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ABSTRACT

This study is aimed to evaluate the effects of replacing protein fish meal (FM)
by different levels of protein defatted soybean meal (SBM) in practical diets
for Asian swamp eel, Monopterus albus fingerlings of initial mean weight 7.2
g ind!. Six iso-nitrogenous (45% crude protein) and iso-energetic (18.5 KJ g
) diets were formulated by replacing 20%, 30%, 40%, 50% and 60% of
protein FM by SBM and control diet only used protein FM (0% SBM). After 8
experimental weeks, the results showed weight gain (WG), FCR, protein
efficiency ratio (PER) decreased with the increasing of dietary SBM protein
levels. However, there were not significant differences (p>0.05) among
treatments 0%, 20%, and 30% SBM protein. Survival rate was not significant
differences (p>0.05) among treatments. Hepatosomatic index (HSI), body
lipid and ash content were reduced from dietary 40% SBM protein levels. The
results of this study showed that protein SBM is an acceptable ingredient to
supply 30% of protein without causing reduction on growth performance and
feed utilization of eel fingerling.

TOM TAT

Nghién ciru dwoc thuce hién dé danh gia kha nang thay thé protein bt cd (BC)
bang protein bét ddu nanh ly trich dau (BPN) trong khdu phan thire dn ciia
heon ¢ giai doan giong, kich c& 7,2 g/con. Sau nghiém thirc thire an dwoc phdi
ché co ciing mikc protein (45%) va nang lwong (18,5 KJ/g), voi cic mirc thay
thé protein BC bang protein BDN ldn liwot la 0% (d@6i chimg), 20%, 30%, 40%,
50% va 60%. Moi nghiém thirc dwoc lap lai 3 lan. Sau 8 tuan thi nghiém, cdac
chi tiéu vé tang trong (WG), hé sé thire dn (FCR) va hiéu qua sir dung protein
(PER) ciia lwon & nghiém thire doi chitng khéc biét khéng c6 ¥ nghia so véi
leon & cac nghiém thirc 20% va 30% protein BPN (p>0,05). Ty 1é song (SR)
gitka cde nghiém thive khdc biét khong cé y nghia (p>0,05). Chi s6 gan trén co
thé (HIS), ham luong chdt béo va tro trong co thit lwon giam, khi tang hdm
lwong BPN trong thire dn. Két qud nghién ciru cho thdy protein BPN c6 thé
thay thé dén 30% protein BC (tiong vmg 25% BBN trong cong thike thirc dn)
ma khéng lam danh hwéng dén tang trucng va hiéu qua sir dung thire an ciia
lwon giong.

Trich dan: Tran Thi Thanh Hién, Nguy&n Thi Thanh Ta, Tran Lé Cam Ta va Lam My Lan, 2019. Nghién ciru
thay the bot ca bang bot ddu nanh ché bién thirc an cho luon (Monopterus albus). Tap chi Khoa
hoc Truong Pai hoc Can Tho. 55(2B): 96-103.

1 GIOI THIEU

Botca (BC) lé'ngu(;)n nguyén liéu chinh cung cap
protein dé che bién thirc an cho dong vat thuy san
(BVTS). Tuy nhién, hién nay lugng BC khong dap

ng kip nhu ciu ctia nganh nuoi thuy san, gia thanh
cao va ngudn nguyén liéu khong 6n dinh nén c6 kha
nhiéu nghién ctru nhim thay thé ngudn protein BC
bang ngudn protein thuc vat. Bot d4u nanh (BDN)
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dugc xem 1a ngudn protein thuc vat thay thé cho BC
tt nhét trong thirc an cho DVTS, do ¢6 ham lwong
protein tuong dél cao, can bang cac acid amin, cac
acid béo thiét yéu, gia thanh tuong dbi ré va 6n dinh
(Tran Thi Thanh Hién va Nguyén Anh Tuén, 2009).
O mot sb loai ca, viée st dung BDN thuong duoc
két hop véi cac nguén protein khac nhu bot huyét,
bot thit & 1am ting hiéu qua st dung (Arndt et al.,
1999; Kikuchi, 1999).

Nhiéu nghién ctru thanh cong trong viéc thay thé
mot phin hodc toan bd BC bang BDN va cac san
pham dau nanh khac lam thirc an cho DVTS, cu thé
nhu ca trap vay vang Sparus aurata (Venou et al.,
2006), ca trap mdm nhon Diplodus puntazzo
(Hernandez et al., 2007), ca 16c den Channa striata
(Hien et al., 2015) va ca that 1at com Chitala chitala
(Tran Thi Thanh Hién va Nguyén Huwong Thuy,
2008). Su khac biét gitta cac nghién cuu vé viée sir
dung BPN 1am ngudn protein cho ca cé thé lién
quan dén chét lwong va cach ché bién, sy thay d6i
trong cong thirc thirc an va su khac biét vé loai ca
cling nhu kich ¢& va hé thong nudi. Nhitng han ché
chinh trong viéc st dung BDN 1a do ham lugng
methionine thép va sy hién dién cua cac yéu to
chbng dinh dudng (Wilson and Poe, 1985; Olli et
al., 1994). Pau nanh c6 chira nhiéu yéu t6 chong
dinh dudng, ching han nhu chat e ché protease,
carbohydrate khé tiéu hoa, lectins, saponin va
phytates (Liu, 1997).
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Hién nay, nhiéu ddi tugng thily san quan trong
nhu tom s, cua bién, c4 tra, ca that lat, ca 1oc, luon
da duoc nudi va phat trién nhanh. Luon hién dang
dugc cha ¥ dé phat trién nhim gop phan da dang hoa
dbi tuong nudi ¢ Pdng biang song Ciru Long
(PBSCL). Khi wong luon tir bot 1én gidng thirc an
tuoi sdng (TATS) nhu moina, trin chi, trong nudi
thit thi ca tap dugc st dung phé bién. Hién nay, mot
s6 ho sir dung thirc an vién dé nuoi luon, tuy nhién
trén thi truong, thirc an san xut riéng cho lwon con
han ché. Dé phat trién nghé nuéi lwon bén viing thi
viéc str dung thirc an ché bién (TACB) nuéi luon 1a
rat can thiét. Vi vdy, nghién ctru kha nang thay thé
bot ca béng bot dau nanh lam thirc an nuoi luon la
rt can thiét nhim danh gi4 kha ning st dung bot
dau nanh cua lwon, tr d6 lam co so cho viéc xay
dung cong thirc thitc an cho Ivon hi€u qua va gia
thanh phu hop.

2 PHUONG PHAP NGHIEN CUU

2.1 Thoi gian va dia diém nghién ciru

Nghién ctru duge thue hién tir thang 1/2017 dén
thang 4/2018 tai Trai thi nghiém, B mon Ky thuat

nuoi nudc ngot, Khoa Thuy san, Truong Pai hoc
Can Tho.

2.2 Vit liéu nghién ctru

Thire dn thi nghiém: Thanh phan nguyén liéu
va thanh phan hoa hoc cua cac nghiém thire thire dn
duoc thé hién 6 Bang 1.

Bang 1: Thanh phén nguyén liéu va héa hoc ciia thire dn thi nghiém (khoi lwong khd)

Nghiém thirc

Nguyén ligu (%) 0% BDN ;‘gﬁ 30% BDN  40% BDN  50% BDN  60% BDN
Bot ca Kién Giang (65% CP) 62.3 49.8 43.6 37.4 312 24.9
Bot dau nanh (47% CP) 0,00 17,1 25,7 343 42,9 51,4
Bot mi 32,9 27.8 24,1 20,6 17,2 13,8
Dau 0,28 0,95 131 1,66 2,02 2,38
Premix 2,0 2.0 2,0 2,0 2,0 2.0
cMmc? 1,0 1,09 1,81 2.53 325 3.97
Dich tom 1,5 1,5 1,5 1,5 1,5 1,5
Methionine 0,00 0,12 0,18 0,24 0,30 0,36
Lysine 0,00 0,10 0,15 0,20 0,26 0,31
Téng 100 100 100 100 100 100
Thanh phin héa hoc ciia thire fin thi nghiém (%) (KL khd)

D6 kho 90,7 913 90,4 90,7 91,6 92,5
Protein 442 44,7 44.6 44.4 455 44.4
Lipid 6,32 6,16 6,10 6,46 6,79 6,68
Carbohydrate 35,8 36,4 37,0 37,2 36,5 383
Tro 14,5 13,0 12,1 11,4 10,6 9.9

4 CMC: carboxylmethylcellulose

Thanh phan héa hoc ctia nguyén liéu va thanh
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phan acid amin cia nguyén liéu duoc thé hién &
Bang 2.
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Bang 2: Thanh phan (%) acid amin ciia nguyén
liéu (khoi lwgng kho)

Thanh phan héa hoc Ay 2 r0 Bot dau
cua nguyén li¢u Bot ca (%) nanh (%)
Do kho 91,9 90,8
Protein 70,6 51,3
Lipid 7,47 2,55
Tro 21,7 6,97
Argrinine 3,74 3,81
Histidine 1,51 1,40
Leucine 4,99 3,93
Isoleucine 2,94 2,30
Lysine 5,08 3,09
Threonine 2,70 1,99
Methionine 1,87 0,67
Phenylalanine 2,69 2,63
Tryptophan 0,72 0,69
Valine 3,45 2,79
Cystine 0,58 0,69
Glycine 4,32 2,16
Serine 2,44 2,60
Proline 2,89 2,57
Alanine 4,49 2,24

Ngudn lwon glong thi nghlem luon co kh01
luong 7,2 g/con, cd ngudn gde tir trai san xudt giéng
tai Can Tho, !Lrorn duoc nuql dudng trong bé nhyua
0,5 m® mot tuan trudce khi bo tri thi nghiém.

2.3 B0 tri thi nghiém

Thi nghiém gdm 6 nghiém thirc thtrc dn c6 cing
muc protein 45% va nang lugng 18,5 Kl/g. Céc
nghiém thte sir dung protein BDN thay thé protein
BC véi cac mirc thay thé 1an luot 12 0% (dbi chung),
20%, 30%, 40%, 50%, 60%. Cac nghiém thtc thi
nghiém dugc 1ap lai 3 lan. Luon dugc bd tri hoan
toan ngau nhién vao 18 bé nhya 100L (thé tich nudce
thuc té 1a 70L), sb lwong bd tri 12 60 con/bé. Thoi
gian thi nghiém 14 8 tuan (56 ngay).

2.4 Cham séc va quan ly

Hé thdng bé thi nghiém dugc bd tri v6i hé thng
suc khi; thay nu6c hang ngay tir 20-30%; quan sat
hoat dong cua luon; v€ sinh bé. Luon duge cho an
theo nhu cau va cho an 2 lan/ngay vao ltc 8h va 16h;
ghi nhan lugng thirc an thira sau thoi gian cho an 30
phut (bang cach ding vot vét va dém sb luong vién
con du); quan sat va ghi nhan hoat dong an, bat mdi
va dém s6 luon chét. Cac yéu t6 méi truong nhu
nhiét d6 (26-29,5°C), pH (7,4-7,6) va oxy hoa tan
(6,4-6,6 mg/L) dugc theo doi hang ngay nhim duy
tri moi truong tot cho su sinh truéng va phét trién
cua luon thi nghiém.

2.5 Phwong phap thu thap va phan tich miu

Sau 8 tuan thi nghiém, ti 1¢ séng va khéi lwong
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lwon duoc xéac dinh bang cach dém va can toan b
s6 Iwon & mdi bé. Mau luon mdi bé duoc trit lanh &
nhiét d6 4m 20°C dé phan tich cac thanh phan héa
hoc trong co thé luon: 4m do, protein, lipid, tro,
carbohydrate dugc xac dinh theo phuong phap
AOAC (2000). Mbt sb chi tidu tinh toan:

— Ty 18 song (SR, %) = (s6 cé thé thu/sd c4 thé
ban dau) x 100

— Tang trong (WG, g) = Wf-Wi

— Tang truong tuyét dbi (DWG, g/ngay) =
(Wf-W1i)/s0 ngay thi nghiém

— Ting truéng twong dbi (SGR, %/ngiy) =
(Ln(W1)-Ln(Wi)/t)) x 100

— Luong thie an an vao (FI, g/con/ngay) =
(lugng thirc an an vao/con)/so ngay thi nghiém

- H¢ s6 thirc an (FCR) = luong thirc an sir
dung/khoi lugng luon gia tang

—  Hiéu qua sir dung protein (PER, %) = (khdi
lugng thu-khoi lugng dau)/protein an

- Khéi lwong gan trén co thé (HSI, %) = (khdi
lugng gan/khoi lugng co the) x 100

Trong d6: W 1a khdi lugng trung binh ciia luron
khi két thuc thi nghiém; Wi 1a khoi luong trung binh
ban dau cua luon khi bo tri thi nghiém.

2.6 Xirly sb liéu

S6 liéu thé hién gia tri trung binh va do léch
chuan dugc tinh toan bang chwong trinh Microsoft
Excel 2010. So sanh trung binh gilta cac nghiém
thirc theo one-way ANOVA va phép thtr Duncan &
mirc ¥ nghia 0,05 bang chwong trinh SPSS 21.0.

3 KET QUA VA THAO LUAN
3.1 Tilg song va ting truéng ciia lwon

Sau 8 tudn thi nghiém, ti 1& song cuia lwon (Bang
3) & cac nghiém thirc dat cao, dao dong tir 95,0-
98,9%, khac biét khong co y nghia thong ké giita cac
nghiém thirc (p>0,05). Nghién ctru cia Lé Qudc
Phong (2010) c6 thé thay thé 60% protein BC bang
protein BDN trong thirc an cho ca tra ma khong anh
huéng dén ti 1¢ song. Trong mot s nghién ciru khac,
khi thay thé protein BC bang protein BDN thi khong
anh huong dén ti 1¢ song nhu ca chém Lates
calcarifer (Tantikitti et al., 2005); ca léc bong
Channa micropeltes (Hien et al., 2015); ca trap
mdm nhon Diplodus puntazzo (Hernandez et al.,
2007) va ca lang nha Mystus wyckioides (Nguyén
Huy Lam va ctv., 2012); Nghién ctu cua Elangovan
and Shim (2000) c6 thé thay thé 50% protein BC
béng protein BDN trong thirc an cho c4 he Barbodes
altus, ti 1& song tir 96,7-100%.
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Bang 3: Ti 1¢ song va ting truéng ciia lwon sau 8 tuin thi nghiém

Nghiém thirc Ti 18 song(%) Wi(g) Wi(g) WG(g) DWG (g/ngay)
0% BDN 96,7+1,92° 7,22+0,16° 26,3+1,48* 19,041,622 0,34+0,032
20% BDN 98,9+1,92° 7,14+0,17° 27,0+1,442 19,941,462 0,35+0,032
30% BDN 98,3+1,36° 7,12+0,13% 24,940,912 17,840,882 0,32+0,022
40% BDN 95,0+£3,33? 7,16+0,17° 22,5+1,61° 15,4+1,61° 0,27+0,03°
50% BDN 95,0+3,33? 7,27+0,19° 20,6+ 0,58° 13,3+0,61° 0,24+0,01°
60% BDN 96,7+3,33? 7,11+0,18° 21,9+ 1,75° 14,8+1,85° 0,26+0,03°

Cdc gid tri trong cing mot cft theo sau béi cdc chit cdi khdc nhau thi khéc biét cé y nghia thong ké (p<0,05)

Tang truong cua ca co6 khuynh hudng giam theo
su gia tang ty 1€ protein BDN trong thirc dn. Tang
trong (WG) va tang trudng tuyét ddi (DWG) cao
nhit ¢ nghiém thirc 20% BBN lan luot 1a 19,9 va
0,35 khac biét khong cé y nghia so véi nghiém thirc
0% BDN va 30% BDN (p>0,05) va khac biét co y
nghia so voi cac nghi¢ém thirc con lai (p<0,05)
(Bang 3).

Trong nghién ctru ndy, déi v6i luon gidng khi
thay thé 40% protein BC béng protein BDN, su tang
truong cua luon giam dang ké. Nguyén nhéan c6 thé
do van con sy hién dién ciia bién thé cua chét irc ché
trypsin trong BDN tho c¢6 thé lam giam sy ting
trudng (Wilson and Poe, 1985; Olli et al., 1994a).
Két qua nghién ciru trén ca hdi cau vong cho thay
céc chat e ché trypsin tho tir dau nanh lam giam
kha nang ti€u hoa protein (Krogdahl et al., 1994).

Bén canh do, theo két qua mot sb nghién ciru
trudc day cho thiy ting truong cla ca giam khi sir
dung protein BDN thay thé protein BC trong thirc
an. Nguyén nhén chinh ctia hién tugng nay 1a do sy
thiéu hut cic acid amin thiét yéu trong BBN
(Elangovan and Shim 2000; Tantikitti et al., 2005).
Sy mat can ddi cac acid amin thiét yéu anh huong
dén qua trinh tiéu hoa, hap thu va chuyén hoa chét
dinh dudng cta ca (Cowey and Walton, 1988).
Trong thi nghiém nay, két qua phan tich ham lugng
lysine va methionine trong bdt ca 1an luot 1a 5,08%
va 1,87%; trong khi do, BDN la 3,09% va 0,67%.
Mic du hai acid amin nay dugc bd sung vao cic
cong thire thirc an ¢6 BDN thay thé nhim han ché
sy thiéu hut. Tuy nhién, do chénh léch vé thoi gian
tiéu hod gilra acid amin cé trong nguyén li¢u cua
thirc &n va acid amin b6 sung thém (van den Borne
et al., 2018). Vi vay, khi tang ti 1€ protein BDN &
mutc cao dan dén su thiéu hut céc acid amin nay.

Kha ning sir dung protein BDN ¢ luon giéng
trong thi nghiém nay tuong ty kha nang sir dung
protein BDN & ca 16c den va ca loc bong (Hien et
al., 2015); ca that 1at com (Tran Thj Thanh Hién va
Nguyén Huong Thuy, 2008). Ti 1¢ ndy cao hon mot
loai ca khac nhu nghién ciru cta Tantikitti et al.
(2005) vé anh huong cua thay thé protein BC bang
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protein BDN trong thirc an cta ca chém Lates
calcarifer cho thiy ting trudng cua ca giam khi mirc
thay thé vuot qua 10%; ca hong dom Lutjanus
guttatus c6 thé thay thé 20% (Silva et al., 2012) va
két qua twong ty véi c4 cam Seriola quinqueradiata
(Shimeno et al., 1993). Theo Nguyén Huy Lam va
ctv. (2012), c6 thé st dung thirc an co chira 15%
protein BDN thay thé protein bot ca trong thirc dn
c6 mirc protein 35% cho ca lang nha.

Céc loai an tap va an thuc vat c6 kha nang su
dung protein BDN tot nhur cé tra ¢ thé sir dung 60%
protein BDN trong thirc in (Lé Qudc Phong, 2010);
75% dbi v6i ca 1o phi lai Oreochromis niloticus x O.
aureus (Lin and Luo, 2011). Mot s6 loai ca nudce
ngot ¢o thé sir dung protein BDN nhu ngudn cung
cap protein chu yéu va cho tang truong khong sai
khac so voi bot ca, néu bd sung cac acid amin bi
thiéu hut trong BDN. D6i vai cé tré phi va ¢ tra, co
thé str sung nguon protein BDN trong thirc an lan
luot 1a 50% va 60% ma khong anh huong dén ting
truong cia ca. Tuy nhién, néu bd sung methionine
va lysine, kha ning st dung protein BDN tuong ung
la 75% va 60% (Fagbenro and Davies, 2001; Lé
Quoc Phong, 2010;). Ham lugng tro giam dang ké
va didu nay c6 thé lién quan dén axit phytic trong
BDN, c6 kha ning lam giam su san c6 cia mot s6
khoang chit nhu canxi, magié, kém, sdt va phét pho,
so voi (NRC, 1993; Lanari et al., 1998; Storebakken
et al., 1998). Nghién ctu cua (Hien et al., 2015)
cling da chi ra ti 1¢ bot dau nanh co thé tang 1én 40%
ma khong anh hudng dén ting trudng cua ca loc va
cé 16c bong khi bd sung enzyme phytase vao thirc
an.

3.2 Hiéu qua st dung thirc in

Thirc an thay thé BDN da anh huong dén lugng
thirc &n an vao (FI), chi s FI c6 khuynh hudng giam
dan tuong Umg véi sy gia ting ti 1& protein BDN
trong thic an (Bang 4). FI cua luon dat cao nhit ¢
nghiém thirc 20% BDN (0,35 g/con/ngay) khac bict
khong c6 ¥ nghia thong ké d6i véi nghiém thirc d6i
chiing va NT 30% BDN (p>0,05).
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Bang 4: Luwong thirc in lon dn vao (FI), hé s6 thirc in (FCR) va hi¢u qua sir dung protein (PER) ciia

lwon
Nghiém thirc FI (g/con/ngay) FCR PER (%)
0% BBN 0,32+0,022 0,85+0,02°¢ 2,65+0,072
20% BDN 0,35+0,03* 0,90+0,06" 2,500,172
30% BDN 0,34+0,02° 0,96+0,03° 2,3440,07°%
40% BDN 0,30+0,02°¢ 0,98+0,09% 2,31+0,20%
50% BBN 0,29+0,02% 1,060,092 2,12+0,19¢
60% BDN 0,26+0,03¢ 0,97+0,05% 2,33+0,13%

Cac gia tri trong cung mot cot theo sau boi cdac chir cai khdac nhau thi khac biét co y nghia thong ké (p<0,05).

Theo Tran Thi Thanh Hién va Nguyén Anh Tuan
(2009), bot ca 1a ngudn cung cap protein tét nhat do
chtra ddy du cac acid amin can thiét cho dong vat
thiy san. Dic biét, trong thanh phan lipid cua bot ca
¢6 nhiéu acid béo cao phan tr khong no (HUFA).
Trong bdt ca c6 ham lugng vitamin A va D cao va
thich hop cho viéc bd sung vitamin A trong thirc an.
Pac biét, bot ca lam cho thirc an tré nén ¢6 mui hép
dan va tinh ngon miéng cta thirc dn. Vi vay, khi sir
dung BDN thay thé bot ca trong thirc an s& lam giam
tinh hip dan ciia vién thirc dn, giam kha ning bat
mdi, din dén ting trudng ciia ca giam.

Két qua nghién ctu trén cd dudi vang
(Vivyakarn et al., 1992) va c& bon Nhat (Kikuchi,
1999) cho thdy khi mirc thay thé BDN trong thirc dn
cang cao, thi FCR cang tang va PER cang gidm; céc
tac gia giai thich 1a do trong BDN con chura cac chét
khang dinh dudng nhu chat e ché enzym tiéu hoa
protein, enzyme phytase ti€éu hoa cabohydrate, cac
enzym xUc tac, ngoai ra ¢6 sy hién dién cua saponin,
phytase va mot s loai protein gay di g khéac (Liu,
1997). Thém vao do, trong cac loai nguyén li¢u cod
ngudn gdc thuc vat noi chung va dau nanh néi riéng
thi sy hién dién cia non-starch polysaccharides
(NSPs) lam giam tiéu hod & ca (Spinelli et al., 1983;
Olli and Krogdahl, 1995; Refstic et al., 1998;
Storebakken et al., 1998). Cu thé, Storebakken ez al.
(1998) chirng minh NSPs trong BDN lam cham su
di chuyén cua dich thirc an trong éng tiéu hod va lam
giam do tiéu hoa niang lwong cua thirc an, do phan
carbohydrate nay khong dugc tiéu hoa.

Két qua nghién ciru cho thdy khi mirc thay thé
BDN trong thirc in ting 1én dén 30% van khong anh
huéng dén lugng thic dn c4 an vao. Két qua nghién
clru trén ca chdm Lates calcarifer cho thay luong
thirc an ca an vao giam va khac biét c6 y nghia khi
muc thay thé vuot qua 10% (Tantikitti ez al., 2005).
Khuynh huéng nay ciing dwoc thé hién trén c4 hdng
dém Lutjanus guttatus (Silva et al., 2012), luong
thirc an ca an vao giam va khac biét c6 ¥ nghia khi
ham luong protein BDN vuot 20%. Theo Lé Thanh
Hung (2008), ting ti 1¢ sir dung BDN dé thay thé bot
ca trong thuc an cho ca basa Pangasius bocourti s¢
dan dén giam lugng thirc dn ca dn vao. Trong khi d6,
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FCR cua ca that 14t com, cé loc va cé 16¢c bong tang
khi mtrc thay thé protein bot ca bang protein BDN
trong thirc an tang 1én 40% (Nguyén Thi Linh Pan
va ctv., 2013; Hien et al., 2015). Tt nhitng $6 lieu
trén, c6 thé cho rang nguyén nhan giam ting trong
khi tang ti 1€ sit dung BDN 1a do ca giam &an va do
giam dg ngon miéng cua thuc an.

Hiéu qua st dung protein (PER) cao ¢ nghiém
thirc thay thé 0-30% protein BDN (Bang 4) khac biét
¢6 y nghia so v&i nghiém thirc con lai (P<0,05). Két
qua nay dugc ghi nhan tuong tu ca loc va ca loc
bong (Hien ef al., 2015).Trong khi d6, véi ca tra khi
thay thé protein bot ca bang protein BDN dén 60%
thi cac chi titu FCR, PER khac bi¢t khong c6 y
nghia so v&i nghiém thic ddi ching (Lé Qudc
Phong, 2010). Ca 16 phi lai Oreochromis niloticus x
Oreochromis aureus ¢ thé thay thé 75% protein bot
ca bang protein BDN ma khong anh huéng dén sinh
truong, FCR va PER (Lin and Luo, 2011).

3.3 Chi s6 khdi lwong gan trén khoi hrgng
co thé (HSI)

Két qua cho thay chi sb HSI cua luon cao & cic
nghiém thtc thay thé tir 0-30% protein BDN, khac
biét c6 y nghia so voi nghiém thirc c6 ham lugng
BDN cao hon (P<0,05) (Bang 5).

Bing 5: Chi s6 khéi lwgng gan trén khoi lwrgng co
thé (HSI) cia lwon

Nghiém thirc HSI (%)
0% BBN 3,69+0,561?2
20% BBN 3,89+0,73°
30% BDN 2,92+0,46°
40% BBN 1,66+0,38°
50% BDN 1,94+0,27%
60% BDN 1,96+0,20%

Cac gid tri trong cung mot cgt theo sau boi cac chir cdi
khac nhau thi khac biét co y nghia thong ké (P<0,05).

Chi s6 HSI 1a ty 1& phan trim khdi lugng gan trén
khdi lugng co thé. Chi s6 cang cao cho thay sy hoat
ddng clia gan cang manh. Chi s6 nay phu thudc vao
loi ciing nhu 1a strc khoe ciia dong vat. Dbi véi ca
trap mom nhon Diplodus puntazzo, chi sé HSI giam
va khéc biét c6 ¥ nghia khi ti 18 thay thé vuot mirc
40%. Khuynh huéng két qua nay gidng véi nghién
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ctiru trén ca noc Takifugu rubripes cia Lim et al.
(2011), khi tang ti ¢ protein BDN trong thirc an thi
chi s6 HSI giam va khac biét khong co ¥ nghia
(P>0,05) 6 nghiém thirc thay tir 0-15% protein
BDN. Tuy nhién, trong mdt s6 nghién ctru cho thiy
chi s6 HSI khong chiu anh huéng khi sir dung
protein BDN thay thé protein BC trong thirc an.
Nghién ctru trén cé tra ciia Lé Qudc Phong (2010)
vai ti 1¢ thay thé 1a 100% BDN khong anh hudng
tdi chi so HSI. Theo ket quéa nghién ctru cua Tran
Thi Bé (2010), chi s6 HSI cua ca 16c den Channa
striata gidm c6 y nghia khi tang ti 1¢ protein BDN
1én mirc 50%. O cé that 1at com, chi sb HSI (0,75%)
cao nhat & nghiém thirc 0% BN khac biét khong
¢6 y nghia so voi nghiém thic thay thé tir 15-30%
va khac biét c6 y nghia so vdi cac nghiém thirc BDN
cao hon (Nguyén Thi Linh Pan va ctv., 2013).
3.4 Thanh phin sinh héa cia co thé lwon

Két qua nghién ciru cho thiy, khi thay thé protein
BC béng protein BDN ¢6 anh huéng dén thanh phan
sinh hoa cua lwon thi nghiém. Cac nghiém thic co
ham lugng protein dao dong 17,2-18,4%. Ham
luong protein tang cao khi gia tang ti 1€ protein BDN
trong thirc an, cao nhit & nghiém thirc thay thé 20%
BDN (18,4%) (Bang 7). Két qua thi nghiém nay phu
hop v&i nghién ctru trén cé tra ciia Lé Qudc Phong
(2010), trén ca ca hoi van Oncorhynchus mykiss
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(Cheng et al, 2003) va ca trap mOm nhon
(Hernandez et al., 2007).

Ham luong lipid cao nhit & nghiém thirc thay thé
20-30% protein BDN (4,25%), khac biét khong co y
nghia so voi nghiém thirc d6i chimg (P>0,05) va
khac biét ¢ y nghia so voi nghiém thuc thay thé tir
40-60% (P<0,05). Theo Tran Thi Thanh Hién va
Nguyén Anh Tuan (2009), lipid 1a ngudn cung cép
ning lugng tét nhat cho dong vat thuy san, lipid c6
kha ning chia s& ning lugng véi protein trén nhiéu
loai ca. Ham lugng lipid tich lity trong co thé ca
thap, mic du do tiéu hoa lipid twong ddi cao 1a do
lipid dugc ti€u hoa va sir dyng lam nang lugng, han
ché str dung protein nén ting truéng cia ca t6t hon.
Ham luong lipid giam theo muc thay thé protein bot
c4 bang protein BDN trong thirc an ciing dugc ghi
nhén trén nhiéu loai c4 khac nhau nhu cd chém
(Tantikitti et al., 2005); canoc (Lim et al., 2011); ca
tré phi Clarias gariepinus (Fagbenro and Davies,
2001). Mic du muc lipid va nang lugng tong trong
cac cong thirc thuc an twong duong nhau, tuy nhién
d6 tiéu hoa chit béo & ca giam khi mirc thay thé
BDN trong thirc dn cao hon (Olli and Krogdahl,
1995). Bay c6 thé 1a mot trong nhimg 1y do lam giam
ham luong chéit béo co thé luon khi mirc thay thé
BDN trong thitc an cao hon 40%.

Bang 6: Thanh ph?m héa hoc ciia lwon (theo khoi lwgng twoi)

Nghi¢m thirc Am dé (%) Protein (%) Lipid (%) Tro (%)
0% BDN 75,0+0,85° 17,20,80° 427+0,18° 2,52+0,09°
20% BDN 74,3+0,37 18,440,512 4,08+0,27% 2,36+0,07°
30% BDN 74,8+1,23 17,30,75 4,25+0,32° 2,38+0,17°
40% BDN 73,9044 18,240,58% 3,50£0,38 2,45+0,10°
50% BDN 74,1+0,42° 18,1+£0,59% 3,81+0,22% 2.46+0,18
60% BDN 74,3+0,48° 17,9+0,58% 3,25+0,21¢ 2.35+0,14°

Cdc gid tri trong cung mgt cot theo sau boi cdc chit cdi khdac nhau thi khac biét co y nghia thong ké (P<0,05)

Ham luong tro dat cao nhit ¢ nghiém thirc 0%
BDN (2,52%) va giam dan theo muc thay thé, tuy
nhién gitta cac nghiém thirc khac bi¢t khong c6 y
nghia théng ké (P>0,05). Khi tang ti 1¢ protein BDN
1én 60% trong thirc an thi khong anh huong dén ham
luong tro trong co thit lwon. Két qua nay tuong tu
nhu cé rd phi lai (Lin and Luo, 2011), ca that 1at com
(Nguyén Thi Linh Pan va ctv., 2013), ca loc den
(Hien et al., 2015).

4 KET LUAN

Trong thitc an cua luon, co thé su dung 30%
protein BDN thay thé protein BC ma khéng anh
huong dén ti 1¢ séng, ting truéng va hidu qua st
dung thitc an cta luon. Khi tang ti 1¢ protein BDN
trong thure an thi ty 1¢ HSI, ham luong lipid trong co
thit cua lvon giam.
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LOI CAM TA

Day 1a két qua thyuc hién dé tai nghién ctru cap
bd, méd sb d& tai B2017-TCT-23DT. Nhom tac gia
xin chan thanh cam on su hd trg ctia Bo Gido duc va
Dao tao. Pdng thoi, cam on cac em sinh vién 16p
Nuoi trdng thity san khéa 40 da hd tro chiam soc thi
nghiém.
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