11°

Cdc gia i thé hién trén bang la gia tri trung binh va do léch cf,tud,n )
Cac tri so trén cung mot cot co cac ky tw (a, b, ¢) khdac nhau thé hién su khac biét co y nghia thong ké (p<0,05)

Str dung rong bun trong thirc an cé nau
khong lam thay d6i mot s6 thanh phan dudng
chat trong co ca nhu: ham luong nude, protein,
Ca, P. Mot s6 nghién ctru sir dung rong bién
trong thirc an thuy san ciing cho két qua tuong
tu (Wassef et al, 2005; Valente et al., 2006;
Diler et al., 2007; Giiroy et al., 2007; Yildirim
et al, 2009). Hon nita, El-Tawil (2010) va
Swain and Padhi (2011) con nhan thidy ham
luong protein trong co ca tang khi an thac an c6
b6 sung rong bién.

Trong thi nghiém, ham lugng lipid trong co
thit c4 giam khi ham luong PRB thay thé PBC
trong thirc n ting dan. Két qua nay phu hop
vdi nghién cuu cua Yousif e al. (2004); Giiroy
et al. (2007); Yildirim et al. (2009). Tuy nhién,
nghién ctru cua Diler et al. (2007) va Giiroy et
al. (2007) di tim thdy ca an thic an c6 chia
rong bién ham lugng lipid trong co ca ting.

4 KET LUAN

— Ty 1& sbng cua c4 nau khéng bi anh
hudng boi viée thay thé 50% dam bot ca bang
dam rong ban trong khdu phan an cho ca
nau gibng.

— Tbc @6 ting trudng va hiéu qua sir dung
thirc an cua ca nau khi ham luong protein rong
bun thay thé protein bot ca 1én dén 40% trong
khau phan an (twong mg 28% rong bun trong
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thtrc an), khong co su khac biét théng ké so véi
thire an ddi ching.

— Thanh phan sinh hoa cua thit c4 nau gdm
ham lugng nudc, protein, cancium va phospho
khong bi anh huong boi ham lugng dam rong
bun thay thé dam bot ca trong thic dn. Ham
lugng lipid cia cé ndu c6 xu hudng giam theo
su tang ham lugng dam rong bun trong thirc an.

Két qua nay cho thiy dam bot rong bin co
thé thay thé dén 40% dam bot ca trong ché bién
thirc an dé wong ca nau gidng.
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