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TOM TAT

So sanh hiéu qua st dung bét virng, cam gao va bot ngo trong san xuét thirc &n cho ca chép
dwoc thwe hién véi ca cé kich ¢& ban dau 60g/con. Nghién ctru str dung 3 loai thirc an thi nghiém
(TAvirng, TAcam gao, TAngs) €6 ham lwgng protein va nang lwong xap xi nhau (31% protein va 15,5 MJ/kg).
Téc do ting trwéng binh quan ngay (ADG) dao dong tir 3,1 dén 3,8 g/con/ngay, hiéu qua sir dung
protein PER dao déng tir 1,61 dén 1,95 va hiéu qua tich Iily protein PR tir 31,11 dén 38,76. Ca 3 chi tiéu
ADG, PER, PR déu dat cao nhat & ca cho &n thirc dn bd sung bot virng, tiép dén Ia thirc an str dung
b6t ngd va thap nhat & thirc an str dung cam gao. Hé s6 chuyén hoéa thirc an FCR dao déng tir 1,63-
1,92, chi phi nguyén liéu cho 1 kg ca tang trong tir 22 dén 26,5 nghin déng/kg. FCR va chi phi thap
nhét dat dwoc ddi véi ca str dung thirc @n cé bét virng, cao nhat & ca st dung thirc &n c6 cam gao.
Nhw vay, bét virng mang lai hiéu qua cao nhét, tiép dén l1a bot ngd va kém nhat l1a cam gao. Két luan
nay cé y nghia thwc té quan trong trong viéc Iwa chon nguyén liéu san xuat thiec &n ca chép nham ha
chi phi san xuét, nang cao hiéu qua kinh té.

Tt khoa: Ca chép, cyprinus carpio, bét virng, bét ngoé, cam gao.

SUMMARY

Comparative study on utilisation efficiency of inclusion of sesame meal, rice bran and maize
meal in common carp feeds was conducted with fish of 60g initial body weight. Three isoproteic (31%)
and isoenergetic (15.5 MJ/kg) experimental feeds (TAvirng, TAcam gao,TAngd) were formulated. It
was found that the average daily gain (ADG) ranged from 3.1 to 3.8 g/fish/day, protein efficiency ratio
(PER) varied from 1.61 to 1.95 and protein retention (PR) efficiency was between 31.11 and 38.76. All
the three indicators (ADG, PER, PR) were highest in fish fed the diet containing sesame meal
(TAvirng), followed by fish fed TAngé and the lowest was rice bran diet (TAcam gao). Feed conversion
ratio (FCR) ranged from 1.63 to 1.92. The cost of raw materials to achieve 1 kg of fish weight gain
ranged from 22.0 to 26.5 thousand VND/kg. FCR and the cost of raw material to achieve 1 kg of fish
weight gain were lowest in fish fed TAvirng and highest in fish fed TAcam gao. The results of the
present study indicated that sesame meal gave the highest utilisation efficiency, followed by maize
meal and then rice bran. The conclusion should have an important practical significance in the
selection of raw materials for common carp feed formulation, which would help to lower production
costs and improve economic profits.

Keywords: Common carps, cyprinus carpio, sesame meal, maize meal, rice bran.
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So sanh kha ndng st dung mét s6 phu phdm néng nghiép thay thé bot ca ... (Cyprinus carpio)

1. DAT VAN DE

Nhu cau st dung bot ca trong san xuit
thiic an thuy sdn ngay cang cao trong khi
ngudn cung ngay cang giam (Tacon, 2006;
New, 2003; New va Wijkstome, 2002). Dé
giam ap luc phu thudc vao bot ca trong san
xuit thiic &n thuy san, viéc tim kiém cac
nguodn protein thay thé& bot ca da va dang
dién ra trén thé& giéi néi chung va & Viét
Nam néi riéng. Chinh vi vy Naylor & cs.
(2000) da két luan nhu cau st dung bot ca
trong san xuat thic &n thiy san phu thudc
vao két qua nghién ctu cac ngudn nguyén
liéu thay thé& bot ca. Trén thé giéi da co
nhiéu nghién ctiu thay thé& bot ca bang cac
nguén nguyén liéu c6 nguodn goc thuc vat
(Gomes & cs., 1995; McGoogan va Gatlin,
1997; Mukhopadhyay va Ray, 1999;
Fagbenro va Davies, 2001; Forster, 2002;
Lee & cs., 2002; Pereira va Oliva-Teles,
2003; Chou & cs., 2004; Glencross & cs.,
2004a,b). Nhém cac ngudn nguyén lidu cé
thé st dung dé thay thé bot ca gom: khé dau,
phu phadm ché bién ngii coc, cac phu pham
gidu protein clia qua trinh san xuit diesel
nhu gluten lda my, gluten ngb...Nhuge diém
cia cac ngudn nguyén lidu thuc vat l1a co
ham lugng cac chit khang dinh dudng cao,
anh hudng dén tinh ngon miéng va téc do
sinh truéng cua dong vat thuy san. Viéc su
dung cac ngudn nguyén liéu thuc vat khac
nhau can dudc nghién ctu ky trén ting doi
tugng thiy san.

Trong nudi trong thuy san nuéc ngot
trén thé giéi, ca chép (Cyprinus carpio) 1a
d6i tugng dudc nudi phd bién va cé san
lugng cao nhat (FAO, 2010). O Viét Nam, c4
chép 1a d6i tugng nudi c6 gia tri kinh té,
dinh dudng cao dugc ngudi tiéu diung ua
chudng. Thic &4n cho ca chép rat da dang
bao gébm thiic an tu nhién, phu phdm nong
nghiép nghién nhd vai truc tiép cho ca an

hoidc niu chin va thic an vién cong nghiép.
Viéc st dung thiic &n céng nghiép tuy cé
nhiéu vu diém bao vé méi truong, thuan loi
cho viéc nudi thdm canh nhung do gia
thanh thic an con cao nén chua thuyét
phuc dudc ngudi nudi st dung rong rai. Viéc
nghién ctiu phat trién thic an cho ca chép
bing cach tan dung cac nguén nguyén liéu
sin c6 tai dia phuong nham ha gia thanh
san xuidt la hoan toan can thiét. Nhiéu
nghién cttu da cho thdy ca st dung cac
nguyén liéu khac nhau véi hiéu quéd hoan
toan khac nhau. Vi du: cA héi st dung
gluten lda my cho téng truéng va hiéu qua
kinh t& cao hon khi st dung gluten ngd
(Yamamoto & cs., 2004; Nang Thu & cs.,
2009). Do d6, viéc lua chon ngudn nguyén
liéu phu hop trong san xuat 14 rat can thiét.
Bot ngd, cam gao va bot ving 1a cac ngudn
nguyeén liéu sin c6 tai Viét Nam va da dugc
nghién ctiu st dung nhiéu trong san xuit
thic &4n thuy san. Tuy nhién chua c6 nghién
ctiu nao so sanh hiéu qua st dung cac
ngudn nguyén liéu nay trong san xuit thic
4n ca chép. Két qua thu duge tit dé tai nay
s& 1 co s6 dé lua chon nguyén liéu phu hgp
trong san xudt thtc n, nham lam giam gia
thanh san phdm, tang thu nhap cho ngudi
nudi, gép phan ddy manh phong trao nudi
cd nudc ngot va dam bdo tinh bén viing
trong nudi trong thuy san.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctiu

Ca chép st dung lam thi nghiém dugc
san xudt ti cing moét dan ca bd me va cob
kich ¢5 tuong doi dong déu khoang 60 g/con.
Nguyeén liéu st dung trong ché bién thtic an
gdbm: bot ca, bot ving, cAm gao, bot ngd, kho
dau tuong, hén hop vitamin va khoang cua
hang Nutriway, lysine, methionine, dau ca,
chat két dinh.
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Nguyén liéu lam thtc 4n thi nghiém
dudc phan tich mot sd chi tiéu dinh dudng
nhu vat chat kho, protein thé, lipid tho, tro
trude khi xay dung cong thiic thiic 4n. Thanh
phan dinh dudng cta nguyén liéu dé san
xudt thic dn dudc trinh bay trong bang 1.

Dé tai st dung 3 loai thic &n dé nudi ca
thi nghiém ky hiéu la TA,,, TA va
TA,.. D& so sanh hiéu qua st dung ving,
cam gao va ngd trong san xult thic dn cho
ca chép, cac thiic &n dudc phdi ché sao cho
ham lugng protein va ning lugng x4p xi
nhau (Bang 2) va & ca 3 thic 4n thi nghiém
ty 1& b8 sung viing, cdm gao va ngd dam bao

cam gao

ngo.

cung cung cdp 10% protein téng s6 cua thic
an. Hai nguyén liéu chinh cung cip protein
cho thtic 4n 12 bdt ca va bot dau tuong cé ty
1¢ st dung nhu nhau & cic thtic &n thi
nghiém (Bang 2). Cac cong thic thic an
dugc chay trén phan mém UFFDA cua My,
trong d6 protein va ning luong dudc can doi
tuong dudng & cac cong thiic thic an. Thiic
an thi nghiém c6 dang vién ndi, kich c¢d 3
mm, dudc san xudt tai Vién nghién ciiu
nudi trong thuy san I. Ty 1& phoi tron cac
nguyeén liéu va thanh phan dinh dudng cua
cac thic an thi nghiém dugce trinh bay trong
bang 2.

Bang 1. Thanh phan dinh dudng ctia nguyén liéu st dung trong nghién cttu

Nguyén liéu Vat chét kho (%) Protein (%) Lipid (%) Tro (%)
Bot ca 92,34 61,01 5,34 23,59
Bot virng 94,19 18,27 34,07 10,07
Cam gao 92,65 8,41 13,52 8,44
Bot ngd 92,05 7,81 5,26 8,47
Bo6t dau twong 91,60 41,76 16,99 4,65

Bang 2. Bang phdi liéu va thanh phan héa hoc ctia cac thic an thi nghiém

cho ca chép

Ty & nguyén liéu (%) TAving TAcsm gao TAngs
Bot ca 18,66 18,66 18,66
Bot virng 16,02 0,00 0,00
Cam gao 0,00 37,29 0,00
Bot ngd 0,00 0,00 39,68
Bot dau twong 34,72 34,72 34,72
Bot sén 19,58 1,32 0,10
Chét két dinh carboxymethylxenlluloza 0,30 0,30 0,30
Dau ca 8,00 5,00 3,82
Hbén hop khoang + vitamin 2,00 2,00 2,00
Enzym phythase 0,50 0,50 0,50
Lysine 0,11 0,11 0,11
Methionine 0,10 0,10 0,10
TONG 100 100 100

Thanh phan héa hoc cta thirc &n thi nghiém

Vat chét kho (%) 90,02 90,21 90,13
Protein tho (%) 31,61 31,23 31,05
Lipid tho (%) 11,58 10,96 7,83
Tro tdng s6 (%) 6,72 6,87 7,03
Nang lwong thé (MJ/kg) 15,4 15,6 15,9
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Nghién ctiu dudc tién hanh tai trudng
Dai Hoc Néng nghiép Ha Néi, Vién nghién
ctiu Nuéi trong thuy san I va Trai ca giong
Cu Van, huyén Dai T, tinh Thai Nguyén.

2.2. Phuong phap nghién ciiu
Bé tri thi nghiém, cham séc va qudn Iy cd

Thi nghiém dudc bé tri ngdu nhién hoan
toan véi 3 cong thiic thic an va 3 1an 1ap. Ao
thi nghiém hinh cht nhat ¢6 dién tich 450m?
nén day la cat bun va 4 xung quanh ao dugc
x4y bang gach trat nhan dugc chia thanh 9
6, mdi 6 50 m? gitia cac 6 dugc ngan bang
luéi chic chin dam bao ca khéng chui sang
dugc. Ca thi nghiém c6 kich c¢d ban dau xap
xi 60g/con, dudc tha trong cac 6 thi nghiém
v6i méat d6 lcon/m2 Ca dugec cho &an 2
lan/ngay vao 8 gid va 16 gio, viéc cho ca an
tién hanh cham va quan sat kj nhim dam
bao toan bd lugng thic an dua xudng ao nudi
dudc ca tiéu thu hét, chocd an t¥ 3 - 5 %
khoi luong ca. Thang dau tién cho ca an xap
xi 5% khdi lugng ca, thang thi 2 cho ci &n
x4p x1 4%, hai thang cudi cho ca an xap xi
3% khoi lugng ca. Luong thic &n dua xudng
cac ao khong gidng hét nhau ma chi ¢ mtc
x4p xi nhau vi phu thudc vao viéc quan sat
ca an thuc t&€ nhim dam bao toan bd lugng
thiic &n dua xudng ao nudi dude ca tiéu thu
hét, s6 liéu nay duge thu thap é mtc chinh
xac nhat c6 thé, phuc vu cho viéc tinh hé s6
st dung thtc an FCR.

Nhiét d6 nuée (t°C), oxy hoa tan (DO),
pH dugc xac dinh 2 lan/ngay vao ldc 7h va
14h, d6i v6i nhiét d6 nuéc va pH duge do
bing may do pH metter, oxy hoa tan dugc
xac dinh bing b test DO. NH; dugc xac dinh
1 tuan 1 1an bang bd test sera NH,/NH,.

Phwong phap phan tich hoa hoc
Cac chi tiéu phan tich gébm c6 vat chat

kho, protein thd, lipid thé va khoang tong sd.
Vat chat khoé dudge xac dinh theo phuong

phap sdy khé dén khéi lugng khong déi &
nhiét do 105°C/24h (AOAC, 1995). Protein
th6 dugc xac dinh theo phuong phap Kjeldahl
(AOAC, 1995). Lipid thé duge xac dinh theo
phuong phap chiét phan doan éte (AOAC,
1995). Khoang tong s6 dudc xac dinh theo
phuong phap dét 550°C/5h (AOAC, 1995).
Danh gid cac chi tiéu

- Khéi lugng ca téang thém WG (Weight
gain)

WG(g) = W2 -W1

Trong d6: W1 va W2 1a khéi lugng ca
truée va sau thi nghiém

- Téc do tang trudng binh quan ngay
ADG (Average daily growth)

W2 -Wi1

ADG (g/con/ngay) =
S6 ngay nubi

- Téc d6 ting trudng dac trung SGR
(Specific growth rate)
Ln (W2) - Ln (W1)

SGR (%/ ngay) = x 100

S6 ngay nudi

- Hiéu qua st dung protein PER
(Protein efficiency ratio)

Khéi Iugng ca tang 1én

PER (g/g pr) =
Khéi lugng protein ca dn vao

- Kh4 n#ng tich luy protein PR (Protein

retention)
Protein ca tidng thém
PR (%) = x 100
Protein ca &n vao
- Ty 1é séng TLS (%)
Téng s6 ca khi thu hoach
TLS (%) = x 100

Téng s6 c4 tha ban dau
- Hé s6 chuyén d6i thiic &n (FCR)

Khéi luong thiic 4n st dung

FCR =
Khoi lugng c4 téng thém
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- Chi phi nguyén liéu san xuit thiic 4n
cho 1kg ca tang trudng (déng/kg)

Chi phi = FCR x gia nguyén liéu san
xuit 1kg thiic an

2.3. Phuong phap thu mau va x@ ly sé
liéu

Trude khi tha ca trong cung 1 16 vao cac
ao thi nghiém, thu ngau nhién 10 con lam
mau ci truée thi nghiém, sau dé bao quan
déng lanh 6 -4°C cho dén khi phan tich cac
chi tiéu héa hoc. Mau ca sau thi nghiém dugc
thu ngiu nhién 10 con/ao, xay nhd va tron
déu roi 1dy 200g bao quan dong lanh -4°C
truée khi mang di phan tich cac chi tiéu héa
hoc. Ty 1é séng ctuia ca dugc theo doi hang
ngay thong qua dém s6 ca chét & cac 6 thi
nghiém. S6 lugng va khoi lugng ctia ca 16 ca
trong ting 6 thi nghiém dudgc xac dinh khi
bit dau va khi két thidc thi nghiém. Céac s6
liéu vé ty 1é song, tdc dd ting trudng, hé so
st dung thtic &n, hiéu qué st dung protein...,
duge tinh gia tri trung binh ctia 3 1an lip va
sai s6 chuéin (SE). St dung phén tich phuong
sai mot nhan t6 ANOVA dé x4c dinh su anh
hudng cua cac cong thiic thic dn dén hé s
chuyén ddi thic an (FCR), téc d6 ting trudng
binh quan ngay (ADG), téc do tang trudng
dac trung (SGR), ty 1é song cua ca (TLS),
hiéu qua st dung protein (PER), kha ning
tich 1ty protein (PR) va chi phi thiic &n. S6
liéu duge xt 1y bing phan mém MINITAB
14, so sanh su sai khac c6 ¥ nghia gitia cac
gia tri trung binh v6i d6 tin cay 95% (o =
0,05).

3. KET QUA VA THAO LUAN

3.1. Két qua theo do6i moi trudng

Két qua theo doi cac théng s6 vé méi
truong nhu nhiét d6 nuée, pH, oxy hoa tan
va NH, trong suét qué trinh thi nghiém 120
ngay dudc trinh bay trong bang 3.

Qua trinh bé tri thi nghiém vao vu thu -
dong ti thang 9 dén thang 12. K&t qua theo
doi nhiét d6 nudc cho thay nhiét dd cao nhat
vao thang 9 la 34,4°C va thap nhat vao
thang 12 1a 17°C, trung binh 1a 25,7°C. Nhu
vay nhiét d6 nuéc nhiing thang dau thi
nghiém phu hgp vdi sinh trudng cta ca chép.
Dén thang cudi, nhiét d6 giam trong mot s6
thoi diém va khéng phu hgp cho su phéat
trién t6i wu cta ca chép, tuy nhién day cing
14 thoi diém két thic thi nghiém.

Déi véi ca chép, khoang pH thich hop 14
4-9. Gia tri pH trong sudt qua trinh thi
nghiém dao ddng trong khoang 7,0 - 9,0
trung binh 1a 7,9, dugc xem 1a khodng thich
hop cho nuoi trong thuy san néi chung va
nudi ca chép néi riéng.

Ca chép thi nghiém dugc bé tri trong cling
mdt ao va duge ngin bing ludi, do vay ham
lugng oxy hoa tan trong cac 6 thi nghiém la
tuong d6i dong nhat. Ham lugng oxy hoa tan
trong qué trinh thi nghiém dao déng ti 3 - 9
mg/l, trung binh 14 5,7 mg/l. Gia tri ham lugng
oxy hoa tan trong thi nghiém nay nim trong
khoang gi6i han cho phép cho sinh trudng ctia
ca chép (> 2 mg/l). Nhu vay ham lugng oxy hoa
tan khong anh hudng dén két qua nghién ctiu
gitia cac 6 thi nghiém.

Bang 3. K&t qua theo déi cac thong s6 vé moi trudng trong 120 ngay thi nghiém

Théng s6 méi trwéong Thép nhat Cao nhéat Trung binh
Nhiét do (°C) 17,0 34,4 25,7
pH 7,0 9,0 7,9
Oxy hoa tan (mg/lit) 3,0 9,0 57
NH; (mg/lit) 0,009 0,080 0,028
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Ham lugng NH, dudce xac dinh bang bd
test NH,/NH, cho két qua dao dong tit 0,009
- 0,028 mg/lit va tuong d6i 6n dinh trong
thoi gian thi nghiém. Gia tri NH; nay nim
trong ngudng phi hdp cho su sinh trudng
binh thudng cta ca chép. Két qua ham
lugng NH, cho th4y trong ao nudi khong ton
dong nhiéu chat thai hiiu co va thic &n du
thita, gia tri pH tuong d6i én dinh va thién
vé moéi truong kiém.

3.2. Ty 16 séng
Két qua sau 4 thang nudi cho thay ty 1é&

séng cua ca chép tuong doéi cao & tat ca cac
thtic an thi nghiém (Hinh 1). Ty 1é& séng ctua

ca st dung cac thtic an thi nghiém dao dong
tr 94,0 - 95,3% va khéng c6 sy khac biét c6 §
nghia théng ké (P>0,05). Ty 1& séng cua ca
trong thi nghiém nay cao hon so véi két qua
trong thi nghiém cta Thai Thanh Binh
(2007) (25,45%).

3.3. Toc do tang trudng

Sau 120 ngay nubdi, téc d6 ting trudng
cla ca 4 cac cong thitic thiic an dude danh gia
thong qua 3 chi tiéu sau: ting trudng binh
quan ngay ADG (g/con/ngidy), ting trudng
dac trung SGR (%/ngay) va khéi luong tiang
thém WG (g/con). Két qua dugc thé hién
trong bang 4.

100 -

S

g 9.3 94,7
[~

e 9 94,0

9-

>

(-

90
TAvirng TAcam gao TAngo

Hinh 1. Ty 1 sng ciia ca chép sir dung

Thirc an thi nghiém

cac loai thirc an thi nghiém khac nhau sau

120 ngay nudi

Bang 4. K&t qua ting trudng cua ca chép st dung cac thitc an thi nghiém sau 120
ngay nuoi

Chi tiéu TAvimg TAcém gao TAngo
Wd (g/con) 59,6+1,4° 59,9+1,4° 59,9+1,3°
We (g/con) 511,3+3,1° 434,89 5° 468,1+11,4°
ADG (g/con/ngay) 3,8+0,02° 3,1+0,1° 3,4+0,1°
SGR (%/ngay) 1,8+0,02° 1,6+0,03" 1,7+0,02°
WG (g/con) 451,7+3,7° 374,9+10,9° 408,2+10,6°

Gi4 tri thé hién trong bang 14 gia tri trung binh

+ sai s6 chuan. Céc gia tri trong cling hang ¢6 mang

chii khac nhau thi sai khac c6 § nghia thong ké (P<0,05). Wd, We 1an lugt 1a khéi lugng cé ldc bt dau

va két thic thi nghiém.
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Ca thi nghiém dugc lua chon 1a ca trong
cing mdt 16 c6 kich ¢d ban dau tuong doi
dong déu (x&p xi 60g/con, Bang 4). Sau thoi
gian nudi 120 ngay bang cac thiic &n thi
nghiém khéac nhau, ca dat khéi lugng trung
binh c thé hoan toan khéac nhau (P<0,05) va
dao dong tu 434,8 - 511,3 g/con (Bang 4).
Khoéi lugng trung binh ca chép st dung thiic
an TA,,, 12 16n nhéat (511,3+3,1 g/con), tiép
dén 1a TA,; (468,1+11,4 g/con) va thap nhat
12 TA 41 ga0 (434,8+9,5 g/con).

Téc d6 tang trudng binh quan ngay ADG
cia ca cho &n cac thtic &n thi nghiém khac
nhau dao dong trong khoang tu 3,1 - 3,8
g/con/ngay (Bang 4). Téng trudng cua ci chép
st dung cac thtc 4n khac nhau cé su sai
khac c¢6 y nghia théng ké (P<0,05). Téc do
tang trudng binh quan ngay ¢ TA,,,, 1a 16n
nhat (3,8+0,02 g/con/ngay), ti€p d6 la TA,,
(3,4%0,1 g/con/ngay) va thap nhat 1a TA ., 4.
(3,1£0,1 g/con/ngay). K&t qua nay cao hon so
v6i thi nghiém cta Thai Thanh Binh (2007)
khi nudi thuong phdm ca chép ghép véi cac
dong ca khac nhau tai Thai Nguyén dat toc
do tang trudng la 0,46g/con/ngay, trong thoi
gian nudi 10 thang tu thang 5/2006 dén
thang 3/2007 v6i ¢d ca ban dau 4,21g/con. Su
khac biét nay c6 thé do ¢ ca tha ban diu
khac nhau, thiic 4n va diéu kién moi truong
khac nhau.

Téc dd tiang trudng dic trung SGR cta
c4 dao dong trong khoang 1,6 - 1,8 %/ngay
va c6 su khac nhau gitia cac thic 4n (P<0,05)
(Bang 4). Ca st dung thtc an c6 bodt ving
TA i €6 tOc d0 tang trudng dic trung la l6n

nhat (1,79+0,021 %/ngay). Mot s6 nghién ctiu
vé viéc st dung kho diu viing trong san xut
thtic 4n cho ca chép va ca rohu ciing cho két
qua tang trudng tét (Hossain and Jauncey,
1989a,b; Hossain and Jauncey, 1990; Hasan
& ¢s.,1997; Mazid & cs., 1997). Khong cé su
khac biét vé SGR 6 ca cho st dung thiic 4n c6
cam gao va bot ngé.

T cac két qua trén ta c6 thé bude dau
két luan ca st dung thic dn chia bot ving
cho kha ning sinh trudng tot nhat, tiép dén
l1a thtc an chia bot ngd va sau cung la thic
dn cha cam gao.

34. Hiéu qua st dung va tich lay
protein cta ca st dung thwc an thi
nghiém

Hiéu qui st dung protein cho muc dich
tdng trudng va tich liiy protein dudc trinh
bay trong bang 5. Hiéu qua st dung protein
va tich liy protein 1a cac chi s6 gitp danh
gia chat lugng protein ctia thtc &n. Cac gia
tri nay cang cao thé hién protein c6 chat
lugng tot, dap ting nhu ciu vé protein d6i véi
cad (vé mutc d6 can d6i gifia cic axit amin
trong protein va c6 d6 tiéu hoéa cao).

Két qua thi nghiém cho thay hiéu qua
st dung protein trong cac thtic &n thi
nghiém cta ca chép khac biét nhau (P<0,05)
va dao dong tu 1,61 - 1,95. Gia tri PER 16n
nhét dat duge 6 TA,,,, (1,95) cho thdy ca st
dung protein trong thic 4n cé chia bot ving
14 t6t nhat va thap nhat d6i véi thic an c6 su
dung cam gao (PER = 1,61).

Bang 5. Hiéu qua st dung protein (PER) va tich liiy protein (PR)

Chi tiéu TAvimg TAcém gao TAngs
PER (g/g protein) 1,95 + 0,05 1,61 +0,05° 1,77 +0,10°
PR (%) 38,76 + 0,48" 31,11+0,22° 34,01 +0,73°

Gia tri thé hién trong bang 1a gia tri trung binh + sai s6 chuén. Cac gia tri trong cing hang ¢6 mang
chii khac nhau thi sai khac c6 ¥ nghia théng ké (P<0,05).
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Hoan toan tuong tu khi so sanh kha
nang tich liiy protein ctia ca st dung céac
thtc 4n thi nghiém. Kha ning tich luy
protein (PR) 6 @61 v6i ca cho &n thiic &n ¢6
bot viing 1a cao nhat (38,76%) va thap
nh4at 1a thtc 4n c6 st dung cam gao
(31,11%).

3.5. Hé s6 chuyén ddi thitc an (FCR)

Day 12 mot chi tiéu kinh t€ ky thuat
quan trong dé danh gia thitc &n. Thic &n
c6 hé s6 thap chiing to thic dn d6 cé chat
lugng tot hon, déng thoi tiét kiém dudc chi
phi thic &n cho 1 don vi tdng trong, it lam
anh hudéng dén méi trudsng nudi, ca sinh
trudng t6t, rdt ngin dude chu ky nudi va
nang cao hiéu qua kinh t&. Hé s6 chuyén
d6i thic an duge tinh todn théng qua theo
doi tang trudng khéi lugng cua ca, khéi
lugng thtc &n tiéu ton, két qua duge trinh
bay trong bang 6.

Ca chép st dung céc thtic 4n thi nghiém
khac nhau c6 hé s§ chuyén déi thic &n khac

nhau (P<0,05), th4&p nhat & thic an c6 su
dung bot viing (1,64) va cao nhat & thiic an
c6 st dung cam gao (2,01).

3.6. Chi phi nguyén liéu san xuit thic
an

DPé so sanh hiéu qua kinh t& cuaa viéc
nudi ca bang cac thiic 4n khac nhau ta can
tinh dude chi phi thtic 4n cho 1kg ting
trong ctia ca. Chi phi thiic 4n bao gém chi
phi cho nguyén liéu va cho qua trinh san
xuidt (dién, nudc, nhan coéng, khiu hao
thiét bi...), luu kho, van chuyén, phan
phoi... Gia thanh mét s6 nguyén liéu chinh
mua tai thoi diém chudn bi thic &n thi
nghiém ndm 2010 nhu sau: bot ca 15750
dong/kg, bot ngd 5600 dong/kg, cam gao
5900 doéng/kg, bot viung 6200 déng/kg.
Trong khuén khé c¢6 han, dé tai nay ching
t61 khong tinh dudc chi phi thiic 4&n ma chi
tinh dugc chi phi nguyén liéu san xuat
thiic an dé dat dugc 1 kg tang trong cé, két
qua dudc trinh bay trong bang 7.

Bang 6. Hé s6 chuyén déi thitc an ctia ca chép sau 120 ngay nudi

bang cac thiic an khac nhau

Chi tiéu TAvang

TAca’m gao TAngﬁ

FCR 1,64+0,031°

2,01+0,057° 1,83+0,101°

Gia tri thé hién trong bang 1a gia tri trung binh + sai s6 chuén. Cac gia tri trong cing hang ¢6 mang
chii khac nhau thi sai khac c6 § nghia théng ké (P<0,05).

Bang 7. Chi phi nguyén liéu dé dat dugc 1 kg ca tang trong

Thirc @n Gia nguyén liéu/1 kg thirc &n (ddng) Gia nguyeén liéu/1 kg téng trong (ddng)
TAving 13406 21986

TAcsm gao 13169 26470
TAngs 13016 23819

Chi phi nguyén liéu dé dat dugc 1 kg cé ting trong thdp nhét & thic an TA, i (21986 ddng) va cao nhat

& thiic &n TA 4 4o

(26470 dong).
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4. KET LUAN

Thiic 4n ca chép c6 st dung bot viing cho
ting trudng, hiéu qua st dung protein, hiéu
qua tich liiy protein cao nhit, déng thdi cho
hé s chuyén d8i thic an va chi phi nguyén
liéu cho 1 kg ting trong la thap nhAat, tiép
dén 1a thtc &n st dung bot ngd va kém hiéu
qua nhat 1a thic 4n st dung cam gao. Nhu
vay c6 thé két luan véi cung ty 1é cung cdp
10% protein cho thtc #n, st dung bot viing
mang lai hiéu qua cao nhat trong san xuat
thtic 4n cho ca chép, tiép dén 1a bot ngd va
kém nhat 14 cAm gao. Két luan nay cé §
nghia thuc t& quan trong trong viéc lua chon
nguyén liéu san xuat thiic &n cho ca chép
nham ha chi phi san xudt, nang cao hiéu qua
kinh té.
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