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ABSTRACT

The study was conducted to determine optimal protein requirements at
three lipid levels for clown knifefish fingerling (Chitala chitala) 2,42 g
innitial weight. The experiment was set up with 12 dietary treament,
including four dietary protein levels (35%, 40%, 45%, and 50%) and
three dietary lipid levels (6%, 9%, and 12%) in 8 weeks. The results
showed that survival of fish was not affected by either dietary protein or
lipid levels. Specific growth rate (SGR) of fish increased with increasing
protein levels up to 45%, however SGR of fish decreased in treatments
of 50% dietary protein. The best growth and feed conversion ratio (FCR)
results of fish fed the 45% protein with 6% lipid were not significantly
different from those of fish fed 40% protein with 9% lipid, but
significantly different from with remaining treatments. The diets
containing 40% — 45% protein matching 9%-6% lipid would be suitable
for optimum growth and effective protein utilization of clown knifefish
fingerling.

TOM TAT

Nghién cieu nham xdc dinh nhu cau protein t6i wu & cdc mire lipid khdc
nhau cia cd that lat com (Chitala chitala) giai doan giong 2,42 glcon.
Thi nghiém duwoc thyc hién trong 8 tuan g(im 12 nghiém thirc thicc an voi
4 murc protein (35%, 40%, 45% va 50%) va 3 muec lipid (6%, 9% va
12%). Két qua thi nghiém cho thay ham lwong protein va lipid khéc nhau
trong thike an khong anh hieong dén ti 1é song ciia cd. Toc do tang trucng
cua ca gia tang theo ham lwong protein trong thurc an, tuy nhién khi ham
lwong thirc an 50% protein thi sinh truéng cua cd giam. Toc do tang
truong dat cao nhdt ¢ nghiém thikc 45% protein va 6% va hé sé thirc dn
FCR thdp khéc biét khéng c6 y nghia so véi nghiém thirc 40% protein va
9% lipid, nhung khdc biét c6 y nghia voi cdc nghiém thirc con lai. Nhu
cau protein va lipid thich hop cho cd that ldt giai doan giong la tir 40%
45% twong ung voi ham luong lipd trong thirc an 9 va 6 %.

1 GIOI THIEU

Nhitng loai ¢4 nudc ngot méi cé trién vong
dang dugc nghién ctu hién nay nhu ca lang, ca
két, ca chach lau, ca leo va ca that lat com

(Chitala chitala Hamilton, 1822). Ca that lat
com 14 loai cé c6 thit ngon rat dugc nguoi tiéu
dung uwa chudng va cod gia ban cao trén thi
truong (Tran Thi Thanh Hién va Nguyén
Huong Thuy, 2008). Ca that 1at com c6 kich
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thuéc 16n, tang truong nhanh, c6 kha nang
chéng chiu tét véi méi truong thiéu oxy nén
nudi véi mat do cao d6i tugng co tiém nang
I6n dé phuc vu cho nhu cau trong nudc va xuét
khau. O ddng bang séng Ciru Long, ca that lat
com dugc nudi pho bién & cac tinh Hau Giang,
Can Tho, Dong Thap. Hién nay, nudi thuong
pham ca that 14t com vai thirc dn chu yéu 1a ca
tap. Tir d6 dat ra yéu cau can phai nghién ctu
quy trinh nudi thuong pham ca that lat com
theo hudng phat trién bén viing thong qua viéc
nghién ctru thay dbi thic dn cho ca that lat
com tir ¢4 tap sang thuc an ché bién. Bén nay,
van dé trén méi duoc thuc hién o giai doan bot
1én gidng (Tran Thi Thanh Hién va Nguyén
Huong Thuy 2008). Dé phat trlen thirc an ché
bién can co6 nhimng nghién cttu vé nhu cau dinh
dudng cho loai ca nay.

Ham lugng protein trong thirc an 1a yéu t6
guan trong nhat anh huong dén tang truong va
chi phi thirc an trong nudi thuy san (Lovell,
1989). Viéc tang ham lugng protein trong thurc
an thuong cai thién ning suit ca dic biét 1a ca
an dong vat, nhung dong thoi ciing ting chi
phi thirc an. Hiéu qua su dung protein cho sinh
truéng cua ca co thé duoc cai thién khi thay
thé mot phan protein boi lipid va carbohydrat
trong thie an. (Garling and Wilson, 1976).
Viéc bo sung lipid nhu 1a ngudn ning luong
trong thire an thi hiéu qua hon carbohydrat vi
hiéu qua st dung nang lugng tur lipid cta ca
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cao hon (NRC, 1983). Su chia sé niang luong
cua lipid va carbohydrat cho protein ciing nhu
ti 1& P/E (protein/ning lugng) ciia mot so loai
ca da duoc nghién ctu (Cho and Kaushik,
1990, Lee Oh Kim and Sang-MinLee, 2005).

Nghién ctru nay tap trung vao xac dinh ham
luong protein va lipid thich hop trong cong
thirc thire @n cho cé that lat nham lam co s¢
xdy dung cong thirc thire an nudi ca, gbp phan
vao phat trién m6 hinh nudi ca that lat com
thuong pham.

2 PHUONG PHAP NGHIEN CUU
2.1 Bb tri thi nghiém

Thi nghiém dwoc thuyc hién trong 36 bé
nhua (100 L/bé), nudc chay tran va suc khi
lién tuc. C4 that 1at com c6 khdi luong trung
binh ban dau 14 2,42 g/con duoc bé tri véi mat
do 30 con/bé. Thi nghiém dugc bd tri hoan
toan ngau nhién, mdi nghiém thic thic in 1ap
lai 3 1an. Thoi gian thi nghiém 1a 8 tuan.

Thi nghiém gém c6 12 nghiém thic véi 4
murc protein: 35%; 40%; 45%; 50% va 3 muc
lipid 6%, 9% va 12%, tuong tng v&i 3 mac
nang luong 18, 19 va 20 KJ/g. (Bang 1).
Nguyén liéu ché bién thirc an chinh 1a bot ca,
bot dau nanh, bot mi. Thirc an dugc phdi tron,
ép vién kich ¢ 1,5-2 mm, sdy kho va bao
quan & nhiét do -20°C trong subt quéa trinh
thi nghiém.

Béng 1: Thanh phén nguyén liéu cia thic dn thi nghiém

Thanh phin nguyén li¢u (%)

Nghiém thirc Bot dau

Khoang-

Bt ca nanh Bot mi Dau vVitamin CMC
NT 35-6 31,5 31,5 28,9 2,1 2,0 39
NT 40-6 36,0 36,0 20,3 1,6 2,0 4,1
NT 45-6 40,6 40,6 11,6 1,1 2,0 4,2
NT 50-6 45,1 45,1 2,9 0,6 2,0 4.4
NT 35-9 315 31,5 27,9 51 2,0 2,0
NT 40-9 36,0 36,0 19,2 4,6 2,0 2,1
NT 45-9 40,6 40,6 10,5 41 2,0 2,3
NT 50-9 45,1 45,1 0,0 3,6 2,0 2,4
NT 35-12 31,5 31,5 26,8 8,1 2,0 0,1
NT 40-12 36,0 36,0 18,1 7,6 2,0 0,2
NT 45-12 40,6 40,6 9,4 7,1 2,0 0,3
NT 50-12 45,1 45,1 0,7 6,6 2,0 0,5

Bot cd: Kién Giang, Bt ddu nanh Achentina, Dau Muec, premix Vitamin, prexmix khodng, vitamin C: Céng ty Vemendim
Can Tho, dau nanh Twong An, CMC: carboxylmethylcelulose

197



Tap chi Khoa hoc Truong Pai hoc Can Tho

Bang 2: Thanh phin héa hec cia thirc in thi nghiém
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Thanh phin héa hoc

Nghiém thifc Protein (%)  Lipid (%)  Tro (%) Na“g(ll\‘ﬂ"j‘%% Ty(g-},\j/JE)
NT 356 35,2 5.9 10,9 18.2 193
NT 40-6 41,2 6.1 127 182 226
NT 45-6 448 6.0 134 187 24,0
NT 50-6 50,7 6.4 148 181 28,0
NT 35-9 35,3 8.8 10,9 191 185
NT 40-9 411 9.4 122 192 214
NT 45-9 452 03 128 191 237
NT 50-9 49,9 95 15,0 19.0 26,3
NT 35-12 35,2 12 11.2 20,2 17.4
NT 40-12 40,1 11,8 114 20,2 19.9
NT 45-12 45,6 12.2 132 201 227
NT 50-12 50,3 122 146 20,1 25,0

2.2 Cham soc va quan ly

Cé duoc cho an théa man nhu ciu, cho n
2 lan/ngay (8 gio va 16 giv). Ghi nhén luong
thac an thira hang ngdy va dém sé ca chét.
Trong suét thoi gian thi nghiém, chat luong
nudéce trong bé thuong xuyén duoc klem tra va
duy tri ¢ diéu kién tot cho sy phat trién cua ca.
Nhiét d6 dao dong trong khoang 27,5-30°C,
pH 8,0-8,2 va ham lugng oxy 6,67-6,87 mg/L,
TAN 0,02-0,11 mg/L.

2.3 Thu va phén tich miu

Sau khi két thuc thi nghiém, ti 1¢ séng, khéi
luong ca duoc xac dinh bang cach dém va can
toan bo sb6 ca & mdi bé. Mau ca mdi bé dugc
trit lanh & nhiét d6 am 20°C dé phan tich cac
thanh phan hoa hoc cua co thé ca. Cac chi tiéu
thanh phan héa hoc cua thic an va ca duoc
xac dinh theo phuong phap AOAC (2000) va
ning lugng duogc do bang may do ning lugng
Calorimeter.

2.4 Xirly s liéu

Céc s liéu ghi nhan va tinh toan gdm ty 1&
séng, khdi lwong ca ban dau (Wi), khdi luong
c4 sau thi nghiém (Wf), ting trong (WG), téc
do tang truong ngay (DWG g/ngdy), hé sb
thac an (FCR), hi¢u qua s dung protein
(PER) duoc tinh toan bang phan mém Excel.
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Trung binh gitra cac nghiém thirc dugc so sanh
hai nhan t6 bing ANOVA va phép thu
DUCAN & muc y nghia 0,05 bang chuong
trinh SPSS 13.0.

3 KET QUA VA THAO LUAN
3.1 Ty l¢ song

Ty lé séng cia ca that lat com trong thi
nghiém dao dong trong khoang 71,1 - 84,4% ¢
cac nghiém thic va khong chiu anh huong
tuong tac giita cac nhan td protein va lipid. Két
qua thi nghiém cho thy véi thic an c6 ham
lugng protein khac nhau & 3 muc lipid khac
nhau khong anh huong dén ty 1¢ sng cua ca.
Két qua ty 1¢ sdng cua ca that lat com tuong tu
két qua nghién ctu cia Lé Ngoc Dién et al.,
(2006) trén ca that 1at (Notopterus notopterus),
khi &n thic an c6 ham lugng protein khac
nhau, ty 1& séng dat 57% - 65% va khong c6 sy
khac biét giita cac nghiém thirc. Két qua nay
cling duoc ghi nhan & ca ro dong (Anabas
testudineus) giai doan gidng ¢ 3 mac proteln —
lipid khac nhau (Tran Lé Cam T va Tran
Thi Thanh Hién, 2006). Nghién ctu cia Lee
Onh Kim and Sang-MinLee (2005) trén ca
Pseudobagrus fulvidraco ciing cho két qua ti 18
sdng cua ca dat trén 90% va khong c6 sy anh
huong cia ham luong protein va lipid trong
thac an.
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Bang 3: Ty 1¢ séng ciia c4 that lat com

Lipid (%) Protein Ty 1é song
(%) (%0)
35 72,2+1,92°
6 40 81,1+8,39°
45 80,045,772
50 74,445,092
35 75,5+11,71%
9 40 74,4+10,182
45 84,447,702
50 74,448 39
35 73,3+6,67°
12 40 71,1£1,92°
45 72,241,922
50 71,1£1,922
Gi4 tri P khi phan tich ANOVA hai nhan t6
Protein 0,327
Lipid 0,144
Tuong tac P x L 0,531

Ghi chii: Gid tri thé hién la s trung binh + dg léch
chudn.’ Cac 50 liéu cuing nam trong mgt cét c6 mang chi
cadi giong nhau thi sai khac khong cé y nghia (p >0,05)

3.2 Sinh trwéng

Sau 8 tuan thi nghiém ca dat khdi luong tir
3,92 - 8,00 g/con tiry nghiém thuc. Toc do ting
truong cda ca cang nhanh khi ham lugng
protein trong thic an ting. Tuy nhién, & cac
nghiém thirc c6 mic protein 50% tang trudng
Clia ca giam rd va thap hon vdi cac nghiém
thirc ¢6 muire protein khac. Piéu nay cho thiy
thirc an c¢6 ham lugng 50% protein vuot qua
nhu cau, khong thich hop cho ca. Theo Tran
Thi Thanh Hién va Nguyen Anh Tuan (2009),
néu thirc an cung cap qua nhiéu protem thi
protein du khong duoc co thé hap thu dé tong
hop protein mgi ma sir dung dé chuyén hoa
thanh nang lugng hoac thai ra ngoai. Thém vao
d6 co thé con phai ton thém ning lugng cho
qué trinh tiéu héa protein du thira, vi thé sinh
truong cia co thé giam. Ca c6 khéi luong gia
ting (WG) cao nhat ¢ nghiém thuac 45%
protein-6% lipid (5,59 g/con), khac biét khong
¢6 ¥ nghia théng ké (p >0,05) so véi nghiém
thac 40% protein-9% lipid va 45% protein-9%
lipid (gia tri ting truong lan luot 1a 5,46 va
5,42 g/con) nhung khac biét c6 ¥ nghia thong
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ké (p <0,05) so voi cac nghiém thirc khac.
Tuong ty, toc do ting trudng tuyét dbi (DWG)
tir 0,027 - 0,102 g/ngdy, cao nhit & nghiém
thac 45% protein - 6% lipid (0,102 g/ngay),
khac biét khong co ¥ nghia théng ké (p >0,05)
so vai nghiém thuc 40% protein - 9% lipid va
45% lipid - 9% lipid (0,099 g/ngay) nhung
khac biét c6 ¥ nghia théng ké so véi ngiém
thirc con lai.

Két qua thi nghiém cho thiy c6 su anh
hudng tuong tic gitta hai nhan té protein va
lipid Ién tang truong cua ca (Bang 4). Vi mac
protein tr 35 - 40% protein khi ting ham
luong lipid tir 6% 1én 9% cho théy sinh truéng
cua ca dugc cai thién. Tuy nhién, o tit ca cac
muc protein khi mure lipd tang 1én 12% (twong
ung vai nang lugng 20 KJ/g thie an) thi sinh
truong cua ca lai giam xubng so véi nghiém
thirc o6 muc lipid thap hon. Didu nay cho thiy
véi mic nang lugng 20 KJ/g thic an la qua
cao cho ca that 1at com, dan dén viéc giam
luong thirc dn an vao va thiéu dinh dudng cho
tang truong (Deniels and Robinson, 1986). Két
qua tang trong cua ca khac biét khong co y
nghia thong ké giita cac nghiém thirc c6 mirc
lipid 6 va 9% cho thay lipid khong thé hién
duogc hiéu qua trong viéc chia sé nang luong
cho protein. Tran Lé Cam Ta va Tran Thi
Thanh Hién (2006) nghién ctu kha niang chia
sé nang lugng cua lipid cho protein trong thac
an cua ca ré dong giai doan giéng véi cac mirc
protein-lipid khac nhau ciing da két luan
tuong tu. Bén canh do, De Silva et al. (1991)
da két luan ting truong cua ca rd phi lai
(Oreochromis mossambicus x Oreochromis
niloticus) khéac biét khong c6 y nghia thong ké
(p >0,05) khi tang ham lugng lipid trong thirc
an tur 6% lén dén 24%. Nghién ctu ty l¢ t01 uu
vé protein-nang lwong cho ca chém giéng
(Lates calcarifer) vgi 3 muac protein va 3 muc
ning lugng khac nhau cho thy co sy tuong tac
gitra hai nhén t6 protein va ning luong nhung
hiéu qua tiét kiém protein cua niang luong thirc
an khong duogc ghi nhan trong thi nghiém
(Tran Qudc Binh et al., 2009).
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Bang 4: Sinh trwéng cia ca that lat com véi thire dn thi nghi€ém cé ham lwgng protein va lipid

khac nhau

Lipid (%) Protein (%0) Wi Ws (9) WG (g) DWG (g/ngay)
35 2,43+0,06 4,05+0,27° 1,62+0,28? 0,029+0,005%
6 40 2,39+0,05° 6,7240,29° 4,33+0,27° 0,079+0,005°
45 2,400,012 8,00£0,54° 5,59+0,55° 0,102+0,010°
50 2,41£0,04% 6,060,59" 3,65+0,59" 0,066+0,011°
35 2,4140,02° 4,75+0,93° 2,3440,94% 0,043+0,017%
9 40 2,4240,02° 7,88+0,28° 5,46+£0,26° 0,099:0,005°
45 2,46+0,01° 7,88+0,10° 5,42+0,10° 0,099:0,002°
50 2,45+0,08 4,63+0,43% 2,18+0,49% 0,040+0,009%
35 2,42+0,05°% 4,30+0,20% 1,870,207 0,03440,004%
1 40 2,40+0,03? 6,83+0,88" 4,43+0,90° 0,081+0,016°
45 2,4140,03° 6,83+0,18" 4,42+0,19" 0,080:0,003°
50 2,45+0,01° 3,92+0,36% 1,48+0,36% 0,027+0,007%

Gi4 tri P khi phan tich ANOVA hai nhén t6
Protein 0,377 0,000 0,000 0,000
Lipid 0,246 0,001 0,001 0,001
Tuong tac P x L 0,531 0,504 0,001 0,001

Ghi chii: Gid tri thé hién la s trung binh + dg léch chudn
Cc 50 ligu ciing nam trong mét cét cé mang chiv cdi giong nhau thi sai khdac khong c¢é y nghia (p >0,05)

Két qua phan tich twong quan bac hai gitta  twong dbi 1a 2,14%/ngay (Hinh 1). G mtic 9%
ham lugng protein trong thic an va SGR cho lipid nhu cau ham luong protein trong thic an
thiy nhu ciu protein toi wu cia ca giam khi  dé cé ting truong toi da 1a 42,5% va khi d6 toc
tang muc lipid tir 6 dén 9%. G muc lipid 6%,  do ting truong tuong ddi dat gia tri cao nhat la
nhu cau protein cho sy ting truong toi da cua  2,32%/ngay (Hinh 2).
c4 that 1at com 1a 44,2% véi toc do tang truong

y =-0.0147% + 1.299x - 26.56
R® =0.9984
2.80 -

2.40

a
2.00 ‘\
a

1.60 -
1.20
L

0.80 §

SGR (%/ngay)

0.40

0.00 T T T T T T T 1
35 37 39 41 43 45 47 49 51

Ham lwgng protein (%)

Hinh 1: Nhu ciu protein cia ca thi nghiém ¢ mirc 6% lipid
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Hinh 2: Nhu cau protein ciia c4 thi nghiém & mirc 9% lipid

Qua két qua nghién ctru cho thay ddi vai ca
that 1at com thi muc protein 1a 44, 2 % protein
véi 6% lipid hoac 42,5% protein véi 9% lipid
(twong ng voi mace nang lugng 18-19 MJ/g
thire an cho sinh truong tot nhat. Khi so sanh
véi nhém ca co vay két qua nhu cau protein
cua ca that lat com tuong duong ca 16¢ bong
1 46.5% (Tran Thi Thanh Hién et al.,2005 ),
ca l6c (Channa striata) 40% protein va 13%
lipid (Samantaray and Mohanty,1997), cao hon
¢4 r6 dong 32% protein (Tran Lé Cam Tua va
Tran Thi Thanh Hién, 2006). Khi so v&i mot
s6 loai c4 da tron, nhu cau protein trong thirc
an dé dat ting truong t6i da ciia ca that lat com
thi nghiém cao hon so vé&i ca tra giéng
(40,5% protein), ca basa giéng (35% protein),
nhung thidp hon c4 hu gidng (Pangasius
conchophilus) (48,5% protein) (Tran Thi
Thanh Hién et al., 2004),

Ti 18 P/E t6i wu cho mot s6 loai ca dao dong
trong khoang tr 19-27g/MJ (NRC, 1983).
Trong nghién ctru niy cho thdy tuong tng véi
muc protein 1a 45% véi lipid 6% va protein la
40% véi lipid 1a 9% cho sinh truong tot nhét
thuong tng voi ti I¢ P/E la 24 va 21,4g/MJ.
Két qua nay tuong duong voi ti 18 P/E tbi
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uu cho ca loc la 21,7 (Samantaray and
Mohanty,1997).

3.3 Hiéu qua sir dung thire dn

Hiéu qua s dung thic an cua ca that lat
com chiu anh hudng béi ham luong protein,
lipid va co su twong tac giita hai nhan t6 nay
trong thtrc an (Bang 5). Két qua cho thdy FCR
& nghiém thac 45% protein-9% lipid (1,72) 1a
thap nhat, ké dén 1a nghiém thirc 40% protein-
9% lipid (1,75) va nghiém thac 45% protein-
6% lipid (1,76), khac biét c6 ¥ nghia thng
ké (p <0,05) so vai cac nghiém thirc c6 ham
lugng protein 35% va 50%. Voi cung muc
protein, cac nghiém thirc c6 muc lipid khac
nhau thi khac biét khong co y nghia thong ké
(p >0,05) ngoai trir cac nghiém thuc 50%
protein. Két qua cho thdy thirc an c6 ham
luong protein cao hon 45% khong dat hiéu qua
vé sy chuyén héa thtrc an cua ca that lat com
giai doan gidng. O muc lipid 12% FCR ting
cao la do sinh truong cua ca cham, luong
thirc an 4n vao cung cip khong du protein cho
tang trudng.

Hiéu qua sir dung protein (PER) tét nhat &
nghiém thac 40% protein-9% lipid (1,40),
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khac biét khong c6 ¥ nghia thong ké (p >0,05)
so voi nghiém thuc 45% protein-6% lipid va
45% protein-9% lipid (1,28) va khac biét so
Véi cac nghiém thac con lai. PER thap nhét ¢
cac nghiém thirc 50% protein twong ung la
0,68; 0,48 va 0,30. O cac nghiém thirc trong
cung muc lipid, cac nghiém thirc c6 ham luong
40% protein va 45% protein khac biét co y
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nghia théng ké (p <0,05) so véi cac nghiém
thic 35% protein va 50% protein (Bang 5).
Diéu nay cho thdy thic n c6 ham lugng
protein tur 40 - 45% ca tang trudng nhanh nén
hiéu qua sir dung protein cao. PER cua ca that
lat com twong duong véi ca 16c gidng (PER la
0,7- 1,3) (Samantaray and Mohanty, 1997).

Béang 5: Hé sb thire dn, hiéu qua sir dung protein va chi s tich liiy protein ciia ¢4 that lat com véi thirc
an thi nghiém c6 ham luwgng protein va lipid khac nhau

Lipid (%) Protein (%) FCR PER NPU (%)
35 5,6140,92¢ 0,52+0,08™ 4,52+0,20°
6 40 2,35+0,07% 1,03+0,03% 13,3240,65°
45 1,76+0,16° 1,280,121 16,97+0,28"
50 2,95+0,55" 0,68+0,12° 9,46+0,54°
35 4,37+0,80° 0,67+0,14° 6,87+0,07°
9 40 1,75+0,08° 1,40+0,07" 16,56+0,11°
45 1,72+0,04% 1,28+0,03" 18,390,749
50 42140,51° 0,48+0,05° 6,88+0,15"
35 5,71£0,91¢ 0,50+0,07™ 4,03+0,52°
1 40 2,3540,43% 1,0840,21° 12,37+0,33¢
45 2,5140,14% 0,88+0,05¢ 11,91+0,37¢
50 6,67+0,18° 0,30£0,01? 4,30+0,56°
Gi4 tri P khi phan tich ANOVA hai nhan t6
Protein 0,000 0,000 0,000
Lipid 0,000 0,000 0,000
Tuong tac P x L 0,000 0,000 0,000

Ghi chit: Gid tri thé hién la s6 trung binh + d¢ |éch chudn

Cdc 6 liéu ciing nam trong mgt cét cé mang chit cdi giong nhau thi sai khdc khéng cé ¥ nghia (p >0,05)

Chi s NPU la hiéu suét protein tich liiy
duoc tir protein dn vao trong co thé cua cé, chi
s6 nay dung dé danh gia hiéu qua cua cac
ngudn protein khac nhau. Tuong ty nhu PER,
Vv6i ciing mot ngudn protein cung cap cho thic
an thi chi s6 NPU s& cao & thuc dn co muc
protein thap (Tran Thi Thanh Hién va Nguyén
Anh Tuén, 2009). Qua Bang 5, chi s6 NPU
trong khoang 4,03 — 18,39%, cao nhat la
nghiém thac 45% protein-9% lipid (18,39%),
tiép theo 1a nghiém thic 40% protein-9% lipid
(16,97%).

Két qua vé FCR, PER va NPU cho thay
hiéu qua sir dung thirc 4n cua ca dat tot nhat &
muc protein tir 40%-45%. Hi¢u qua st dung
thitc an cta cd giam cac nghiém thirc ham
luong protein 50% va lipid 12%
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3.4 Thanh phin sinh héa cia ca

Thanh phan sinh hoa cta c khong chiu anh
huong boi sy tuwong tac gitra hai nhan to
protein va lipid trong thirc an. Ham lugng
protein trong co thé ca c¢6 khuynh hudng ting
dan theo mirc ting ham luong protein trong
thirc an. Ham luong protein cda ca & cac muc
lipid khac nhau trong thuc an ciing khac biét
khong c6 y nghia thong ké (p >0,05) (Bang 6).
Ham lugng protein cia ca cao nhat ¢ nghiém
thirc 45% protein-9% lipid (13,91%), tiép theo
la nghiém thirc 50% protein-9% lipid (13,62%)
va thap nhat & cac nghiém thuac 35% protein.
Nhu vay, ham luong protein trong co thé ca
chiu anh hudong boi ham lugng protein cua
thire an. Két qua nay twong tu nghién ctu cua
Samantaray and Mohanty (1997) trén ca loc,
Lee and Sang Min Lee (2005) trén ca da tron
bragid (P. fulvidraco).
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Béng 6: Thanh phin sinh héa ciia ca sau thi nghiém

Phdn B: Nong nghiép, Thily san va Céng nghé Sinh hoc: 26 (2013): 196-204

Lipid (%)  Protein (%) Am dj (%) Protein (%) Lipid (%) Khoang (%)
35 81,62+0,97° 11,36:1,05° 2,57+0,45™ 4,44+0,06°
6 40 80,64+0,06° 12,91+1,09%° 1,76+0,28? 3,68+0,19%®
45 80,500,707 13,08+0,76™ 1,83+0,17° 3,90+0,50%°
50 80,40+0,08° 13,48+0,33%° 1,81+0,17° 3,54+0,03%
35 81,07+0,62° 11,76+1,69%° 2,21+0,25™ 3,800,06™°
9 40 81,46+0,78% 12,21+0,98%° 2,12+0,39% 4,17+0,15%
45 80,00+0,49° 13,91+0,16° 1,71+0,05° 3,70+0,39%
50 80,65+0,61° 13,62+0,77 1,92+0,25° 3,8140,08%°
35 81,82+1,597 10,99+2,12° 2,75+0,14° 3,66+0,05%
19 40 81,53+1,49° 12,44+1,75%° 2,50+0,29" 3,52+0,66°
45 80,55+0,36° 13,43+0,61%° 2,95+0,35° 3,97+0,01%
50 80,20+1,53% 13,46+2,11%° 1,83+0,49° 3,59+0,17%°
Gi4 tri P khi phan tich ANOVA hai nhén t6
Protein 0,031 0,005 0,000 0,023
Lipid 0,780 0,851 0,070 0,043
Tuong tac P X L 0,770 0,964 0,351 0,050

Ghi chii: Gid tri thé hién la s6 trung binh + d¢ léch chudn

Cdc 6 liéu ciing nam trong mgt cét cé mang chir cdi giong nhau thi sai khdc khéng cé ¥ nghia (p >0,05)

Thanh phén lipid trong co thé ca ¢6 khuynh
huéng giam dan theo mic ting ham luong
protein trong thirc an va ting theo mirc ting
ham lugng lipid trong thirc an. Ham luong
lipid cua c4 cao nhit & nghiém thic 45%
protein-12% lipid (2,95%) va nghiém thac
50 -6 co gia tri thap nhat (1,81%). Theo De
Silva et al., (1991), véi thirc an c6 cung muc
protein, ham luong lipid trong co thé ca rd phi
lai tang c6 y nghia khi ham luong lipid trong
thic an gia tang. Samantaray and Mohanty
(1997) nghién ctru nhu cau protein va lipid trén
c4 loc gidng ciing cho két qua twong tu. Két
qua nay ciing duoc ghi nhan trén mot sb
nghién ctru ham luong lipid cua ca gia tang khi
ham lugng lipid va nang lugng thirc an gia
taing mot sé loai ca (Hillestad and Johnsen
(1994), Peres and Oliva Teles (1999). Ham
luong khoang trong co thé ca dao dong trong
khoang 3,52 — 4,44%. Mac du co6 su khac biét
gitra cac nghiém thirc nhung sy chénh Iéch cua
chi tiéu nay khong dang ké va it anh huong
dén thanh phén sinh hoa cia ca.

4 KET LUAN

St dung thic n ché bién c6 45% protein
va 6% lipid hodac 40% protein va 9% lipid
(twong wng Vvai ti 1€ protein/nang lugng P/E 1a
24 va 21,4g/MJ) thich hop dé nudi ca that com

giai doan gidng dat hiéu qua. Tang truong va
hiéu qua st dung thirc an cua ca giam khi thac
an co6 murc 50% protein va lipid 12%.
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