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ABSTRACT

The study was conducted to determine the appropriate replacing of fish meal
(FM) protein by three type’s soybean meal: defatted soybean meal (SB),
fermented soybean meal (FSB) and soy protein concentrate (SPC) in
snakehead (Channa striata) diet. Four isonitrogenous (45%) and isocaloric
(4.6 Kcal/g) diets were formulated. The control diet was prepared with 100%
FM protein. Three other diets was replaced 40% FM protein by three type’s
soybean meal protein. Results showed that there was no significant difference
in survival rate between feeding treatments. Fish growth performance in
control diet and diet replaced SPC were significantly higher than the diets
replaced SB and FSB. Food intake observed in diet replaced SPC treatment
was not significant difference compared to control treatment. There was no
significant difference between treatments in Feed Conversion Ratio, Protein
Efficiency Ratio and hematological parameters (red blood cells and white
blood cells). Hepatosomatic Index calculated in control treatment was
significantly higher than those of others. Thus, it can be replaced 40% fish
meal (FM) protein by soy protein concentrate (SPC) in snakehead (Channa
striata) diet.

TOM TAT

Nghién cieu thay thé dam bt cd bang dam bét dau nanh trén ca léc (Channa
striata) dwoc tién hanh nham xdac dinh kha ndng thay thé thich hop dam bét ca
bang dam bt ddu nanh tir cdc nguon ddu nanh khéac nhau. Bon nghiém thirc
thire an dwoc phéi ché cé ciing mire dam (45%) va ndng leong (4,61 Keal/g).
Nghiém thuec thikc an doi chung su dung dam bot ca 100%. Cac nghiém thirc
con lai ¢c6 mirc dam bot ca dwoc thay thé 40% béi dam bt ddu nanh (SB), bot
ddu nanh lén men (FSB) va bot dau nanh dam dac (SPC). Két qua thi nghiém
cho thdy ty 1é song ciia cd ¢ cdc nghiém thire thirc an khéc biét khéng cé ¥
nghia thong ké. Tang truong cia ca & nghiém thirc thay thé dam bét cd bang
dam bot ddu nanh SPC va nghiém thirc déi chirng cao hon va khac biét co y
nghia thong ké so véi hai nghiém thirc thay thé bét dgu nanh SB va FSB.
Ligng thike dn dn vao cua nghiém thire thay thé SPC khéng khéc biét cé
nghia thong ké so véi nghiém thire doi chimg. Khéng cé sw khdc biét c6
nghia thong ké gitta tat cd cdc nghiém thire vé hé sé thirc dn, hiéu qud sir
dung protein va cdc chi tiéu sinh Iy cd. Chi s6 HSI & nghiém thirc doi chiing
cao hon va khac biét ¢6 Y nghia thong ké so véi cac nghiém thire con lai. Két
qua nghién ciru cho thay cé thé thay thé protein ciia bot cd bang bét ddu nanh
dam ddac SPC ¢ murc 40% trong khdu phan dn cho cd léc (Channa striata).
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1 GIOI THIEU

Ca l6c (Channa striata) dugc nudi nhiéu & cac
tinh Pong bang song Clru Long trong nhimg nam
gan day. Trong nudi ca 16c, chi phi thirc dn chiém
hon 80% (Huynh Van Hién va ctv., 2011). Ca 16c
1a loai ca an dong vat dién hinh, vi vay nhu cau
protein trong thtrc an cho nhém cé 16¢ 16n hon 40%
(Samantary and Mohanty, 1997; Tran Thi Bé va
Tréan Thi Thanh Hién, 2010).

Trong thirc an thuy san, bot ca dwgc xem la
nguon nguyén li¢u cung cp protein chinh trong
viée ché bién thirc an véi cac wu diém do co do tidu
hoa, ham lwong vitamin-khoang chit twong ddi cao
va dic biét 1a chira day du cac acid amin thiét yéu
va cac acid béo cao phan tu khong no (HUFA va
PUFA) cho dong vat thity san (Tran Thi Thanh
Hién va Nguyén Anh Tuan, 2009). Tuy nhién, san
luong bot ca ngay cang giam sut, gia thanh cao nén
viéc thay thé ngudn protein khac lam thirc an cho
dong vat thiy san 1a rat cn thiét. Trong d6, ngudn
protein tir dau nanh dang duoc st dung rat phd
bién cung cép protein trong thirc an thiy san. Bot
dau nanh khong nhimg duogc sir dung nhiéu trong
thirc an cho ca an thyc vat, ca an tap ma con dugc
dung rong rai trong thirc an nudi ca an dong vat.
Nhiéu cong trinh nghién ctru vé kha ning thay thé
protein bot ¢4 bang protein dau nanh cho cac loai
ca an dong vat dugc thyc hién nhu ca bop,
Rachycentron canadum (Chou et al., 2004), ca
quan, Sebastes schlegeli (Lim et al., 2004), ca
chém, Lates calcarifer (Tantikitti et al., 2005), ca
tuyét, (Walker et al, 2010), ca l6c den, Chana
striata (TrAn Thi Bé va Tran Thi Thanh Hién,
2010), ca 16¢ bong (Tran Thi Thanh Hién va ctv.,
2010), ca that 14t com (Nguyén Thi Linh Dan va
ctv., 2013).

Hién nay, co rat nhiéu san phérn tr dau nanh
duoc sir dung trong thirc an chan nudi va thiy san
nhu: bdt dau nanh béo, bdt dau nanh tach béo con
v0, bot dau nanh tach béo bo vd, bot dau nanh 1€n
men, bt dau nanh dam dic... Nhiéu nghién ctru
so sanh cac ngudn bot dau nanh khac nhau lam
thirc n cho dong vat thiy san nhu: ca r6 phi (Shiau
et al, 1990), ca chém (Boonyaratpalin et al,
1998), ca hdi Atlantic salmon (Refstie ez al., 2001).
Tuy nhién, mot s6 loai bot dau nanh c6 han ché 1a
thiéu methionine, cystine va chira nhiéu chit khang
dinh dudng nhu: chat @c ché enzyme tiéu hoa
protein  (protease inhibitor), hemagglutinins,
phytate, soyantigens (O’Keefe and Newman,
2011). Dbi v6i loai ca an dong vat dién hinh,
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viéc st dung bt ddu nanh han ché do thanh

phin carbohydrate khong tiéu hoa nhu
oliosachatides va nonstarch polysaccharides,
saponines va isoflavones (Baeverfjord and

Krogdagl, 1996). DPéi vé6i cac loai ca an dong vat,
do nhu cau protein cao nén doi hoi phai c6 ngudn
protein thay thé bot ca c6 ham lugng protein cao
nham thay thé bot c4 giam chi phi thirc an. Khi sir
dung bot dau nanh thi ham luwong protein ddu nanh
thay thé cho bot ca 1a 10-30% ddi voi nhom ca an
dong vat: ca loc den (Trin Thi Bé va Tran Thi
Thanh Hién, 2010), ca lang nha (Nguyén Huy L4m
va ctv., 2012), ca that 1t com (Nguyén Thi Linh
Dan va ctv., 2013). Trén c4 Hong dém (Lutjanus
guttatus) c6 thé thay thé 20% dam bot ca bang dam
bot dau nanh trong cong thirc thirc an, khi thay thé
voi ti 1€ 40% va 60% thi tang trong cua ca giam,
hiéu qua sir dung dam va lipid thap (Silva-Carrillo
et al., 2012). Bé khic phuc han ché nay cic nha
san xuat da sir dung nhiéu bién phap dé nang cao
hiéu qua sir dung bot dau nanh trong thic an cho
dong vat. Bot dau nanh lén men c6 ham lugng
protein xap xi 50%, dwuoc nghién ctru nhim ting
hiéu qua su dung protein trong thirc &n thuy san
(Yamamoto et al., 2010; Azarm and Lee, 2012;
Nguyen ef al., 2013). Bot dau nanh dam dac (SPC)
voi ham lugng protein khoang 65- 67%, duoc loai
b6 mot s6 chat khang dinh dudng, dic biét la
alcohol soluble fraction trong bot dau nanh Ia
nguyén nhan chinh anh huong dén hiéu qua sir
dung bot ddu nanh cua nhom ca an dong vat. Mot
s6 nghién ciru da cho thay bot dau nanh dam dac
(SPC) co thé thay thé dam bot ca véi ti 1 rat cao tir
40 - 100% trong khau phan in ctia cac loai c4 nhu
c4 hdi van (Médale et al., 1998), ca bop (Salze et
al., 2010), ca tuyét (Walkwer et al., 2010).

Muc dich cua nghién ciru nay budc dau danh
gia kha nang st dung mot s6 loai bot dau nanh 1am
thirc an cho ca loc den nham da dang hoa ngudn
bot dau nanh va giam chi phi san xuat thirc an.

2 VAT LIEU VA PHUONG PHAP
2.1 BH tri thi nghiém

Thi nghiém danh gia kha nang st dung ba loai
bt dau nanh: bot dau nanh ly trich dau (SB), bot
dau nanh lén men (FSB) va bot dau nanh dam dac
(SPC) thay thé cho protein bt ca & mirc 40%. Thi
nghiém gom 4 nghiém thic voi 3 lan 1ap lai dugc
bd tri hoan toan ngiu nhién trong 12 bé composit
(500L/bé) c6 suc khi lién tuc va dinh ky 2 ngay/lan
thay nuéc bang cach cap nudc chay tran thay 50%
lwong nude cia bé.
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Bén nghiém thtc thitc dn duoc phéi ché ¢o
cung ham lugng dam 45% va nang luong 4,61
kcal/g: nghiém thirc di chung sir dung hoan toan
protein bdt ca, 3 nghiém thirc con lai protein bot ca
lan luot dwoc thay thé 40% bang protein bot dau
dau nanh (SB), bot dau nanh 1én men (FSB) va bot
dau nanh dam dic (SPC). Thanh phan nguyén li¢u
va thanh phﬁn héa hoc thuc an thi nghiém dugc
trinh bay ¢ Bang 1.

C4 thi nghiém dugc san Xuét tai trai san xuét
gidng & An Giang. Trudc khi bd tri thi nghiém ca
dugc nudi trong bé 4 md, tap an thuc an ché bién
trong 2 tuan, ca thi nghiém khdi lugng trung binh
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9,9 g/con. Mat d6 ca bd tri thi nghiém 30 con/bé.
Thoi gian thi nghi€ém 42 ngay.
2.2 Cham soc va quan ly

Cé4 duoc cho an théa min nhu ciu, mdi ngay
cho in 2 1an (8 gio va 16 gid). Luong thirc in ma
c4 tiéu thy va thira trong mdi bé duogc ghi nhén
hing ngay (luong thirc 4n thira dwoc siphon ra
ngoai). Ghi nhan ca chét hiang ngay & mdi bé. Cac
yéu td moi truong nhu nhiét do, oxy hoa tan va pH
dugc do mdi ngay 2 lan bang may YSI 556 (USA);
NO, va NH; dugc ghi nhan mdi tudn mot 1an bang
test kit SERA (Germany) trong su6t thoi gian thi
nghiém.

Bang 1: Thanh phin nguyén liéu va thanh phin héa hoc thirc in thi nghiém (tinh theo % khéi lwong

khd)
Thanh phan (%) Poi chirng (FM) 40% SB 40% FSB 40% SPC
Bot ca Kién Giang 60,7 36,4 36,6 36,2
Bot d4u nanh-SB 0,00 33,9 - -
Bo6t ddu nanh 1én men - FSB - - 31,1 -
Bot du nanh d¢am dic- SPC - - - 24,1
Bot mi 23,8 10,6 14,6 20,7
Cam sy 10,0 10,0 10,0 10,0
Premix khoang vitamin* 2,00 2,00 2,00 2,00
Déu 2,69 3,79 3,56 3,38
CMC 0,82 2,85 1,87 3,40
Lysine 0,00 0,24 0,06 0,06
Methionine 0,00 0,24 0,14 0,24
Tong 100 100 100 100
Do kho 83,5 85,8 85,2 84,5
Protein tho 452 45,1 45,5 43,4
Lipid tho 8,29 8,66 8,42 8,53
Tro 16,2 12,9 13,0 12,8
Xo 1,58 4,26 4,40 4,78
NFE 28,7 29,1 28,7 30,5
Nang lugng tho (kcal/g) 4,61 4,61 4,61 4,61

* Premix khodng vitamin: Vitamin va Mineral mixture (unit/Kg): Vitamin A, 2.000.000 IU; Vitamin D, 400.000 1U;
Vitamin E, 6g; Vitamin B1, 800mg; Vitamin Bz, 800mg; Vitamin B12, 2mg; Calcium D. Panthotenate, 2g; Folic acid,
160mg; Vitamin C, 15g; Cholin Chloride, 100g; Ferous (Fe*), 1g; Zinc (Zn*), 3g; Manganese (Mn*"), 2g; Copper

(Cu?*), 100mg; Iodine (T), 20mg; Cobalt (Co*"), 10mg
2.3 Cac chi tiéu phén tich, danh gia va xi ly
50 liéu
2.3.1 Cac chi tiéu ghi nhdn

Khéi luong ca ban dau (Wi) dugc xac dinh khi
bd tri thi nghiém. Ting trudng cua ca dugc xac
dinh bz"mg cach can toan bo sb ca trong mdi bé khi
két thuc thi nghiém. Khi két thuc thi nghiém s liéu
thu s& dugc tinh toan: ty 1& séng (SR), khi luong
cubi (Wt), khdi lugng gia ting (Wg), ting truong
tuyét d6i DWG (g/ngay), Luong thirc an &n vao
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(FI), hé sb thirc an (FCR), hiéu qua sir dung protein
(PER)
— Tilé séng (%) SR (Survival Rate):
SR (%) = (S6 c4 thé cubi/sd ca thé dau) x 100
— Tbc d6 tang truong theo ngdy (g/ngay)
DWG (Daily Weight Gain)
DWG = (W—W,)/ t
— Tbéc d tang truong twong ddi (%/ngay)
SGR (Specific Growth Rate)
SGR =((In(W,) — In(W,))/t) x 100
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— Lugng thirc an an vao FI (Feed intake)
FI (%/ca/ngay)= lugng thirc dn vao/(W,x W% /t

— Hé s thirc an FCR (Feed Conversion Ratio)

FCR = Luong thirc an &n vao (khéi lwong kho
(g))/ Khoi lugng ca gia tang (g)

— Hiéu qua st dung dam PER (Protein
Efficiency Ratio):

PER = (W,—

Trong d6: W,: khéi lvong dau cua cé (g)

W,)/ Luong dam an vao

We: khéi lugng cubi cia cé (g)
t: thoi gian thi nghiém (ngay)
— Chi s6 gan HSI (Hepatosomatic Index):
khoi lugng gan/khoi lugng toan bd co thé ca.

2.3.2 Cac chi tiéu phan tich

Phuong phap phén tich thanh phin héa hoc cta
cé, thure an dua theo tiéu chuan AOAC (2000).

Am d(f):’ dugc xac dinh theo nguyén téc séy mau
trong ti sdy ¢ nhiét do 105°C (4-5 gio) den khi
khoi lugng khong doi.

Chat dam: xac dinh theo phwong phap Kjedahl.

Chat béo: duoc chiét’ xuit trong dung moi
Petroleum ether bang h¢ thong Soxhlet.

Khoang: dugc xac dinh bang cich dot chay
mAu va nung trong ta nung & nhiét do 560-600°C
khoang 4 gid. Qué trinh nay hoan tit khi mau co
mau tring hodic mau xam.

Hong cau duge dém theo phuong phap thong
thuong dung budng dém hong cidu Neubauer ma
mau méu ca thu duge trong thoi diém két thic thi
nghiém dugc pha trong dung dich Natt — Herrick.
Bach cau dugc dém trén lame ma nhuém mau mau
bang phuong phap nhuém Wright’s & Giemsa. Céc
chi tiéu nay duoc phén tich theo phuong phap dugc
mo ta boi P6 Thi Thanh Huong va Nguyén Vin
Tu (2010).

2.3.3 Xur Iy s6 liéu

Cac gia tri trung binh dwoc tinh trén chuong
trinh Microsoft Excel. So sanh trung binh gitta cac
nghiém thirc dya vao ANOVA va phép thir Ducan
véi muc y nghia 0,05 bang chuong trinh SPSS 16.0

3 KET QUA VA THAO LUAN

3.1 Két qua cac chi tiéu mdi truwomg nuée
trong qua trinh thi nghiém

Thi nghiém dugc bd tri trong hé thdng bé nhwa
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¢6 suc khi lién tuc va thay nuée dinh ky bang cach
cép nudc chay tran 2 ngay/lan nén cac yéu to moi
truong khong co su bién dong 16n giita cac nghiém
thirc. Trong subt thoi gian thyc hién thi nghiém,
nhiét d6 trung binh dao dong 28,6 - 31,2°C (buéi
sdng va budi chiéu), su chénh 1éch nhiét do < 3°C,
phu hop véi diéu kién trong nuéi thiy san noi
chung. Nong d6 oxy hoa tan luén luén 16n 5 mg/L
va dao dong trong khoang 5,22 — 5,42 mg/L. pH
giita cac nghiém thic trong thi nghiém tuong dbi
6n dinh va dao dong trong khoang 7,69 — 8,02.
Nong d6 NO, dao dong trong khoang 0,63 — 0,70
mg/L va NH3 ludn nhé hon 0,1 mg/L. Nhu vay, cac
yéu t6 moéi trudng & cac nghiém thic trong thi
nghiém déu & murc giéi han cho phép cho sy sinh
truéng va phat trién binh thuong cua ca.
3.2 Ty lésong

Két qua thi nghiém cho thiy ty 1¢ séng cua ca
thi nghiém dao dong khoang tir 76,7%- 87,8%
(Hinh 1). Ty 1& séng cao nhat & nghiém thirc bot ca
87,8% va thip nhit ¢ nghiém thic dau nanh SB
76,7%, tuy nhién khong co su khac biét y nghia
thong ké giita cic nghiém thic thi nghiém
(p>0,05). Khi thay thé bot ca boi cac ngudn bot
dau nanh véi ty 1¢ thich hop thi s€ khéng anh
huéng dén ti 16 séng cua ca. Két qua thi nghiém
trong ddng voi cac nghién ctru nhu trén c4 Trap
mdm nhon Diplodus puntazzo c6 thé thay thé 60%
protein bot ¢4 bang protein BDN trong thirc dn ma
khong anh huong dén ti 16 séng cua ca (Hernandez
et al., 2007). Cac nghién ctru khac khi thay thé
protein bot ca bang protein bot ddu nanh trong
khoang thich hop thi khong anh hudng dén ti 1¢
song nhu ca Chém (Lates calcarifer) (Tantikitti et
al., 2005), ca RO phi (Oreochomis niloticus x
Oreochomis aureus) (Lin and Luo, 2011), c4 léc
bong (Tran Thi Thanh Hién va ctv., 2010).

3.3 Sinh truéng cia ca thi nghi€ém

Khéi lugng ca khi két thic thi nghiém dat cao nhét
& nghiém thirc bot ca (44,8 g), ké dén 1a bot dau
nanh dam dac SPC (43,0 g) (Bang 2) va khong cé
su khac biét co y nghia thong ké vé sinh truong
gitta hai nghiém thic nay (p>0,05). Déi véi
nghiém thtrc bot dau nanh SB va bjt dau nanh 1én
men FSB, ting trudng cua ca thap hon chi dat
khoang 39 gam va khéc biét co y nghia thong ké so
véi nghiém thie bt ca va SBC (p<0,05). Tang
trudng cua ca ¢ hai nghiém thic SB va FSB khac
biét khong c6 ¥ nghia théng ké (p>0,05).
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Hinh 1: T¥ 1¢ séng cia c4 l6¢ thi nghiém

Tuong ty, toc do ting truong tuyét d6i DWG va
tbc do tang truong tuong déi SGR cia ci ¢ hai
nghiém thuc bot cd va SPC cao hon cd y nghia
thong ké so v6i 2 nghiém thirc SB va FSB (Béng
2). Kha ning sir dung céc ngudn bot dau nanh ciing
nhu ham luong bot ddu nanh thay doi tiy theo loai
d6ng vat thuy san. Vi mic thay thé protein bot ca
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bang 40% bot dau nanh trong thi nghiém nay cho
thay d6i voi mirc 40% SB hodc FSB la cao di véi
c4 l6c den nén dd anh hudng dén sinh trudng cua
c4. Nghién ctru ctia Tran Thi Bé va Tran Thi Thanh
Hién (2010) cho thay ddi véi ca 1oc den mirc thay
thé bot dau nanh ly trich t6i da 1a 30%, mudn thay
thé 40% can bd sung phytase. Mot s két qua
nghién ctru trén nhom ca an dong vat cling cho
thdy ham lugng protein dau nanh thay thé cho bot
ca chi khoang 10 -30% d6i voi nhom ca in dong
vat nhu ca lang nha (Nguyén Huy Lam va ctv.,
2012), ca that lat com (Nguyén Thi Linh DPan va
ctv, 2013). O ¢4 bop (Rachycentron canadum) c&
97-136g khi dwoc nudi trong 16ng dat ngoai bd
bién co6 thé sir dung thirc an thay thé 33% protein
bot ca bang protein bot ddu nanh (Huang, 2007). Ai
and Xie (2007) nghién ctru trén ca da tron (Silurus
meridionalis) khi st dung protein bot dau nanh thay
thé cho protein bot ca co bo sung methionine thi
thdy ring no c6 thé thay thé t6i 52% nhung khi
khéng co bd sung methionine thi mirc thay thé chi
dat 39%.

Bang 2: Ting truéng cia ca (WG), ting truong tuyét ddi (DWG) va ting truéng twong ddi (SGR)

Nghiém thirc Wo (g) Wt (g) WG (g) DWG (g/ngay) SGR (%/ngay)
100FM 10,0+0,13? 44,8+1,45° 34,8 +1,55° 0,83+0,04° 3,57+0,10°
40 SB 9,87+0,15° 39,043,022 29,1 £3,06* 0,69+0,07* 3,27+0,192
40 FSB 9,90+0,15° 39,1+0,67* 29,2 +0,74* 0,69+0,022 3,27+0,06%
40 SPC 9,87+0,12° 43,0+2,31° 33,1 £227° 0,79+0,05° 3,50+0,12°

Gid tri thé hién la so trung binh va d¢ léch chuan

Cdc gid tri trén cing mét ct c6 cdc chik cdi khéc nhau thi khdc biét cé ¥ nghia thong ké (p<0,05)

Trong 3 ngudn bot ddu nanh thi & nghiém thirc
SPC sinh truéng t6t nhat. Tée do ting trudng cia
ca 16c ¢ nghiém thic FSB khong khac biét so voi
nghiém thirc SB, mac du c6 mdt vai nghién ciru
trén ca bién cho théy hiéu qua st dung bot dau
nanh FSB tét hon so v6i SB (Rombensoa et al.,
2013). Bot dau nanh SPC da dugc thir nghiém thay
thé bot ca trong nhiéu déi tuong ca bién, VoI uu
diém da duoc tach cac hop chét tan trong con va
hau hét chat khang dudng nhu phytase, lectins,
saponin (Walker et al., 2010). Cac két qua nghién
ctru cho théiy bt dau nanh SPC duoc st dung dé
thay thé cho bot ca & mitc cao hon so véi SB va ca
ting truong tét hon & cing mic do thay thé.
Refstie et al. (1998) nghién curu trén ca hdi Atlantic
cho thiy véi ciing murc thay thé 40% protein bot ca
bdi SPC hodc SB tang trudng cua ca 6 nghiém thirc
SPC tuong duong bot ca, nhung ¢ nghiém thitc SB
ting truong cua ca thip hon nhidu. Dbi voi ca
Tuyét, SPC c6 thé thay thé 50% protein bot ca
(Walker et al., 2010).
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Nguyen et al. (2013) cho ring san pham bot
d4u nanh 1én men bang cic dong vi khuan khac
nhau, c6 hay khong c6 két hop véi bd sung taurin
s& anh huong dén ting truong cia ci Seriola
quinqueradiata. Yamamoto et al. (2010) cho rang
phuong phép 1én men bdt dau nanh phu hop s€ cai
thién ty 1¢ di hinh ctua ca Hdi. Azarm and Lee
(2014) cho rang d4u nanh 1én men c6 thé thay thé
40% protein bot ca néu ¢6 bd sung thém acid amin
va taurin lam thic an cho ca Acanthopagrus
schlegeli. Nhu vay, dau nanh lén men can thiét
phai nghién ctru vé bd sung thém dudng chat can
thiét va ty 1é bd sung khac nhau trong lam thtrc n
cho ca loc den.

3.4 Su phan nhém khoi lwong ciia ca 16¢ thi
nghiém

Trong thi nghiém nay c4 duoc chia thanh bén
nhém khdi lwong khac nhau 1a nhé hon 20 g, tir 16n
hon 20 g— 40 g, tir 16n hon 40 g — 60 g va 16n hon
60 g. Quan sat ¢ bdén nghiém thirc ta thiy ty 1é
phan nhém khéi lwong chénh léch nhau khong
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dang ké. Trong d6, nhom cé c6 khdi luong 20 — 40
g chiém ty 1& cao nhét, k& dén 1a nhom ca co khdi
luong 40 — 60 g va thdp nhit 1a nhém cé co trong
lwong nho hon 20 g. Cy thé nhom ¢4 tir 20 — 40 g
chiém ty 1& cao nhat (58,8%) 1a & nghiém thic
40FSB, con nhém ca 40 — 60 g chiém ty 1& cao
nhét (44,5%) & nghiém thirc dbi chimg va nhém cé
16n hon 60 g chiém ty 1& cao nhat (12,3%) &
nghiém thuc d6i chimg (100FM).

S EE =
:z § i 4i20-40g

3
2222

100FM 40SPC

40SB

40FSB

Hinh 2: Sy phin nhém khdi lwgng ciia c4 l6¢ thi
nghiém

Nhin chung, nhém cé c6 khdi lwong 16n tap
trung nhiéu ¢ nghiém thirc ddi chimg, ké do 1a
nghiém thirc SPC. Pdi véi cac lodi ca an dong vat
nhu cé 16c thi ty 1é phan héa sinh truéng xut hién
trong bay dan dugc phat hién trong nhidu nghién
clru vé ca loc va két qua thi nghiém cho thay cé sir
dung thirc an ché bién thi ty 16 phan héa nay co
phén it hon so v&i thire dn 1a mdi séng do dic tinh
cua loai (Qin and Fast, 1996).

3.5 Hiéu qua sir dung thirc an cia ca loc

Luong thirc &n &n vao FI cua ca thi nghiém dao
dong 2,86 — 3,36% (Bang 3). FI dat cao nhat &
nghiém thirc bot c4 (3,36%) ké dén 1a SPC (3,12%)
va khac biét khong co ¥ nghia thng ké (p<0,05).
Trong khi FI & nghiém thirc SB va FSB thip hon
va khac biét co y nghia thong ké so v6i nghiém
thirc bot ca (p<0,05). Do ca ¢ hai nghiém thirc SB
va FSB an thtic an it hon nén tang trudng cua hai
nghiém thirc nay thap hon so v6i nghiém thirc bot
ca va SPC.

Hé sb thuc an cua ca 16¢ trong thi nghiém 0,83-
0,86 va khong c6 sy khac biét gitta nghiém thuc
bot ca va cac nghiém thuc bot ddu nanh (p>0,05).
Hiéu qua st dung protein PER 1a chi tiéu cho thiy
muc d0 dong vat thuy sdn s& tdn dung nguén
protein trong thirc an dé xay dung co thé (Tran Thi
Thanh Hién va Nguyén Anh Tuin, 2009).
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Hiéu qua str dung protein cua ca loc vai thitc dn
thi nghiém la cao 2,69-3,12. PER cua nghiém thirc
thay thé 40% bot ca bang SPC ¢6 hiéu qua sir dung
protein cao nhéit dii khong co khéac biét co ¥ nghia
thong ké gilta cdc nghiém thirc (Bang 3). Bot ca
ngoai wu diém vé gia tri dinh dudng, bot ca co tac
dong 1a tang sy hap dan (mui, vi) cta thic n doi
v6i ca. Khi thay thé bang ngudn protein thuc vat
lam giam sy hap dan cua thic an do boi mot sb
chit khang dudng trong bot ddu nanh nhu
saponins. Vi mirc thay thé SPC 40% chua anh
huéng dén kha ning bt moi cua ca 16¢ nén cé bt
mdi tét va hiéu qua sir dung thtric an tdt nén ca dat
tang trudng twong duong bot ca.

Bang 3: Lugng thirc én in vao (FI), hé s6 thir
an (FCR), va hiéu qua sit dung dam

(PER)
T
(%lcamgay)  TCR PER
FM 336 20.13° 0,84 £0,09° 2,70 £030°
40SB 286 =006 0,86 0,12 2,74 £0,39°
A0FSB 2,92 £027% 0,84 £0,08° 2,69 £0,29°
40SPC 3,12 £0,32 0,83 £0,05% 3,12 £0,68°

Gid tri thé hién ld s6 trung binh va dj léch chudn
Cac gia tri trén cung mot cot co cdc chir cai khac nhau
thi khac biét co y nghia thong ké (p<0,05)

3.6 Chi sé gan HSI

Chi s6 HSI 1a ty 1¢ phan trim gan trén khdi
lugng co thé. Chi sé nay phu thudc vao loai ciing
nhu 14 strc khoe cua dong vat thuy san. Két qua cho
thdy chi s6 HSI cao ¢ nghiém thirc bot ca 1,28 va
khac biét c6 ¥ nghia théng ké so véi ca 3 nghiém
thirc thay thé bot dau nanh (p<0,05) (Hinh 3).

2.00

. HSI
1.50
1.00
0.00
100FM 40FSB 408

Hinh 3: H¢ s6 HSI ciia c4 l6¢ thi nghiém

Két qua nay tuong ddng vé6i nghién ciru trén ca
Takifugu rubripes, khi ting ti ¢ protein BDN trong
thirc an thi chi s6 HSI giam va khac biét c6 ¥ nghia
(»<0,05) 0 nghiém thic thay tor 0-15% protein
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BDN (Lim ef al., 2011). DBbi véi ca trap mém nhon
(Diplodus puntazzo) ciing cho thdy chi s6 HSI
giam va khac biét c6 ¥ nghia khi ti 1 thay thé vuot
muc 40% (Hernandez et al., 2007). Tuy nhién, mot
s6 nghién ctru cho thiy chi sé HSI trén mot sé ddi
tugng khong chiu énh huong khi st dung protein
bot dau nanh thay thé protein bot ca trong thirc an
clia ¢4 tra (L& Qudc Phong, 2010), ca hong bac
(Lutjanus  argentimaculatus) (Catacutan and
Pagador, 2004), ca tré phi (Clarias gariepinus)
(Fagbenro and Davies, 2001).

3.7 S6 lwgng té bao hdng ciu va bach ciu
cuia ca loc thi nghiém

Nghién ctru thay thé bot ddu nanh da thuc hién
phan tich s6 luong h6ng ciu va bach cau trong mau
ca, két qua cho théy 50 luong héng cdu va bach cau

5.00

N RBC
4.50
4.00
3.50
3.00
2.50

2.00

§

1.50
1.00

0.50
N

100FM

N

0.00

4058

% WBC

.
N
.
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khong khac biét co y nghia thong ké giita cac
nghiém thirc (»>0,05) (Hinh 4). Két qua nay phu
hop voi nghién cuu cua Peres ef al. (2003) cho
réng khi thay thé bot ca béng bot dau nanh ly trich
40% thi khong anh huong dén cac chi sé huyét hoc
(hong cau va bach ciu) cia ci nheo Ictalurus
punctatus. Rumsey et al. (1994) da két luan twong
ty vé chi tidu sinh 1y ca Hoi (Oncorhynchus
mykiss) cho an thirc dn chita bot ¢4 va thay thé bot
ca béng bot dau nanh dam dac va bot dau nanh, tuy
nhién, ham luong bach cau (leukocyte count) cao
hon & cac nghi€ém thic thitc an co6 chira bot dau
nanh. Két qua phén tich hong cau va bach cau cho
théy c6 su phu thudc vao kha nang chiu dung cua
loai khi sit dung bot dau nanh lam thirc an anh
huéng 1én cac chi tidu huyét hoc.

N

40FSB 40SPC

Hinh 4: S6 lwgng té bao mau ciia ca 16¢ thi nghiém

Héng cau— RBC — 10° té bdo va bach cau— WBC — 10° té bao

4 KET LUAN VA PE XUAT

Két qua nghién ctru cho thiy c6 thé thay thé
protein cua bot ca béng bot dau nanh dam dac SPC
& mirc 40%. D6i voi bot dau nanh va bot dau nanh
1én men, mic du ting truong thdp hon nghiém thirc
b6t ca va va SPC nhung khong anh huong dén ty 18
sdng va cac chi tiéu huyét hoc cua ca. Ddi voi bot
dau nanh SPC, nghién ctru st dung voi ty 1€ thay
thé cao hon can dugc thuc hién nham ting kha
nang str dung cua loai ddu nanh nay.

Nghién ciu nay dwoc thuc hién trong khuon
khé dw én Aquafish Innovation Lab. The work
presented received financial and other support in
the frame work of Aquafish Innovation Lab project.
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