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ABSTRACT

The study was conducted to determine the lipid requirement and the effects on the growth
rate and fish carcass composition by the ratio of fish oil and soybean oil in mudskipper
(Pseudapocryptes elongatus) diet. The study had two experiments. In the first one,
mudskipper fingerlings (mean initial weight: 6.86g) were fed to triplicate groups of five iso-
nitrogenous (35%) and iso-energy (17.2 kJ/g) diets, which contained different lipid levels
(1.5%, 4.5%, 7.5%, 10.5% and 13.5%) for eight weeks. The results showed that survival rates
in all treatments were not affected by different lipid levels. The highest specific growth rate
(SGR) was recorded in fish fed 7.5% (1.41%/day) lipid diet, which was not significantly
different (p>0.05) from 10.5% lipid diet but others. Results also showed that lipid efficiency
ratio (LER) and lipid retention (LR) decreased with the increase of lipid levels in
experimental diets. The quadratic regression curve of daily weight gain indicated that the
optimal dietary lipid level for mudskipper was 9.05%. In the second experiment, fish
fingerlings (mean initial weigh: 6.58g) were fed to triplicate groups of five isonitrogenus
(35%) and isoenergy (17.2 KJ/g) and lipid (7.5%) diets containing five different ratios of fish
oil and soybean oil (100%:0%, 75%:25%, 50%:50%, 25%:75% and 0%:100%). After eight
experimental weeks, results showed that survival rates in all treatments were not affected by
different tested diets. There was no significant difference (p>0.05) in SGR of treatments
group containing 0%, 25% and 50% soybean oil (1.37, 1.39 and 1.41%/day), which were
significantly different (p<0.05) from the others. Besides, effects of soybean and fish oil ratios
on fish proximate chemical composition were also evaluated.

TOM TAT

Thi nghiém xdc dinh nhu cau chdt béo ciia cd kéo (Pseudapocryptes elongatus) giong dioc
thuc hién trén cd c6 khoi lwong trung binh 6,86 g/con. Thi nghiém duoc bé tri hoan toan
ngdu nhién voi 5 nghiém thirc thirc dn c6 ham leong chét béo tang dan 1,5%; 4,5%; 7,5% ;
10,5% va 13,5%; cing ham heong dam 35% va nang leong 17,2 KJ/g. Qua 8 tudn thi
nghiém, két qud cho thay ham lwong chat béo trong thire dn khéng dnh hudng dén ty Ié song
ciia cd. Toc dj ting trudng twong doi (SGR) dat cao nhdt & nghiém thirc 7,5% chat béo (1,41
%/ngay) khong khdc biét ¢6 ¥ nghia thong ké (p>0,05) so véi nghiém thirc 10,5% chdt béo va
khdc biét ¢o ¥ nghia thong ké (p<0,05) so véi cdc nghiém thirc con lai. Hiéu qud sir dung
chit béo (LER) va chi s6 tich lity chat béo (LR) gidm dan khi ham heong chdt béo trong thirc
an tang dan tir 1,5 -13,5%. Nhu cau chdt béo cho cd kéo giong duwoc xdc dinh theo phiong
phép dwong cong béc 2 la 9,05%. Thi nghiém xdc dinh ty Ié du cd va dau ddu nanh thich
hop trong cong thike thike dn ciia cd kéo giong dwoc thire hién trén cd kéo cé khoi hrong
trung binh 6,58 g/con. Thi nghiém duwoc bé tri hodn todn ngau nhién voéi 5 nghiém thirc thikc
Gn voi ty 1é dau ca va dau dau nanh (0-100%, 25-75%, 50-50%, 25-75% vi 100-0%) c6 ciing
ham luong dam 35%, chat béo 7,5% va nang heong 17,2 KJ/g. Qua 8 tuan thi nghi¢m, két
qua cho thdy thitc an c6 1y I¢ dau cd va dau dgu nanh khac nhau khong anh huong dén tylé
song ciia cd. Toc dj ting trudng tuong déi (SGR) ciia cd tot nhdt & nghiém thirc 50% DPN,
khdc biét khong c6 y nghia thong ké (p>0,05) so véi nghiém thirc 0% va 25% DPN (1,41;
1,37 va 1,39%/ ngay) va cao hon cé y nghia (p<0,05) so véi cac nghiém thitc con lai. Anh
huwéng ciia i ¢ dau trong thike én 1én thanh phan héa hoc ciia ca ciing da dirpc déanh gid.

166



Tap chi Khoa hoc Truong Pai hoc Can Tho

1 GIOI THIEU

Ca kéo (Pseudapocryptes elongatus, Cuvier
1816) la mét trong nhiing dbi tugng thuy san c0 gia
tri kinh t& dugc nudi trong nhitng nam gan day ¢
Pdng bang song Ctru Long. Ca dugce nudi chu yéu
& cac tinh ven bién nhu Bac Liéu, Ca Mau, Soc
Trang va Tra Vinh gép phin da dang déi tuong
nudi va han ché rai ro trong nudi thiy san do tinh
hinh nuéi tdém hién nay gip nhiéu khé khin ca vé
dich bénh va thi truong ti€u thu. Budc dau da c6
mot s6 két qua nghién ctru trén c4 kéo trong thoi
gian gan ddy nhu nghién ctru vé ddc diém sinh hoc,
tinh hinh nuéi, sinh 1y va dinh dudng... (Trin Pic
Dinh va ctv, 2002; Truong Hoang Minh va Nguyén
Thanh Phwong, 2011; Tran Trudng Giang, 2009;
Phan Kim Ngoc va Hb Thi L¢ Thuy, 2007; Phan
Thi Thiy An, 2012; Tran Thi B¢, 2013)... Theo
két qua khao sit ciia Truong Hoang Minh va
Nguyén Thanh Phwong, (2011) thi chi phi thirc in
trong nudi ca kéo thdm canh véi mat do cao (95 —
100 con/ m?) chiém 58%. Tuy nhién, khi nuéi ca
v6éi mat do cao s& din dén nhiéu rui ro, han ché
kho kiém soat nhu dich bénh, 6 nhiém méi truong,
chi phi dau tu thtc in cao... Dé gop phan nang cao
hiéu qua cho ngudi nuodi thi thitc an phai dam bao
day du va can d6i dinh dudng, thirc an ngoai viéc
cung cip day du chat dam thi chat béo dugc xem la
mdi quan tdm hang dau vi chit béo 13 thanh phan
dudng chéat c6 mirc nang luong va co do tidu hoa
cao nén thuong dugc bd sung vao thirc an cho
nhiéu loai ca. Khi bd sung chit béo vao thic an s&
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anh huong dén ting truong ciing nhu hiéu qua sir
dung dam cuia ddi tuong nudi, do chit béo ¢6 kha
ning chia sé ning lugng voi chat dam co trong
thirc an (Lé Thanh Hung, 2008, Tran Thi Thanh
Hién va Nguyén Anh Tuén, 2009). Dau thuc vét
thudong duoc st dung két hop voi dau dong vat co
ngudn gbc bién nham ting hiéu qua sir dung thirc
an ciling nhu giam chi phi thuc an (Hertrampf and
Piedad-Pascual, 2000). Gan day di c6 cac nghién
ctru vé kha nang thay thé dau ca bang dau thuc vt
trén mot sb ddi twong thuy san nhu kha ning thay
thé du c4 bang dau canola dugc nghién ciru trén
c4 vén do (Pagrus major) (Huang et al. 2007), ca
Seriola lalandi (Bowyer et al. 2012), hay thay thé
dau c4 bang dau dau nanh trong thirc an cla ca tra
(Pangasianodon hypophthalmus) (Nguyén Hoang
bac Trung, 2011)... Tuy nhién cho dén nay van
chua c6 nghién ciru vé nhu cau chat béo va ty 1¢
céc ngudn dau bd sung trong thirc dn cua ca kéo
duogc cong bd. Xuit phat tir nhitng thyc té trén, dé
tai “Anh huong cia chit béo 1én sinh truéng va
thanh phan hoa hoc cua ca kéo (Pseudapocryptes
elongatus, Cuvier 1816)” dugc thuc hién. Nghién
ctru nham xac dinh ham luong va ngudn chat béo
thich hop trong khau phan thirc an, gbp phan xdy
dung cong thue thirc an t6i wu cho ca kéo, dong
thoi cung cp dan liéu khoa hoc cho giang day va
nghién ciru tiép theo.

2 PHUONG PHAP NGHIEN CUU

2.1 Thinghi¢m 1: Xdc dinh ham lwong chét
béo thich hop trong cong thirc thirc an ca keo

Bang 1: Thanh phéin nguyén liéu va thanh phan hoéa hoc ciia thire dn thi nghiém 1

Nghiém thirc (% lipid)

Nguyén liéu (%)

1,5 4,5 7,5 10,5 13,5
Bot c4 Kién Giang 10,0 10,0 10,0 10,0 10,0
Bot ddu nanh ly trich 54,5 55,0 55,5 56,0 56,5
Bot khoai mi 30,3 23,0 15,8 8,54 1,29
Déu d4u nanh @ 0 1,26 2,78 431 5,83
DAu ¢4 bién @ 0,41 1,91 3,41 491 6,41
Khoang — Vitamin ©) 2,00 2,00 2,00 2,00 2,00
Chét két dinh 1,00 1,00 1,00 1,00 1,00
CMC — Carboxymethylcenllulose 2,09 5,79 9,5 13,2 16,9
Thanh phin héa hoc (%) ©
Do 4m 10,12 10,73 10,17 10,57 10,62
Chét dam 34,82 36,56 35,35 35,66 36,59
Chét béo 1,37 4,53 7,20 10,37 13,49
Tro thé 7.38 7,41 8,47 9,39 10,11
Xo thd 6,37 10,10 13,82 17,6 21,28
NFE 50,1 41,4 352 27,0 18,5
Ning luong tho (KJ/g) 17,4 17,6 17,3 17,2 17,2

! Bét ca Kién Giang dwoc tach béo bang ether ; 2 Dau Cdi Lan.

;3 Ddu cd bién nhdp tir An D§; # Vitamin va khodng:

Vitamin A, D, E, B, B2, B12, C, acid folic, Cholin Chloride; sdt (Fe**), kém (Zn**), Manganese (Mn**), dong (Cu**),

lodine (T), Cobalt (Co’*); DL-Methionin, L-Lysin.
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Thi nghiém duogc bd tri hoan toan ngau nhién
v6i 5 nghiém thtc thic dn c¢6 cac muc chat béo
tdng dan 1,5%; 4,5%:; 7,5%; 10,5% va 13,5% cb
cung ham luong dam 35% va cung mirc nang
lwong 17,2 KJ/g. M&i nghiém thic lip lai 3 1an.
Mat d6 ca thi nghiém 30 con/bé 80L (thé tich nuéc
70 L/bé), khéi luong cé thi nghiém dao dong tur
6,80 dén 6,85 g/con. Thoi gian thi nghiém 8 tuin.

2.2 Thi nghiém 2: Xac dinh ty 1¢ diu ca va
diu dau nanh thich hop trong cong thirc thirc
an cda ca keo

Thi nghiém dugc b tri hoan toan ngau nhién
véi 5 nghiém thire thire dn c6 cung ham luong dam
35%, béo 7,86% (dua trén két qua nhu cu chit béo
cua ca kéo duogc xac dinh ¢ thi nghiém 1) va muc
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ning lugng 17,2 KJ/g. Mbdi nghiém thic lap lai 3
lan. Mat do6 c4 thi nghiém 30 con/bé 8OL (thé tich
nude 70L/bé), khdi lugng ca thi nghiém dao dong
tir 6,45 dén 6,69 g/con. Thoi gian thi nghiém 8
tuan.

Bang 2: Ty 1é diu ci/diu ddu nanh trong thirc
an thi nghiém

Nghiém thirc Ty 1 diu ca + diu diu nanh

0% DDN  100% dau ca + 0% dau dau nanh
25%DDN  75% daucd + 25% dau ddu nanh
50% DPN  50% dau ca + 50% dau dau nanh
75% DPN  25% dau ca + 75% dau dau nanh
100% DPDN 0% dau ca  + 100% dau dau nanh
Ghi chii: DPN: dau ddu nanh

Bang 3: Thanh phin nguyén liéu va thanh phin héa hoc thirc dn thi nghiém 2

Nguyén li¢u (%) 0% DDPN 25%DPN 50%DDN 75% DPN  100% DPN
Bot ca Kién Giang 10 10 10 10 10
Bot ddu nanh ly trich 55,5 55,5 55,5 55,5 55,5
Bot khoai mi 16,5 16,5 16,5 16,5 16,5
Déu ca 6,22 4,66 3,11 1,55 0
Déu d4u nanh 0 1,55 3,11 4,66 6,22
Khoang — Vitamin 2 2 2 2 2
Chét két dinh 1,00 1,00 1,00 1,00 1,00
CMC - Carboxymethylcenllulose 8,80 8,80 8,80 8,80 8,80
Thanh phin héa hoc ciia thire in (% khdi lrgng khd)

Do 4m 8,10 6,64 5,56 6,52 5,23
Chét dam 34,4 34,5 34,8 34,6 35,3
Chét béo 7,64 7,55 7,59 7,51 7,63
Xo thd 12,90 12,28 12,58 13,60 13,10
Tro thd 8.82 8,71 8,61 8,56 8,54
NFE 36,24 36,96 36,42 35,73 35,43
Ning luong tho (KJ/g) 17,4 17,5 17,5 17,3 17,5

Ghi chii: Déu ca bién nhdp tir An Bg

Ddéu nanh: san xudt tai Cong ty TNHH Déu Thue vat Cdi Lan

E s B
i {

Hinh 1: H¢ thong bé va c4 thi nghi¢m

168



Tap chi Khoa hoc Truong Pai hoc Can Tho

2.3 Thirc an thi nghiém
2.3.1 Chudn bi nguyén liéu

Chét béo trong nguyén li€u bdt cd dugc loai bd
bing dung dich petroleum ether truéc khi ché bién
thirc an. Cho dung dich petrolyum ether vao ngap
b6t ¢4, sau d6 tron cho ngdm déu rdi dé yén khoang
24 gio. Sau do, loai bé dung dich nay va tiép tuc
cho dung dich petrolyum ether méi vao. Lap lai 4-
5, sau d6 lay miu bot ca (da trich béo) sdy kho &
60°C dé loai petrolyum ether trong 24 gio.

Sau qua trinh 1i trich, tién hanh phan tich ham
luong lipid trong bot ca, néu lipid nho hon 1% thi
tiép tuc phan tich cac thanh ph.':fln con lai (dam, xo,
tro), ngugc lai ta thue hién lai cac budc nhu trén dé
loai bo lipid trude khi phdi ché thirc an thi nghiém.

2.3.2 Phoi trén thirc dn

Thure an thi nghiém duoc phéi tron tur cac loai
nguyén liéu chinh: bot ca Kién Giang (da li trich
béo), bdt dau nanh (da li trich béo), bot mi tinh,
dau c4, diu dau nanh, hdn hop khoang-vitamin va
CMC.

Quy trinh phéi tron thirc n ché bién (thirc an
dang vién): Can nguyén liéu = Tron nguyén liéu
kho = Tron wét > Ep vién > Phoi kho hoic séy
- Béo quan trong ti dong

Thirc an duoc ép vién voi kich thude mit ludi
la 2 mm, dugc say kho & nhiét 46 60°C trong 12
gio va sau d6 bao quan ¢ nhiét do -20°C trong suot
thoi gian thi nghiém.

2.4 Cham s6c va quan ly

C4 dugce cho an thoa man nhu ciu, mdi ngay
cho an 2 1an (8 gid va 16 gid). Luong thirc an ma
c4 tiéu thu va thira trong mdi bé dugc ghi nhan
hing ngay (lugng thirc an thira dugc siphon ra
ngoai, siy kho va can lai khdi luwong). Pong
thoi trong thoi gian thi nghiém nudc duoc thay
dinh ky 3 ngay/ lan, mdi lan thay 30% lugng nudc
trong bé.

2.5 Cic chi tiéu phan tich, danh gia va xir ly
50 liéu

2.5.1 Cac chi tiéu phan tich

Phuong phap phén tich thanh phan hoéa hoc cia
ca va thirc an dya theo tiéu chuan AOAC (2000).
- Am do: duge xdc dinh theo nguyén tic sé}y
mau trong tu sdy ¢ nhiét do 105°C (4-5 gio) dén
khi khoi Iuvong khong doi.
— Chat dam: xic dinh theo phuong phap
Kjedahl.
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— Chat beo: duoc chiét xuat trong dung méi
Chlorofrom bang hé thong Soxhlet.

— Tro: dugc xéc dinh bang cach dét chay mau
va nung trong tu nung & nhiét do 560-600°C
khoang 4 gio.

— Xo tho: thuy phén trong dung dich acid
loang (1,25%) va bazo loang (1,25%)

_— Dan xudt khong dam (NFE): dugc xac dinh
bang cach loai trr.

— % NFE = 100% - (% chat dam + % chat béo
+ % tro + % chat x0)

— Nang lugng (KJ/g) = (Protein x 23,7+ Lipid
x 39,5+NFE x 17,2)/100.

2.5.2 Cac chi tiéu danh gia
Ti 18 séng (Survival Rate - SR):
SR (%) = (Sb c4 thé cudi/sb ca thé dau) x

Tang trong WG (Weight Gain) (g)
WG =W,-W,

Téc @6 tang trudng tuyét dbi (g/ngay) DWG
(Daily Weight Gain)

— DWG=(W,— W)/t

— Téc do tang truong twong ddi (%/ngay)
SGR (Specific Growth Rate)

SGR =((In(Wy) — In(Wo))/t) x 100

— Hé sb chuyén héa thic an FCR (Feed
Conversion Ratio)

— FCR = Luong thirc an an vao (khéi lugng
khé (g))/ Khoi lugng ca gia tang (g)
— Hiéu qua st duyng dam PER (Protein
Efficiency Ratio):
— PER = (W;— W,)/ Luogng dam an vao
— Hiéu qua str dung chét béo (Lipid Efficiency
Ratio - LER)
— LER = (W,— W,)/Luong chat béo an vao
— Chi sb tich liiy chit béo LR (Lipid
Retention)
LR (%) = ((L: — Lo)/Luong chét béo in vao) x
100
Trong d6: W,: khdi luong dau cua cé (g)
We: khéi luong cubi cua ca (g)
t : thoi gian thi nghiém (ngay)
Lo: chét béo ¢4 trude thi nghiém
Lq: chat béo cé sau thi nghiém
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2.5.3 Xir Iy s6 liéu

Céc gia tri trung binh tinh trén chuong trinh
Excel. So sanh trung binh gilta cac nghiém thuc
dua vao ANOVA va phép thit Ducan véi muc y
nghia 0,05 bang chwong trinh SPSS 16.0

Nhu cau chét béo dugc xac dinh theo phuong
phéap duong cong bac 2 (Zeitoun ef al., 1976), phan
tich su twong quan giita DWG va ham lugng chat
béo trong khau phén thirc an cia ca kéo.

3 KET QUA THAO LUAN

3.1 Xac dinh ham lwong chit béo thich hop
trong cong thirc thirc dn ca keo

3.1.1 Ty Ié song cia cd thi nghiém

Sau 8 tudn thi nghiém, ty 1¢ séng cua ca dat
duge ¢ murc cao hon 84% va khac biét khong co y
nghia thong ké (p>0,05) giita cac nghiém thurc thirc
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an thi nghiém véi cac ham luong lipid khac nhau.
Vi viy, thitc an thi nghiém véi cic ham lugng
lipid khac nhau khong anh hudng dén ty 1¢ séng
cua ca keo.

Két qua thi nghiém twong tu nhur mot s6 nghién
clru clia céc tac gia trude day nhu Tran Lé Cam Ta
va Tran Thi Thanh Hién (2006) nghién ciru trén ca
10 dong (Anabas testusdineus) (2 - 2,5g/ con) véi
thitc an chtra ham luong lipid khéc nhau (6, 9,
12%), két qua nghién ciru cho thiy thirc an thi
nghiém khong anh hudng 1én ty 1& sdng ciia ca. Két
qua trong tu nhu nghién ciru ctia Nguyén Hoang
buc Trung (2011) trén ca tra (Pangasianodon
hypophthalmus) ¢6 khdi luong trung binh 11,7
g/con voi thirc an chira cac muc lipid khac nhau (2,
4,6, 8, 10 va 12%) ciing khong anh huong dén ty
1¢ séng cua cé.

Ty 1é song (%)

100 4 90.0

HH

80

60 -

40

20 4

85.6

——

45

Nghié m thirc

Hinh 2: T¥ 1¢ séng ciia ca kéo véi cac loai thire in thi nghiém ¢6 ham lwong lipid khac nhau

3.1.2 Tang truong cua cd keo thi nghiém

Két qua vé toc do ting trudng cua ca kéo sau 8
tuan thi nghiém c6 khuynh huéng ting cing véi su
gia ting ham lugng chat béo trong thirc an tir 1,5
dén 10,5% chit béo va bat dau giam khi mirc chat
béo & mirc cao hon (13,5%). Tang trudng cua ca &
nghiém thtre thirc an chira 1,5 % chét béo thap nhat
ca vé tuyét dbi 1an twong ddi va khac biét co ¥
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nghia thong ké so vdi cac nghiém thirc thirc dn con
lai. Téc do ting trudng tuyét ddi/ ngay (DWG) va
téc do tang truong trong dbi (SGR) dat cao nhét &
nghiém thirc 7,5 % chit béo (0,15 g/ngay) va (1,41
%/ngay) khac biét khong c6 y nghia théng ké
(p>0,05) so véi nghiém thic 10,5% chat béo va
khac biét c6 y nghia thong ké (p<0,05) so véi cac
nghiém thirc con lai (Bang 4).
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Béang 4: Tang truéng cia ca kéo vi cac loai thire an thi nghiém c6 ham luwgng lipid khac nhau

Nghiém thirc DWG SGR
(% lipid) Wo () Wt (@) WG @ (gngdy)  (%/ngay)
1,50 6.83£0.06° 11,4£0.23° 4,55+0,23" 0,08£0,01°  0,91+0,04°
4,50 6,80+0,07° 12,9+0,03" 6,06:£0,05 0,1140,00°  1,1440,02°
7,50 6,85+0,08° 15,10,24¢ 8,260,189 0,15+0,01°  1,41+0,02
10,5 6,81+0,09* 14,8ﬂ:0,89d 7,89ﬂ:0,83“l 0,14+0,02¢ 1,35+0,09°
13,5 6,85+0,04* 13,7+0,41°¢ 6,89+0,41° 0,12+0,01 b 1 ,24ﬂ:0,05b

Ghi chii: Gid tri thé hién 1a s6 trung binh + dg léch chudn

Cdc s6 liéu trong ciing mét cot ¢é mang chit cdi giong nhau thi sai khéc khéng cé ¥ nghia thong ké (p>0,05)

0.18

0.16

0.14

0.12

0.10

0.08

0.06

DWG (g/ ngay)

0.04

0.02

0.00 - \ \

y=-0.0011x" + 0.0199x + 0.0504
R’ =0.8756

L 4
&

*
L 4

*

| 9.05

1.5 4.5 75

10.5 13.5 16.5

Ham lrgng chét béo trong thirc in (%)

Hinh 3: Méi twong quan giita DWG va ham hrong chit béo trong thirc in

Khi phén tich twong quan hdi quy giira tc do
tang truong tuyét ddi (DWG) cuia ca va ham luong
chat béo trong khau phan thirc an, ta c6 phuong
trinh y = - 0,0011x2 + 0,0199x + 0,0504. Vi hé s6
tuong quan R? = 0,88 cho thiy sy trong quan chit
ché gitra ham lugng chit béo trong thic an va
DWG cua c4. Qua Hinh 3 cho thdy ham luong chat
béo t6i wu trong thirc n khi ca dat ting truong tot
nhat 14 9,05%.

Tang truong cua ca kéo cd khuynh hudng
tuong tu nhu nghién ctu cta Lin and Shiau (2003)
thuc hién trén cd mu (Epinephelus malabaricus),
ca tang trudng theo sy gia ting ham luong lipid
trong thirc an tir 0 dén 8% va bit dau giam khi thirc
an chira lipid & mirc cao hon va ham luong lipid tdi
uu cho tang truong cua ca 1a 8,71% lipid trong thirc
an. Doi v6i cé tra (Pangasianodon hypophthalmus)
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thi ham lugng lipid thich hop trong cong thirc thuc
an la 8,21%; tang khi ham lugng lipid trong thuc
n ting tr 2 — 8% va giam nhe tir 8 dén 12%
(Nguyén Hoang Puc Trung, 2011). Nhu cau chat
béo trong thirc an cua ca basa (Pangasius bocourti)
la 7,7%, v6i ham lugng chit béo cao hon thi tang
truéng clia ca ciing khong duoc cai thién (Nguyén
Thanh Phuong, 1998). Twong tw, khi ci tuyét
gidng (Atractoscion nobilis) st dung thirc an cao
hon 18% chat béo thi ting truong cia khac biét
khéng c¢6 ¥ nghia thong ké so voi ca dwoc cho an
v6i thire an chira 15,5% chat béo (Lus ez al. 2006).
Két qua thi nghiém cho thdy tdc do ting truéng cua
ca giam khi thirc an c6 ham luong chét béo cao,
didu nay co thé dwoc giai thich 1a khi chit béo cung
cép trong thirc an du thira s€ han ché su tiéu hoa va
hép thu chat béo, ca giam lwong thirc an 4n vao do
su tich lity chit béo du thira trong gan hoic cic co
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quan néi‘tang khéc hodc do sy mét can ddi giita cac
thanh phan trong thirc an (Lus et al., 2006).

3.1.3 H¢ s6 chuyén héa thirc dn (FCR), hiéu
qua sur dung dam (PER), hiéu qua su dung chat
béo (LER) va chi so tich liiy chat béo (LR)

Hé s6 chuyén hoa thirc an (FCR) cao nhat &
nghiém thtic thitc an chira 1,5% chét béo (2,25) va
khac biét co y nghia thong ké (p< 0,05) so véi cac
nghiém thtc thirc an con lai. FCR cuia ca kéo thi
nghiém 0 cac nghiém thuc thirc an chira ham lugng
lipid tir 4,5% dén 13,5% dao dong tir 1,34 dén
1,49% va khac biét khong c6 ¥ nghia théng ké
(»>0,05) giita cac nghiém thirc thuc &n nay. Nguoc
lai, hiéu qua str dung dam (PER) cta ca c6 khuynh

S6 chuyén dé: Thuy san (2014)(1): 166-177

hudng tang tir nghiém thtc chira 1,5% dén 10,5%
chit béo trong thirc an va bit ddu giam & nghiém
thirc chira 13,5% chét béo. Tuy nhién, PER giita
cac nghiém thirc thire dn chira ham lugng lipid tu
4,5 dén 13,5% khac biét khong c6 ¥ nghia thong ké
(p>0,05), PER thap nhat vin ¢ nghiém thirc thirc
an chua 1,5% lipid (Bang 5). Két qua nay tuong tu
v6i két qua ciia nhleu nghién ctru trude nhu ket qua
nghién ctru ciia Tran Lé Cdm Ta va Tran Thi
Thanh Hién (2006), dugc thuc hién trén ¢4 ro dong,
hay ca gio (Rachycentron canadum) (Wang et al.,
2005), ca tuyét giéng (Atractoscion nobilis), (Lus
et al, 2006) va c& tra (Pangasianodon
hypophthalmus) (Nguyén Hoang Duc Trung,
2011).

Bang 5: Hiéu qua sir dung dam, chit béo va chi so tich liiy chit béo

Nghiém thitc (% lipid) FCR PER LER LR (%)
1,50 2.25+0,222 1,27+0,13° 32,63+3,39° 106,84+1,202
4,50 1,55+0,22b 1,78+0,26% 14,38+2,08° 52,17+1,53b
7,50 1,3440,26° 2,1840,48° 10,7042,33b¢ 37,65+6,17¢
10,5 1,36+0,28° 2,1340,49° 7,31+1,68% 31,89+6,91¢
13,5 1,49+0,19b 1,86+0,2220 5,0340,609 24,85+2,974

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

Cic 56 liéu trong cing mét ¢t cé mang chit cdi giong nhau thi sai khdc khéng c6 ¥ nghia thdng ké (p>0,05)

Hiéu qua str dung chit béo (LER) va chi sé tich
lity chit béo (LR) cua c4 giam dan khi ham lugng
chét béo trong thirc an ting dan. Cu thé, LER va
LR cia cd kéo thi nghiém cao nhat (32,6 va
106,8%) ¢ nghiém thtc st dung thurc an chira ham
luong chét béo thap nhat (1,5%) va khac biét ¢ y
nghia thdng ké (p< 0,05) so v&i cac nghiém thirc
thirc an con lai. LER va LR cta ca giam tir nghiém
thirc thirc an chira 4,5 dén 13,5% chit béo trong
thirc an (Bang 5). Diéu nay c6 thé do ham luong
chit béo trong thirc in ting 1én qua cao lam giam
kha ning tiéu hoa chat béo dan dén hiéu qua sir
dung chat béo giam (Tran Thi Thanh Hién va
Nguyén Anh Tuén, 2009). Két qua nay phu
hop véi nghién ctiru Du et al. (2005) trén cé trim
6 (Ctenopharyngodon idella), Nguyén Hoang Duc
Trung (2011) nghién clru trén ca tra
(Pangasianodon hypophthalmus) ciing cho két qua
twong tw vé chi s tich liiy chat béo (LR) cua ca
cang giam khi ham luong chit béo bd sung trong
thirc an ting. Pong thoi LR & nghiém thic 1,5%
vuot qua 100%, két qua nghién ciu nay ciing
dugc tim thdy trén cd hdi Oncorhynchusmykiss
(Kim and Kaushik, 1992) va ca Plecoglossusaltevis
(Takeuchi, 1978). Piéu nay co nghia la LR cia c4
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cao hon muc an vao, hay noi cach khac sy tich liy
chit béo trong co thé ca luc nay khong chi c6 lipid
tham gia ma con c6 sy gop phin cua protein va
carbohydrate théng qua con duong bién dudng
protein va glucose (Lé Thanh Hung, 2008; Tran
Thanh Hién va Nguyén Anh Tuén, 2009).

3.1.4 Thanh phan héa hoc cia cd

D6 4m cua ca c¢6 khuynh huéng giam dan theo
mirc ting ham lugng cht béo trong thic an. DO 4m
clia ca thap nhat ¢ nghiém thirc 13,5% chéit béo
(79,7%) va khac biét c6 y nghia (p<0,05) so véi
cac nghiém thure con lai. Ngugc lai voi 4m do, ham
lwong chit béo cua ca sau thi nghiém ting dan theo
murc ting ham luong chat béo trong thirc dn. Ham
luong chat béo ctia ca ¢ nghiém thirc 13,5% chit
béo cao nhét (3,37%) khéac biét khong co ¥ nghia
thong ké (p>0,05) so v6i nghiém thirc 10,5% va
khac biét c6 y nghia thdng ké (p<0,05) so véi cac
nghiém thire con lai. Ham Iugng dam va tro cua ca
sau thi nghiém it bién dong, dam dao dong tir 13,3
dén 13,8%, tro dao dong tir 2,64 dén 2,82% va
khac biét khong co y nghia thong ké (p>0,05) giita
cac nghiém thirc thic an chira cic mirc chit béo
khéc nhau (Bang 6).
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Bang 6: Thanh phin héa hoc ciia ci (% khéi lwgng twoi)

Nghiém thirc (% lipid) D) 4m (%) Chit dam (%) Chit béo (%) Tro (%)
C4 truéc thi nghiém 81,3+0,18 12,1+0,06 2,27+0,03 2,89+0,07
1,50 80,440,702 13,8+0,40° 2,5440,12¢ 2,82+0,15°
4,50 80,0+0,38% 13,8+0,19° 2,8240,08° 2,67+0,21°
7,50 80,9+0,56° 13,7+0,29° 2,86+0,19° 2,7140,02°
10,5 80,640,372 13,3+0,10° 3,2120,10° 2,78+0,04°
13,5 79,740,52° 13,6+0,08° 3,37+0,21° 2,640,242

Ghi chii: Gid tri thé hién 1a s6 trung binh + dg léch chudn

Cdc s6 liéu trong ciing mét cot ¢6 mang chit cdi giong nhau thi sai khéc khéng cé ¥ nghia thong ké (p>0,05)

Da s6 cac loai ca nuoi, khi lugng chat béo trong
thirc an ting 1én, s& dan dén thay doi ti 1 cac thanh
phf?m héa hoc cta co thé ca, ti 1é chit béo trong co
thé ca tang 1én, ti 1& nudc giam xudng va ti 16 dam
gn nhu khong thay doi (L& Thanh Hing, 2008).
Két qua thi nghiém hoan toan phu hop véi két luan
trén. Pong thoi nhiéu két qua dugc cong bd ciia cac
tac gia trong va ngoai nudc ciing cho thiy dugc
quy ludt trén, nhu két qua nghién ctru cua Yu-Hung
and Shi-Yen (2003) trén ca mu (Epinephelus
malabaricus), Du et al. (2005) trén c4 tram co
(Ctenopharyngodon idella), Tran Lé Cam Tua va
Trin Thi Thanh Hién, (2006) trén ca ro déng,
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Nguyén Hoang DPtic Trung, (2011) trén ca tra
(Pangasianodon hypophthalmus).
3.2 Xac dinh ty 1& du c4 va dau ddu nanh
thich hgp trong cong thirc thirc an ciia ca kéo
3.2.1 Tylésong

Cé kéo sau 8 tuan thi nghiém dat ty 1én song rat
cao dao dong tir 82,2 dén 86,7%, cao nhat &
nghiém thirc 50% va thip nhat & nghiém thirc 75%
dau d4u nanh. Tuy nhién, ty 1¢ sng cua c4 giira cac
nghiém thirc khac biét khong c6 y nghia thong ké
(p>0,05) (Hinh 4). Ty 18 séng cua ca kéo khong bi
anh huong khi thay thé dau c4 bang dau dau nanh
véi cac ty 1€ khac nhau.

86.7

0% 25%

50% 75%

Nghi€é m thire

Hinh 4: Ty 1¢ séng ciia ca keéo voi thirc dn chira ty 1é diu c4 va diu ddu nanh khac nhau

Két qua thi nghiém nay twong tu véi két qua
nghién cuu cua Xue et al. (2006) trén ca chém
Nhat Ban (Lateolabrax japonicus) (5,87 + 0,02g)
vé kha ning thay thé dau c4 boi m& heo, md bo,
m& da cdm, dau d4u nanh va hdn hop 60% md ctru,

20% déau ca va 20% dau d4u nanh thi ty 1¢ song cua
ca khong bi anh huong boi su thay thé cac ngudn
chit béo nay cho dau ca. Turchini et al. (2003)
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nhan dinh thirc dn c6 cic ngudn cung cép chat béo
khac nhau khong anh huong dén ty 16 song cua ca
hdi (Salmo trutta) c6 khdi luong trung binh la (58,4
+ 0,7 g), khi thay thé dau ca bang dau canola, m&
gia cdm, m& heo va dau olive. Dong quan dlem cua
c4c nghién ciru trén, ty 18 séng cia c4 vén do
(Pagrus major) (3,47-3,67) cing khong bi anh
hudng boi su thay doi dau ca bang dau canola véi
cac ty 1€ 0, 33, 67 va 100% (Huang et al. 2007).
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3.2.2 Sinh truong cua cd thi nghiém

Sau 8 tuan thi nghiém cho thiy toc do ting
truong tuyét déi (DWG) va téc do ting trudng
tuong d6i cia ca kéo khac biét khong c6 ¥ nghia
thong ké (p>0,05) khi thay thé dau c4 bang dau dau

S6 chuyén dé: Thuy san (2014)(1): 166-177

nanh tir 0 dén 50%. Tuy nhién, ting truéng cua ca
¢6 xu huéng giam khi mirc thay thé nay cao hon
(75-100%) va khac biét c6 ¥ nghia thong ké
(p<0,05) so v6i nhém thire n véi ty 18 thay thé con
lai. Tang truong cua ca kéo thi nghiém duoc thé
hién cu thé ¢ Bang 7.

Bang 7: Ting truéng ciia ca kéo sau 8 tudn thi nghiém

Nghiém thirc Wo (g) Wt (g) WG (g) DWG (g/ngay) SGR (%/ngay)
0% DDN 6,45+0,22° 14,0+0,61% 7,52+0,56% 0,14+0,01° 1,38+0,08°
25% DDN 6,47+0,15° 14,34+0,60° 7,79+0,72¢ 0,14+0,01° 1,41+0,11°
50% DDN 6,68+0,132 14,6+1,19¢ 7,89+1,14¢ 0,14+0,02° 1,39+0,13°
75% DDN 6,69+0,122 13,040,422 6,2840,55% 0,11+0,01° 1,18+0,09°
100% DDN 6,60+0,122 12,740,122 6,07+0,11? 0,11+0,01° 1,16+0,03°

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

Cdc 6 lidu trong ciing mot cét c6 mang chit cdi giong nhau thi sai khdc khéng cé ¥ nghia thong ké( p>0,05)

Két qua nay phu hop voi két qua nghién ctru
clia Xue et al. (2006) khi thay thé 50% dau dau
nanh cho dau c4 trong thirc an cho c4 chdm Nhat
Ban (Lateolabrax japonicus) giéng (5,87+0,02 g)
¢ chira 43% dam va 13% chét béo. Tang trudng
clia ¢4 & nghiém thire thay thé khac biét khong c6 ¥
nghia théng ké (p>0,05) so v6i ca & nghiém thirc
thiac an chira 100% dau ca. Tuong tu, két qua
nghién cuu trude d6 cua Du ef al. (2002), dau dau
nanh c6 thé thay thé 42,7% dau ca ma khong anh
huéng dén ting trudng va hiéu qua sir dung protein
cua ca chém Nhat Ban (Lateolabrax japonicus).
Viéc thay thé 50% dau c4 bang cic ngudn dau khac
trong cong thic thirc an dugc xem nhu la mot
phuong phap t6t trong viéc giam chi phi cua thirc
an (Hertrampf and Piedad-Pascual, 2000). Tuy
nhién, & mot s loai ca khac thi kha nang st dung
cac ngu@)n chét béo tir dong vat va thyc vat déu tbt
nhu nhau. Cu thé, két qua nghién ciru trén c4
Pseudoplatystoma coruscans (2,75 g), khi du dung
cac ngudn chat béo khac nhau tir m& heo, dau dau
nanh, dau bip va diu hat lanh trong thtrc 4n chira

46% protein va 18,5% chit béo thi ting truong,
hiéu sb thirc an va hiéu qua sir dung protein déu
khac biét khong ¢ ¥ nghia théng ké (p>0,05). Hay
& ca vén do (Pagrus major) gidng (3,61g/con)
dugc cho an thuc an chtra 46% protein va 15%
lipid sau 84 ngay thi nghiém thi ting trudng, hi¢u
qua st dung thirc dn va hiéu qua st dung protein
clia ca déu khac biét khong c6 y nghia thong ké
(p>0,05 ) khi thay thé dau c4 bang dau canola &
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cac muc 0%, 33%, 67% va 100% trong cong thirc
thirc an (Huang et al. 2007).

Két qua nghién ctru nay cho thiy ting trong
(WG), téc do tang trudng tuyét ddi (DWG) va tbe
d6 tang truong trong doi (SGR) cua cé kéo tot nhat
6 nghiém thirc 50%, tang trudng cua ca cd xu
huéng giam khi thay thé dau ca béng dau dau nanh
¢ mirc cao hon (75%) va thay thé hoan toan. Qua
d6 cho thay rang viéc st dung hoan toan ngudn
chit béo tir dau dau nanh hay thay thé dau dau
nanh cho dau ca & muc cao déu khong tt cho su
tang truong cua ca kéo. Nhu vay, ca kéo co kha
nang st dung t6t nguon chat béo tir dau dau ca hon
1a tir dau nanh va ty 1¢ dau ca/dau dau nanh t6i da
cho tang trudng cua ca kéo kich ¢ 6-7 g/con 1a 1:1
(50% dau ca: 50% dau d4u nanh).

3.2.3 Hé s6 chuyén héa thirc an (FCR), hiéu
qua sir dung dam (PER), hiéu qua sir dung chat
béo (LER) va chi sé tich liiy chdt béo (LR)

Hé s6 chuyén hoa thirc an (FCR) cua ci kéo
tuong ddi cao, dao dong tir 1,23-1,80. FCR cao
nhéit (1,80) & nghiém thic 75% DDN khac biét
khéng c6 y nghia so v6i nghiém thirc 100% DDN
(1,74) (p>0,05). Tuy nhién, FCR cua cé thi nghiém
& hai nhém thirc dn nay khac biét ¢6 ¥ nghia thong
ké (p<0,05) so vdi cac nghiém thic con lai. Nhu
vdy, trong thanh phan thirc 4n ciia ca kéo néu ting
ty 1& thay thé dau ca bang dau dau nanh s& lam gia
tang hé sé chuyén hoa thirc an cua ca.
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Bing 8: H¢ s6 chuyén héa thirc in, Hidu qua sir dung dam, chit béo va chi s6 tich lily chit béo

Nghiém thirc FCR PER LER LR (%)
0% DDN 1,30+0,20° 2,27+0,38P 9,92+1,65" 51,1+10,9°
25% DDN 1,23+0,08" 2,37+0,15b 10,41+0,66° 44,6+14,0°
50% DPN 1,20+0,06 2,33+0,12b 10,61+0,54° 47,9+10,6°
75% DDN 1,80+0,08" 1,61£0,07 7,0940,33° 36,144,512
100% DDN 1,74+0,23b 1,64+0,212 7,3940,96 37,946,492

Ghi chii: Gid tri thé hién la so trung binh + dg léch chudn ,
Cac s0 liéu trong cung mot cot co mang chit cai giong nhau thi sai khac khong co y nghia thong ké( p>0,05)

Hiéu qua sir dung dam (PER) cua cé sau 8 tuan
thi nghiém c6 xu hudng nguoc lai véi FCR, khi ty
1¢ dau c4 duoc thay thé bing dau dau nanh cang
tang thi hiéu qua st dung dam cang giam. Cuy thé,
PER cuta ca ¢ nghi¢ém thtc thiic an 75% DDN va
100% DBN thép hon va khac biét c6 ¥ nghia théng
ké so vai cac nghiém thtc con lai (p<0,05) (Bang
8). Nguoc lai v6i ca kéo, ca tra giai doan gidng co
kha nang st dung tdt dau thuc vat, FCR cua cé
giam néu thay thé hoan toan dau ca bang dau co
(Asdari et al. 2010), hay dau dau nanh (Nguyén
Hoang Pirc Trung, 2011). Tuy nhién, & mot s6 loai
c4 lg man nhu ca vén d6 (Pagrus major) thi viéc
thay thé déu ca béng dau canola khong anh hudng
dén hé sb chuyén hoa thirc dn cia ca (Huang et al.
2007) hay ¢ ca bon (Psetta maxima) hé so chuyen
hoa thirc an va hiéu qua sir dung dam khac biét
khong c6 ¥ nghia théng ké (p>0,05) giita cac mirc
thire an thay thé diu ca bang dau dau nanh hoic
dau hat lanh (Regost et al. 2003). Tuong ty nhu
PER, hiéu qua st dung chit béo (LER) va chi sd

chit béo tich liiy (LR) cta ca kéo ciing giam cing
v6i sy gia ting diu dau nanh trong cong thirc thirc
an cho dau ca. LER va LR cua ca kéo ¢ cac nghiém
thirc 0, 25 va 50% DDN déu cao hon va khac biét
¢ ¥ nghia thong ké so voi ca ¢ nghiém thirc thay
thé 75% va 100% DDN (Bang 8). Qua d6 cho thay
ca keéo sur dung chat béo hiéu qua hon néu duoc
cung cip dau c4 hodc thay thé dau dau nanh cho
dau ca toi da 50%.
3.2.4 Thanh phan héa hoc cia cd

Két qua phan tich thanh phan hoa hoc ciia ca &
Béng 9 cho thdy thanh phan héa hoc ctia ca trudc
va sau thi nghiém c6 su thay doi tuong d6i 1on vé
d6 4m va chat béo con ham lugng dam va tro thi
thay d6i khong dang ké. Tuy nhién, khi thay thé
diu c4 bang dau dau nanh & cac mic khac nhau tir
0 dén 100% thi su thay thé nay hoan toan khong
anh huong dén thanh phan hoa hoc cta ca ¢ tit ca
cac nghiém thirc. Cy thé, su chénh 1éch vé do 4m,
chat dam, chit béo va tro & mirc thap va khac biét
khong c6 ¥ nghia thong ké (p>0,05).

Bang 9: Thanh phin héa hoc ciia ca (% khoi lwgng twoi)

Nghiém thirc P 4m (%) Chit dam (%) Chit béo (%) Tro (%)
Cé trudc thi nghiém 81,3+1,73 13,0+0,96 1,73+0,03 2,62+0,03
Ca sau thi nghiém

0% DBN 78,6+1,99° 13,8+1,40° 3,45+0,43° 2,69+0,342
25% DDN 76,5+0,95° 14,9+0,78 * 3,16+1,03° 2,8240,32°
50% DDN 78,240,50° 14,340,60° 3,08+0,44° 2,82+0,50°
75% DDN 78,741,422 13,7+2,18° 3,08+0,20° 2,56+0,56°
100% DDN 78,5+1,02° 14,1+1.40° 3,09+0,38 ¢ 2,54+0,42°

Ghi chii: Gid tri thé hién 1d s6 trung binh + dg léch chudn

Cdc s6 liéu trong ciing mét cét ¢é mang chir cdi giong nhau thi sai khéc khéng cé ¥ nghia thong ké (p>0,05)

Két qua nay phu hop vai nghién ciru Shapawi
et al. (2008) trén ca ma Cromileptes altivelis thanh
phan héa hoc cua ca sau thi nghiém bién dong rat it
va khac biét khong c6 ¥ nghia thong ké (p>0,05)
gilta cac nghiém thttc. Tuong tu, Huang et al
(2007) ciing chi ra rang thanh phan hoéa hoc cia c4
sau thi nghiém khac biét khong c6 y nghia thong ké
(p>0,05) khi nghién ctru trén ca vén do (Pagrus
major).

4 KET LUAN VA PE XUAT
4.1 Kétluan

Ham luong chit béo va ngudn chit béo bd sung
vao trong thirc dn déu khong anh huéng dén ty 18
sdng cia ca kéo thi nghiém. Nhu cau chit béo
trong cong thirc thic an cia ca keéo (cd 6-7g/ con)
14 9,05%; dong thoi ca ting truong tot khi sir dung
hoan toan dau ca trong thirc dn hodc két hop dau ca
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va dau dau nanh voi ty 1€ 75%: 25% hoac 50%:
50%. Hiéu qua sir dung dam, hi€u qua stir dung chét
béo va chi sO chat béo tich lity ctia ca giam khi ham
luong chat béo trong thirc in ting hay sy thay thé
dau c4 bang dau d4u nanh ¢ mic cao. Thanh phan
hoa hoc cua céa chiu anh huéng boi thanh phan hoa
hoc cua thuc an, cd an thuc an chra ham lugng
chat béo cang cao thi ty 1¢ chét béo trong co thé
cang nhiéu va ham luong nudc trong co thé giam.
Tuy nhién, ham luong dam va tro twong ddi on
dinh véi su thay ddi chét béo trong thirc an ca vé
phn trim va ty 1¢ thay thé.
4.2 Pé xuit

Tién hanh nghién ctru cac ngudn lipid khac 1én
sinh trudng va thanh phan héa hoc cua ca keo
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