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ABSTRACT

The study was conducted to assess potential of using green seaweed (Cladophora
sp.) as a feed for tilapia (Oreochromis niloticus). Seven feeding regimes were applied
with triplicate tanks, and fish was fed daily either commercial feed or fresh/dried
green seaweed.: (1) single commercial feed daily as a control treatment, (2 and 3)
single fresh/dried green seaweed everyday and 2 alternative feeding regimes where
(4 and 5) 1 day commercial feed and 1 consecutive day fresh/dried green seaweed, (6
and 7) 2 consecutive days fresh/dried green seaweed. Fish with initial weight of
3.9440.26 g was stocked in the 250L tanks at salinity of 10 ppt with continuous
aeration. After 60 days of culture, survival of tilapia was not affected by the feeding
treatments, and in the range of 93.3-98.3%. Growth rates of experimental fish fed
alternative 1 day commercial feed and 1 day green seaweed were not significantly
different from the control group (p>0.05). Application of alternative feeding regime,
pellet feed could be reduced from 29.6% to 38.6% and water quality was better than
compared with the control treatment. For proximate composition of fish muscle, the
highest crude lipid content in fish fed commercial feed while the moisture, crude
protein and ash contents had no influenced by feeding treatments. These results
indicated that fresh/dried green seaweed can be used as a feed to partially substitute
commercial feed for rearing tilapia which could contribute to save feed cost.

TOM TAT

Nghién ciru dwoc thue hién nham danh gié kha ndng sit dung rong xanh
(Cladophora sp.) lam thirc an cho ca ré phi (Oreochromis niloticus). Thi nghiém
gom 7 nghiém thire duwoc Iap lai 3 lan, moi ngdy ca dwgc cho an thirc an vién hoac
rong xanh twoi/khé: (1) thirc dn vién méi ngay la nghiém thire doi chimg; (2 va 3)
rong xanh tuoi/khé moi ngay; (4 va 5) 1 ngay rong xanh tioi/khé_1 ngay thirc dn
vién; (6 va 7) 2 ngay rong xanh twoi/khé 1 ngay thirc an vién. Cé ré phi giong c6
khéi lwong ban dau la 3,49+0,26 g dugc nuoi trong bé 250 L ¢ do man 10%o va suc
khi lién tuc. Sau 60 ngdy nudi, ti ¢ song ciia cd khéng bi dnh hirong béi thire an, dao
dong 93,3-98,3%. Toc dg tang truomg ciia ca cho an ludn phién 1 ngay rong xanh
twoi/khd 1 ngay thire an vién khdc biét khéng cé y nghia thong ké (p>0,05). Ap
dung cho an ludn phién rong xanh va thirc an, hrong thirc an vién c6 thé diroc gidm
tir 29,6% dén 38,6% dong thoi chdt wong muée tot hon so voi nghiém thirc doi
chimg. Thanh phan sinh héa thit cé cho thay ham heong lipid giam trong khi ham
leong muede, protein va tro khong khdc biét (p>0,05) giita cdc nghiém thire. Két qua
nghién ciru cho thdy rong xanh twoi/khé cé thé dieoe sir dung lam nguon thike an thay
thé mt phan thire an thiwong mai dé nudi cd r6 phi gop phan giam chi phi thirc dn.

Trich dan: Nguyén Thi Ngoc Anh, Nguyén Thi Thiy An, Pham Thi Tuyét Ngén va Tran Ngoc Hai, 2017.
Nghién ctru st dung rong xanh (Cladophora sp.) 1am ngudn thuc an cho cé rd phi (Oreochromis
niloticus). Tap chi Khoa hoc Truong Dai hoc Can Tho. 50b: 119-126.
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1 GIOI THIEU

Ca 16 phi (Oreochromis sp.) séng dugc trong
moi trudng nudc ngot, 1o va man, an tap thién vé
thue vat, thire an chu yéu 1a rong tao va mun ba
hitu co, nhu ciu dam thép, ham lwgng dam trong
thirc an 25-35% cho sinh truong t6t (El-Dahhar,
2007; Bahnasawy et al., 2009). Day la ddi tuong co
gia tri thwong phdm cao, 16n nhanh va d& nuéi &
cac md hinh nudi khac nhau, ching c6 kha nang
chdng chiu tot véi cac diéu kién moi truong khic
nghiét (FAO, 2013). O nudc ta, ca ro phi dugc xem
la mot trong nhitng dbi twong tiém ning trong
chién lugc phat trién thiy san Viét Nam dén nim
2020 (Thu tudéng Chinh phu, 2010). Theo khao sat
cua Romana-Eguia et al. (2013), chi phi thirc an
nudi ¢4 ro phi thwong phdm chiém trung binh 63%
tong chi phi san xuat, trong d6 chi phi thirc an cong
nghiép chiém khoang 90% chi phi thirc an. Do do,
s dung cac phu pham nong nghiép hay cac loai
thirc an c6 nguon goc tur thuc vat (rong bién, thuc
vat thay sinh...) d bo sung hoic thay thé mot phan
thirc an thuong mai trong nudi cé rd phi giup gidm
chi phi thurc an va nang cao lgi nhuén.

Két qua khao sat cia Nguyén Thi Ngoc Anh
(2015) tai cac thuy vue nudce lo & Ddng bang séng
Ctru Long (PBSCL) nhu tinh Bac Liéu, Ca Mau
nhan thiy cac loai rong xanh (rong mén) gdm
Cladophora sp., Cheatomorpha sp. thudc ho
Cladophoraceae c¢6 sinh lwong rat 1on, xuat hién
quanh nam. Thanh phan dinh dudng ctia rong xanh
(Cladophoraceae) gidu céc axit amin thiét yéu,
astaxanthin, khoang (Khuantrairong va
Traichaiyaporn, 2011). Rong xanh (Cladophora
glomerata) duge sir dung 1am ngudn protein thay
thé bot ca trong thirc an vién cho cé ro phi dén 50%
va kha nang ti€u hoa protein rong xanh dat 93,9%
(Appler va Jauncey, 1983). Ngoai ra, ca tai tuong
(Osphronemus goramy) duogc cho an rong xanh xen
k& v6i thirc dn vién c6 thé giam chi phi thirc dn
khoang 46,1% dong thoi chat lwong moi trudng
nuée tot hon so véi chi s dung thic an vién
(Nguyén Thi Ngoc Anh va ctv., 2014a). Nghién
ctru ctia Tsutsui ef al. (2015) da cho thay nudi két
hop tom st (Penaeus monodon) véi rong xanh
(Chaetomorpha sp.), tom c6 toc do ting truong
nhanh hon, hiéu qua st dung thtc an va chét luong
nude tot hon so véi nudi tdm don. Do d6, muc tidu
cua nghién cru xac dinh kha nang st dung rong
xanh (Cladophora sp.) lam thitc an cho ca r6 phi
(Oreochromis niloticus) & didu kién thi nghiém
nham 1am co s& cho cac nghién ciru tiép theo &
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diéu kién thyc dia dé khuyén khich tan dung ngudn
rong xanh san c6 trong vung.

2 PHUONG PHAP NGHIEN CUU
2.1 BH tri thi nghiém

_Hg¢ thong thi nghiém dugc bb tri tai Trai Rong
bién, phia trén c6 mai tole trong, Khoa Thuy san,
Trudng Pai hoc Can Tho géom 21 bé nhya 250 L,
dgqc suc khi lién tuc, do mén 10%o. Thi nghjém
gom 7 nghiém thirc v6i 3 lan 1ap lai va duge bo tri
ngau nhién, ca thi nghiém dugc cho an luan phién
thirc an vién va rong xanh tuoi hodc rong xanh kho
v6i tan suat cho an ¢ cac nghiém thirc nhu sau:

— Nghiém thte 1: thie an cong nghiép moi
ngay (thte an doi chiing, TA)

— Nghiém thtrc 2: rong mén twoi mdi ngay
(RXT)

— Nghiém thirc 3: rong mén khé mdi ngay
(RXK)

— Nghiém thtc 4: 1 ngdy rong mén tuoi_1
ngay thirc an vién (IRXT 1TA)

— Nghiém thirc 5: 1 ngay rong mén kho 1
ngay thirc an vién (IRXK _1TA)

— Nghiém thirc 6: 2 ngay rong mén tuoi 1
ngay thirc an vién (2RXT 1TA)

— Nghiém thirc 7: 2 ngay rong mén kho 1
ngay thirc an vién (2RXK 1TA)

C4 16 phi (O. niloticus) giéng dugc mua tir trai
uong o Can Tho, dugc thuin d6 man 10%., va tap
cho c4 an rong mén 1 tudn trude khi bd tri thi
nghiém. Chon c4 khoe, dong c& va khong di tat,
khdi lugng trung binh 1a 3,49+0,26 g/con. Mat do
nudi 1a 150 con/m’.

2.2 Thirc an va quan ly thi nghiém

Thirc an vién cong nghiép (UP) c6 ham luong
protein tho 1a 30% (kich c& vién thirc an 2 mm)
loai thurc an chuyén dung cho ca r6 phi. Rong xanh
(Cladophora sp.) dugc thu tr ao nudi tom quang
canh cai tién tinh Bac Liéu, rtra sach, tach bo rong
tap va rong gid. Rong xanh tuoi dugc bao quan
trong ti lanh ¢ 4°C st dung trong tudn. Rong xanh
khé duoc phoi trong mat 2 - 3 ngay dén khi dat 4m
do 11 - 12%, duoc cho vao tai nilon budc kin va
trir lanh dé sir dung trong subt thoi gian thi nghiém.
Thanh phan héa hoc cua rong xanh tuoi va rong
xanh khdé dugc phan tich cac chi tiéu do am,
protein, lipid, tro, xo, carbohydrate theo phuong
phap AOAC (2000) va kim loai nang (As, Hg, Cd
va Pb) theo phuong phap (AOAC 986.15:2012).
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Bang 1: Thanh phin héa hoc (% khdi hrong
khé) cia thire dn vién (UP), rong xanh
twoi va rong xanh kho

Thirc dn Rong xanh Rong xanh

vién* tuoi khé

Do am <11 87,46+0,62  11,18+0,57
Protein >30 15,92+£1,28  14,59+0,32
Lipid >6 0,87+0,11 1,04+0,18
Tro <16 27,28+0,47  28,82+0,57
Xo <6 7,16+0,52 9,31+0,76
NFE - 48,76+1,26  46,24+0,83

* Théng tin trén bao bi ciia nhd san xudt

Ham Iwgng kim loai nang (As, Hg, Pb va Cd)
trong rong xanh thu tir ao nudi tom quang canh cai
tién tinh Bac Liéu dugc phan tich va két qua khong
phat hién sy xuat hién cua kim loai nang (Gidi han
phat hién LOD la 0,1 ppm) trong rong xanh dung
lam thirc an thi nghiém.

C4 thi nghiém dugc cho 4n thoa man 2 lan/ngay
vao lac 8:00 va 17:00 gio. Rong xanh duoc cit
thanh doan ngin 2 — 3 cm trude khi cho an. Thirc
an va rong thira dugc kiém tra va thu sau 1 gio cho
an. Bé nudi duoc thay nuée 1 1an/tudn, khoang
30% thé tich nudc trong bé. Thoi gian thi nghiém
dugc tién hanh 60 ngay.

2.3 Thu thép sb li¢u

Cdc yéu t6 méi truong: Nhiét do va pH duoc do
bang may do pH-nhiét do 2 1an/ngay vao lic 7h va
14h. Ham lugng NH4/NH; (TAN) va NO; duogc
phan tich trong phong thi nghiém theo phuong
phap APHA (1998).

Cdc chi tiéu dainh gid cd thi nghiém: Khbi
lugng va chiéu dai trung binh ban dau ciia c4 ro phi
duoc xac dinh béng cach can con va do 40 con
ngau nhién. Khi két thic thi nghiém, s6 ca con lai
duogc can khdi luong, do ting ca thé va tinh ti 1&
song.
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Thanh phan hoéa hoc ciia co thit ca sau khi két
thac thi nghiém dwoc phan tich cac chi tiéu 4m do,
protein, lipid va tro theo phuong phap AOAC
(2000).

Tang trong (WG, g) = Khéi lwong cudi (We) -
Khoi lugng dau (Wd )

Tang trudng theo ngay (DWG, g/ngay) = (Wc-
Wd)/thoi gian nudi

Tang truong dac biét (SGR, %/ngay) = (Ln Wc
—Ln Wd) x 100/tho1i gian nudi

Hé s6 tiéu ton thic an (FCR) = Tong luong
thirc an st dung/Téang trong

Ti 1& séng (%) = 100 x (s ca thu hoach/sd ca
tha)

Chi phi thirc an cho ca ting trong (ddng/kg) =
Gia thirc an x FCR

2.4 Xirly sb liéu

Céc gia tri trung binh va d6 léch chuan vé yéu
t6 moi truong, ting truéng cia ca thi nghiém va
hiéu qua st dung thirc n dugc tinh bang phan
mém Excel. Sy khac biét giita cac nghiém thuc
dugc phan tich théng ké bang phuong phéap
ANOVA moét nhan t6 voi phép thir TUKEY ¢ mirc
y nghia p<0,05, st dung chwong trinh SPSS 14.0.

3 KET QUA VA THAO LUAN
3.1 Cac yéu t6 mi truwomg

Nhiét do trung binh trong cac bé thi nghiém vao
luc 7 gio dao dong 26,5 - 26,7°C va vao luc 14 gio
1a 29,9 - 30,0°C. pH c6 su bién dong giira budi
sang va chiéu, pH trung binh tr 7,5- 8,0 (pH thap
nhit 14 7,1 va cao nhit 1a 8,4). Nhin chung, ¢ diéu
kién trong bé nhiét do va pH khong khic nhau
nhiéu gitra cac nghiém thirc. pH trong thi nghiém
nay nam trong khoang t&i wu cho ca rd phi ting
truong (Ross, 2000; El-sherif va El-Feky, et al.,
2009).

Bang 2: Cac yéu t6 méi truwong trong bé nudi ca rd phi

o Nhiét dg (°C) pH N-NO»
Nghi¢m thire Tgiv 1dgiv Teiv_ lagio  ANmgl) (mg/L)
TA 265207 299+1,1 75502 7,902 0560357 0,51£0,35°
RXT 26607  299+1,1  75£02  80:02  026£022* 023019
RXK 267+0,7  29.9+1,1 76402  80£02  035¢023%  030£0022b
IRXT ITA 26,608  29.9+1,1 75502  8.0£02  044+0,19¢  041£027
IRXK_1TA 267+0.8  29.9+1,1 75402  7.9+02 0504022 0430214
2RXT 1TA 26,7+0,8  29,9+1,2 7,6+0,2 7,9£0,2 0,35+0,20° 0,3140,23°
JRXK 1TA 267:0.8 30011 75:02 78402  038£023 038025

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

Cdc tri $6 trén ciing mgt cét c6 cdc ky tw (a, b) khdc nhau thé hién sw khdc biét ¢6 y nghia théng ké (p<0,05)
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Ham lugng TAN va N-NO; trung binh cua cac
nghiém thtc thire an dao dong lan luot 14 0,26 —
0,56 mg/L va 0,23 - 0,51 mg/L. Trong d6, ham
luong 2 chi tiéu nay dat cao nhat 1a & nghiém thirc
dbi chimg cho an hoan toan thic n vién (TA) va
thip nhit 12 nghiém thic cho in hoan toan rong
xanh twoi hodc rong xanh kho. Khi tan suit rong
xanh tuoi va kho cho an xen k& vdi thiic an vién
tang thi ham lwong TAN va NO, trong bé nudi
giam. Két qua théng ké cho thiy nghiém thirc dbi
ching (TA) khéc biét c6 y nghia (p<0,05) so voi
cac nghiém thuc con lai. Ngoai ra, st dung rong
xanh tuoi lam thirc an cho ¢4 ro phi nudi trén bé thi
chat lugng nudc tét hon so voi sir dung rong xanh
kho. Tuong tu, nghién ciru cua Siddik ef al. (2014)
béo céo rang bé nudi ca ré phi cho an luan phién
rong bun (Enteromorpha sp.) va thuc an vién c6
chat luong nude tét hon so v6i nghiém thirc chi
cho an thirc an vién.

. Nghién ciru cua Popma va Masser (1999) cho
rang nong do TAN thich hop cho su phat trién cua
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ca 16 phi (Oreochromis niloticus) phai nhé hon 2
mg/L, va ndng d6 N-NO, gay doc cip tinh cho ca
r6 phi khac nhau theo d6 man, ¢ d6 man 35 ppt,
ngudng gy chét ca ro phi la (LC50) 28,18 mg/L
(Yanbo et al., 2006). Trong thi nghiém nay, mac du
nghiém thirc cho @n hoan toan thirc an vién c6 ham
lugng TAN va N-NO;™ cao hon cac nghiém thic
cho an rong nhung van nim trong khoang thich
hop cho sy tang truong cla ca ro phi.
3.2 Tilg song va ting truéng

Sau 60 ngay thi nghiém, c4 ¢ tit ca cac nghiém
thirc déu dat ty 18 séng cao tir 93,3% dén 98,3%
(Bang 3), va khéac biét khong c6 y nghia thong ké
(p>0,05) giita cac nghiém thirc. Didu nay cho thay
khi sir dung rong xanh lam thirc an cho ca r6 phi
khong 1am anh hudong dén ty 1¢ song. Két qua
nghién ctru cua Siddik et al. (2014) ciing cho két
qua twong ty, khi str dung rong bun thay thé thirc
an vién lam thtre an cho ca 16 phi van (O. niloticus)
thi ty 18 sdng dat trén 90% & tat ca cac nghiém thirc
sau 6 tuan thi nghiém.

Bang 3: Ti 1¢ song va ting truéng ciia ca ré phi sau 60 ngay nudi

A K ° Khoi llr(_mg Khoi llr(_mg T{lng trong DWG SGR

THesong ) gaug  cubie ©  (ghgdy)  (%/nghy)

TA 96,7+5,8 3,49+0,26 24,1 543,974 20,66+3,97¢ 0,34+0,074 3,17+0,29¢
RXT 93,3+7,6 3,49+0,26 10,86il,33ab 7,37i1,33ab 0,1210,023*’ 1,88i0,20b
RXK 95,0+8,7 3,49+0,26 8,88+1,822 5,39+1,822 0,09+0,032 1,53+0,322
IRXT 1TA 95,0+5,0 3,49+0,26 21,29i3,71d 17,80:|:3,71d 0,30:|:O,06d 2,99:i:0,30d
IRXK ITA 98,3+2,9 3,49+0,26 20,25:|:3,34d 16,76:|:3,34d 0,28i0,06d 2,91:i:0,27d
2RXT 1TA 96,7+5,6 3,49+0,26 15,46+3,54°¢ 11,97+3,54¢ 0,20+0,06° 2,44+0,38°
2RXK_ITA 93347,8  3,49+026 14,68+3,86™ 11,1943,.86%  0,17+6,06™  2,34+0,44°

Cdc gid tri trung binh trong cing mét cét ¢o chik cdi khdc nhau thi khdc biét ¢o y nghia thong ké (p<0,05)

Khdi lugng cudi va ting trong (WG) trung binh
cua ca thi nghiém dao dong 8,88-24,15 g va 5,39-
20,66 g, trong d6 khoi lwong va WG cua ca rd phi
dat 16n nhat ¢ nghiém thirc ddi chimg cho an hoan
toan thirc an vién (TA) va khac bi¢t khong co y
nghia théng ké (p>0,05) so véi nghiém thirc cho an
xen k& 1 ngay thic an vién va 1 ngay rong xanh
twoi (IRXT 1TA) hodc 1 ngay rong xanh kho
(IRXK 1TA). Tuy nhién, hai nghiém thiac cho 2
ngay rong xanh va 1 ngay thirc an 2RXT 1TA va
2RXK_1TA) cé 16 phi c6 khdi luong cudi va ting
trong nho hon ¢6 y nghia théng ké (p<0,05) so véi
nghiém thtc di ching. Pic biét cd dwgc cho in
hoan toan rong tuoi (RXT) hodc rong khd (RXK)
¢6 khdi lugng va WG nho nhét va khac nhau ¢ y
nghia thong ké so v6i cac nghiém thirc con lai. Toc
d6 tang truong theo ngay (DWG) va tang trudng
tuong ddi (SGR) cua c4 thi nghiém cé cing xu
huéng voi khdi luwong cudi va dat 1an luot 1 0,09-
0,34 g/ngay va 1,53 - 3,17%/ngay, trong do6 téc do
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tang truong cia cd giam theo sy ting tan suat cho
an rong xanh. Mic di nghiém thirc d6i ching c6
tbc do tang trudng cao nhat nhung chi khac biét co
¥ nghia thong ké (p<0,05) so v&i cac nghiém thirc
cho an 2 ngay rong xanh 1 ngay thic an va
nghi¢ém thuc cho an rong xanh hoan toan. Hai
nghiém thuc 1RXT 1TA va 1RXK 1TA khong
khac biét théng ké (»>0,05) so v6i nghiém thirc doi
chung.

Chiéu dai trung binh ban du cua ca ro phi
gidng 1a 6,20+0,37 cm, sau 60 ngay thi nghiém,
chidu dai va tdc do tang truong (DLG) theo ngay
clia ¢4 rd phi & cac nghiém thic dao dong lan luot
la 8,26-11,66 cm va twong ung 0,03-0,09 cm/ngay,
ddng thoi co cung khuynh huéng véi tbe do ting
truong vé khdi luong, khi ting tin suat cho an rong
xanh thi DLG cang giam. Chiéu dai cudi va DLG
clia ca & nghiém thirc ddi chung (st dung 100%
thire an vién), IRXT 1TA va IRXK 1TA tuong tu
nhau (»>0,05) va cao hon c6 y nghia thong ké
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(»<0,05) so voi cac nghiém thirc con lai. Ngoai ra,
toc do tang trudng cua ca dugc cho an rong xanh
kho6 thap hon so vdi nghiém thirc cho an rong xanh
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tuoi nhung su khac biét khong c6 ¥ nghia thong ké
(»>0,05).

Bang 4: Ting truéng vé chiéu dai ciia ca ré phi sau 60 ngay nudi trong bé

Nghiém thirc Chiéu dai diu (cm) Chiéu dai cudi(cm) DLG (cm/ngay)
bC 6,20+0,37 11,66+1,14¢ 0,09+0,02¢
RXT 6,20+0,37 8,37+0,65° 0,04+0,01?
RXK 6,20+0,37 8,26+0,86° 0,03+0,01?
IRXT ITA 6,20+0,37 11,37+0,83¢ 0,09+0,01°¢
IRXK ITA 6,20+0,37 11,12+0,97¢ 0,08+0,02¢
2RXT ITA 6,20+0,37 10,37+0,79° 0,07+0,01°
2RXK 1TA 6,20+0,37 10,26+1,07° 0,07+0,02°

Cdc gid tri trung binh trong cing mot gt ¢o chik cdi khdc nhau thi khéc biét ¢é y nghia thong ké (p<0,05)

Két qua nghién ctru nay phu hop véi két qua
nghién clu cua Nguyén Thi Ngoc Anh va ctv.
(2014a) ve sit dung rong mén (Cladophoraceac)
Vi tan suat xen k& 2 ngay rong mén_ngay thirc an
vién cho c4 tai twong hodc chi cho n rong mén thi
tang truong cua ca tai twong thap hon dang ké so
v6i cac nghi€m thire dugc cho an thue an vién cong
nghiép. Giiroy et al. (2007) st dung rong luc (Ulva
rigida) hoac rong nau (Cystoseira barbata) thay
thé thirc an vién véi cac ti 16 5%; 10% va 15% cho
¢4 1o phi di tim thdy téc do ting trudng cua ca
giam dang ké ¢ muc thay thé 15% so voi nghiém
thire dbi chimg cho an hoan toan thic n vién.
Tuong tu, nghién ctru cta Siddik ef al. (2014), ca
r6 phi dugc cho an xen ké& rong bin tuoi hoac rong
bun kho va thirc dn vién véi tan suat 1 ngay thirc an
va 1 ngay rong bin thu duoc téc do ting truong
khac biét khong co ¥ nghia thong ké so véi nghiém
thire thirc an vién va cho an hoan toan rong rong
bun thi ca 16 phi ¢o sy sinh truong kém nhat.

Két qua trong nghién ctru nay cho thdy tdc do
tang trudng cua ca ré phi ¢ nghiém thic cho an
hoan toan rong twoi va kho dat thap nhit. Didu nay
¢6 thé lién quan dén nhu ciu dinh dudng ciia ca ro
phi do thanh phan dinh dudng ctia thirc an vién va
rong xanh rat khac nhau (Bang 1). Nghién ctru vé
sinh hoc va nhu cau dinh dudng ciia cac loai ca ro
phi duoc bao cao boi Mjoun et al. (2010) cho ring
¢4 16 phi 1a nhém n tap, chung an nhiéu loai thirc
an khac nhau bao gém thyc vét phiéu sinh, tdo
bam, dong vat phiéu sinh, du tring c4 va mun ba
hiru co. Khi ca dat giai doan ca gidng va truong
thanh co tinh an thién vé thyc vét, chung thich nghi
t6t voi thirc an cong nghiép c6 ngudn protein dong
vat va thyc vat, dac biét ca r6 phi 1a loai chiu dung
dugc diéu kién khic nghiét, dinh dudng 13 nhén &
chinh anh huong dén toc do ting truong cua ching.
Mot s6 nghién ctru cho rang thirc an c6 ham lugng
protein 30% dugc xem la thich hgp cho ca ré phi
tang truong (Siddiqui et al., 1988; Bahnasawy et
al., 2009). Panh gid anh hudéng cia ham lugng
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protein khac nhau (25, 30, 35, 40, 45%) trong thtc
an lén tang trudng cua ca ro phi dugc thyc hién boi
Hafedh (1999) cho thiy thirc dn c6 ham lwong
protein 40% thich hop cho ca & giai doan gidng, &
giai doan 16n hon (96 - 264 g) ham lugng protein
thich hop 1a 30%.

Thém vao d6, Mjoun et al. (2010) béo cdo ring
lipid trong thitc an cho céa cung cép nguén ning
luong chinh dé tao thuan lgi cho hap thu vitamin
tan trong dau dong vai tro quan trong trong céu
tric, chirc nang ciia mang té bao va 1a tién chat cho
hormone steroid, prostaglandins, c6 chirc nang nhu
ngudn trao doi chit cia cac acid béo thiét yéu. Co
nhiéu ¥ kién khac nhau vé ham luong lipid t6i vu
trong thitc dn cho ca ré6 phi, nghién ciru cua
Winfree va Stickney (1981) di tim thdy ham lwong
lipid téi wu trong thirc an 14 5,2% d6i véi ca 16 phi
¢ 2,5 g va giam con 4,4% dbi voi ca ¢ 7,5 g. Tuy
nhién, Jauncey (2000) dé nghi hiéu qua st dung
protein tdi wu cho ca 16 phi khi thirc dn co chira 8-
12% lipid cho ca dén khdi lugng 25 g va 6-8%
lipid cho ca 16n hon.

Trong thi nghi€ém nay rong xanh chira 14,59-
15,95% protein va lipid 0,87- 1,04% lipid, thap
hon nhiéu so véi thirc an vién c6 ham luong
protein >30% va lipid >6% (Bang 1). Mit khac,
thirc an thuong mai dang vién dugc phdi ché tir
nhidu ngudn nguyén lidu khac nhau (bot c4, bot
dau nanh, bot mi, vitamin, khoang chét.. .) va co sy
can bang dinh dudng trong khu phan an cho c4 1o
phi. Vi thé, khi ca ro phi dugc cho dn hoan toan
rong xanh khong dap ung duoc nhu cau dinh
dudng dan dén sinh truong rat cham hodc ting tin
suét cho an 2 ~ngay rong xanh_I ngay thirc an vién
cé cling co toc do tang truong kém hon nhiéu so
v6i nghiém thirc cho an hoan toan thie an vién.

3.3 Hiéu qua st dung thirc in

Hiéu qua s dung thirc an cua cd 1o phi thi
nghi¢ém dugc trinh bay trong Bang 5. Tong lugng
thirc an an vao (FI) cua thic an vién ¢ nghiém thuc
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dbi chimg chi cho an thirc an vién co gia tri trung
binh cao nhét 14 0,519 g/con/ngay; FI giam theo su
tang tin suit cho an rong xanh nhu nghiém thirc
cho an xen k& 1 ngay rong xanh tuoi (IRXT 1TA)
hodc rong mén khé (1IRXK_1TA) va 1 ngay thirc
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an thi FI dao dong 0,276 - 0,299 g/con/ngay;
nghiém thirc cho an luan phién 2 ngay rong xanh
tuoi hodc kho thi FI dao dong trung binh 0,180 -
0,182 g/con/ngay.

Bang 5: Tong lwgng thirc in in vao (FI) va hé s6 tiéu ton thirc in (FCR) (tinh theo % khdi lwgng kho)

FI (g/con/ngay) FCR % luwgng thirc an

Neghiem thire Thirce dn Rong xanh Thirce dn Rong xanh vien glayi so ,Vm
doi chirng

bC 0,519+0,007 1,53+0,09 -
RMT - 0,320+0,024 - 2,63+0,09 -
RMK - 0,254+0,008 - 2,75+0,15 -
IRMT ITA 0,276+0,018 0,237+0,005 0,94+0,09 0,81+0,08 -38,6£6,0
IRMK ITA 0,299+0,026 0,247+0,029 1,08+0,08 0,89+0,05 -29,6+5,3
2RMT ITA 0,182+0,014 0,232+0,023 0,91+0,06 1,16+0,09 -40,5+3,3
2RMK 1TA 0,180+0,011 0,236+0,017 0,97+0,09 1,27+0,07 -36,7£5.9

Cac gid tri thé hién trén bdng la gia tri trung binh va do léch chuén

Téng luwong thirc an dn vao (FI) ctia rong xanh,
nghiém thirc cho an hoan toan rong xanh tuoi hodc
kho, FI rong xanh trung binh 0,254 - 0,320
g/con/ngay. Cac nghiém thic cho an xen ké rong
xanh vai thuc an vién thi FI rong xanh dao dong
0,232 - 0,247 g/con/ngay.

Hé sb tiéu ton thirc dn (FCR) cua thirc an vién,
FCR cua thic an vién & nghiém thic d6i ching
cho an hoan toan thuc an vién trung binh la
1,5340,09, FCR c6 xu hudng giam theo mirc tang
tan suét cho an rong mén xen k& vdi thirc dn vién,
dao dong 0,91 dén 1,08.

Hé sb tiéu ton thirc dn (FCR) cuia rong xanh,
khi cho an hoan toan rong xanh tuoi hodc khé FCR
rong xanh trung binh 2,63-2,75 va FCR rong xanh
giam khi cho an két hop gira thirc dn va rong xanh
(0,81-1,27).

Khi so sanh FCR thtc an vién ¢ cac nghiém
thirc cho an luén phién thirc an vién va rong xanh,
két qua cho thiy khi cho an xen k& 1 ngay thic
an_1 ngay rong xanh tuoi hodc khé thi FCR thuc
an vién giam trung binh 29,6-38,6% va khi ting tin
sudt 2 ngay rong mén 1 ngay thirc an vién thi FCR
thirc an vién giam nhiéu hon dao dong 36,7 -
40,5%.

Hé sb tiéu tbn thire dn (FCR) con phy thude vao
ham lugng protein trong khau phan in cua ca, khi
ham lugng protein trong thuc an khong dap ung
nhu cau cho ting trudng thi hé s6 chuyén héa thirc
an cao va nguoc lai. Két qua nghién ctru nay twong
tu nghién ctru cua Li ef al. (2012), khi cho ca r6 phi
van giéng c6 kich c& ban dau 7,44 £ 0,33g/con su
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dung thirc an 30% protein véi 3 ty 1€ protein/nang
lwong tiéu hoa (P/DE) khac nhau gdém 30/2.600,
30/2.800 va 30/3.000, sau 10 tudn thi nghiém thi hé
s& chuyén hoa thirc an tuong tng 1a 1,68; 1,63 va
1,72.

Két qua thi nghiém cia Siddik ez al. (2014) khi
st dung rong bun tuoi va rong bun khd (13,8-
15,1% protein) cho an xen k& voi thirc an vién
(30% protein) cho c4 rd phi ciing cho két qua twong
tu. FCR thap nhét ¢ nghiém thic chi cho an thuc
an vién (1,29) va FCR cao nhat & nghiém thuc sir
dung hoan toan rong bun (4,61-4,73). Khi cho an
luan phién rong bun va thic an vién thi FCR thiic
an vién giam dang ké. Cung nhan dinh véi nghién
ctru cia Nguyén Thi Ngoc Anh va ctv. (2014a), ap
dung ché do cho an két hop rong bun hoic rong
mén kho va thirc an vién cho ca tai tugng, hé )
tiéu ton thirc an va chi phi thirc an vién co thé dugc
giam tir 43,2 dén 62,8%. Tac gia két luan rong bun
va rong mén kho ¢6 thé duogc str dung lam thirc dn
thay thé mot phan thirc n vién trong nudi ca tai
tuong.

3.4 Thanh phin héa hoc thit ci rd phi sau
60 ngay nudi

Két qua cho thdy ham luong nudc (dm dd) cua
thit ca khi két thuc thi nghiém c¢6 xu huéng ting
theo tin suét cho an rong xanh. Nghiém thirc d6i
chung 1a 77,9% va hai nghiém thic cho &n rong
xanh tuoi hodc kho thi ham lugng nude cua thit ca
cao hon (80,3-80,7%). Tuy nhién, ham lugng nudce
trong co thit ca khong c6 sy khac biét thong ké
giita (p>0,05) cac nghiém thuec.
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Bang 6: Thanh phén héa hoc thit ca rd phi (% khoi lwong twoi)

Nghiém thirc Am dd Protein Lipid Tro
TA 77,94£2,6* 16,12+0,142 3,51+0,23¢ 1,28+0,13?
RXT 80,3+1,42 15,96+0,16* 2,35+0,152 1,41£0,08?
RXK 80,7+1,9* 15,94+0,292 2,31+0,112 1,45+0,29?
IRXT 1TA 78,8+0,5* 16,41+£0,202 3,12+0,09 1,32+0,15?
IRXK ITA 78,9+0,4° 16,410,232 3,08+0,21% 1,39+0,35?
2RXT 1TA 79,9+1,1% 15,94+0,312 2,67+0,08% 1,33£0,08?
2RXK 1TA 79,4+2,0° 16,07+0,192 2,56+0,26% 1,3440,14?2

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

Cdc gid tri trong cing mot cot ¢6 ky tw (a, b) khdc nhau thé hién sy khac biét cé y nghia théng ké (p<0,05)

Ham lugng protein va tro cua thit ca rd phi gitra
cac nghi¢m thurc khong cé sy khac biét vé mat
thong ké (p>0,05), dao dong lan luot 1a 15,94 -
16,41% va 1,28 - 1,45%. Do @6, st dung rong xanh
lam thie an khong anh huong dén hai chi tiéu nay.
Tuy nhién, st dung rong xanh lam thtrc an cho ca
16 phi ¢6 anh hudng nhiéu dén ham lugng lipid cia
thit c4. Ham luong lipid cua thit c4 cao nhét la
nghiém thirc dbi chimg (3,51%), ké dén 1a nghiém
thac 1RXT ITA (3,12%) va nghiém thirc
IRXK_1TA (3,08%), va thap nhat 1a nghiém thirc
chi cho an rong xanh kho hoac tuoi (2,31-2,35%).
Két qua phan tich thong ké cho thiy nghiém thirc
dbi ching khéc biét c6 y nghia thong ké (p<0,05)
so voi cac nghiém thie khac trir hai nghiém thuc
IRXT 1TA va IRXK 1TA (P>0,05).

Két qua phan tich ham luong dinh dudng chira
trong co thit ca rd phi phu hop voi két qua phan
tich dudng chat trong co thit ¢4 ré phi cia B6 Y Té
(2007), thi gia tri dinh dudng trong 100 g co thit ca
chura 19,7% protein, 2,3% lipid va 1,2% tro.

Két qua nghién ciru nay cho thdy ham luong
lipid ctia thit ca giam dan theo sy giam tan suét cho
an thuc an vién cua cac nghiém thac. Nghién cuu
clia Nakagawa and Montgomery (2007) cho thay
ca nuoi thuong tich Iy lugng lipid cao hon ca tu
nhién. Nghién ctru ciia Nguyén Thi Ngoc Anh va
ctv. (2014b), sir dung rong bun (Enferomorpha sp.)
lam thtrc an cho ca nau (Scatophagus argus) nudi
trong ao dat dd nhan dinh rang thanh phan sinh héa
thit c4 nau nhu ham lugng nudc, protein va tro
khong khac biét gitra cac nghiém thic thuc an,
nguoc lai, ham lugng lipid dat cao nhat & nhom ca
nau chi an thirc n vién va thip nhit & nghiém thirc
chi cho an rong bun.

Tuong tu, két qua nghién ctru cua Siddik ef al.
(2014) dbi v6i ca 16 phi va ciia Nguyén Thi Ngoc
Anh va ctv. (2014a) ddi véi ca tai twong khi dugc
cho @n rong bun hogc rong mén luan phién véi thire
in thuong mai khong anh huong dén ham luong
protein, tro va xo cua thit ca nhung anh huéng dén
ham lugng lipid cua thit ca, trong d6 ham lugng
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lipid cao nhat & nghiém thirc cho n hoan toan thirc
an vién va thap nhat la cho an hoan toan rong bun
hoéc rong mén.

4 KET LUAN

Ty 1é sdng cuia ca r6 phi sau 60 ngay nudi dat
trén 90% va khong bi anh huong boi viée su dung
rong xanh lam thirc an tryc tiép.

Téc d6 tang trudng cia ca ro phi giam khi ting
tan suat rong xanh trong khau phan an, trong dé
nghiém thirc cho an luan phién 1 ngay rong xanh
tuoi/kho 1 ngay thirc an vién khac biét khong c6 y
nghia thong ké so véi nghiém thic dbi ching. Ap
dung ché d6 cho an luan phién rong xanh va thirc
an, lugng thirc an vién c6 thé dugc giam tir 29,6%
dén 38,6% so voi nghiém thirc ddi ching.

Thanh phan sinh hoa co thit ca khong khac biét
khi thay thé thirc an vién bang rong xanh. Tuy
nhién, ham luong lipid trong co thit ca ty 1€ nghich
v6i ty 1¢ rong xanh thay thé thirc an vién.

Két qua cho thdy rong xanh (Cladophora sp.)
¢6 thé duge st dung lam thic an thay thé mot phan
thtc an cong nghiép trong nudéi cd r6 phi
(Oreochromis niloticus).
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