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TOM TAT
Muc tiéu ciia nghién cieu nay la nham danh gic anh hiong ciia viéc sie dung nhong ruéi linh den (Hermetia
illucens) (RLP) twoi nhir chdt bé sung trong thire dn 1én tang trucng, ty 1é song va hiéu qud sir dung thike dn
(FCR) ciia ca chém (Lates calcarifer). Ca chém giong (khoi lwong trung binh 20,2 + 0,3 g/con) dwoc tha nudi
trong bé composite 1,5 m® véi mdt dé 30 con/bé va nudi trong 90 ngay. Thire an vién thwong mai véi ham leong
protein 44% dioc ding trong thi nghiém. Cdc nghiém thice thi nghiém gom cdc khdu phan thirc dn ¢6 bé sung
mét lwong nhé RLP twoi: NTI: khéng bo sung RLD; NT2: b6 sung 0,5% RLD; NT3: bo sung 1% RLD va NT4:
bé sung 2% RLP. D¢ tiéu héa protein trong thirc dan dwoc danh gid bang phwong phdp gidn tiép ding oxyt
crém nhw chat danh dau tro. Két qua sau 90 ngay nudi cho thdy ty 1é song cia cd chém dat cao nhat & NT2
(93,3 + 3,3%) va thdap nhdt 6 NT3 (81,1 + 11,7%). Nghiém thirc NT3 ghi nhén khoi lwgng cd cudi thi nghiém
va toc dj tang truong chuyén biét dat cao nhat, trong khi FCR thap nhat. D tiéu héa protein trung binh dao
déng trong khodng tir 85,8 dén 88,2%. Sw khdc biét vé dg tiéu héa protein giita cdc nghiém thirc khéng cé y
nghia thong ké (P>0,05).
Tir khéa: bo sung thirc dn, ci chém Lates calcarifer, dj tiéu hoa protein, nhéng ruoi linh den Hermetia
illucens.

ABSTRACT

The objectives of this study were to evaluate the effects of the use of black soldier fly (Hermetia illucens)
larvae (BSFL) as feed additive on growth performance, survival rate, and feed utilization efficiency of Asian
seabass (Lates calcarifer). Seabass juveniles (average weight of 20.2 + 0.3 g/fish) were stocked into 1.5
m? composite tanks at a density of 30 individuals per tank and reared over a 90-day period. The commercial
feed formulated to contain 44% crude protein was used. Experimental treatments included the addition of low
levels of BSFL homogenate to the diets of seabass: without BSFL (T1), 0.5% BSFL (T2), 1% BSFL (T3), and
2% BSFL (T4). Feed)s protein digestibility was evaluated using the indirect method with chromic oxide as an
inert marker. At the end of 90 days of the fish feeding trial, the survival rate of T2 (93.3 + 3.3%) was highest,
while T3 (81.1 = 11.7%) was lowest. The highest final weight and specific growth rate, and the lowest feed
conversion ratio were recorded in treatment T3. The result showed that the average protein digestibility ranged
Jfrom 85.8 to 88.2%. The differences in protein digestibility between treatments were not statistically significant
(P>0.05).

Keywords: feed additive, Asian seabass Lates calcarifer, protein digestibility, black soldier fly larvae
Hermetia illucens.

I. MO PAU nang vi c6 gia tri kinh té cao, d& nuoi, it bi bénh
O Viét Nam, cd chém (Lates calcarifer (tile séng dat 70 - 80%), nhanh 16n, chét luwong
Bloch, 1790) la doi tuong nudi c6 nhicu tiem thit thom ngon (giau protein va acid béo thudc
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ho omega 3) [7, 20]. Do d6, nghé nudi ca chém
ngdy cang phat trién nhim dép tng nhu cau
thi truong, gia ting hiéu qua kinh t& cho ngudi
nudi va gép phan da dang dbi tuong nudi cua
nganh thiy san.

Trong nudi thiy san noi chung va nudi ca
ch&m noi riéng, ngoai viée klem soat chat ché
su blen dong cua cdc yéu t6 moi trudng, viéc
cung cap ngudn thirc dn c6 kha ning héap thu
dinh dudng cao c6 anh huong rat 16n dén toc
d6 sinh truong va hé sé chuyén doi thic an
(FCR) ciia c4, tir d6 anh huong dén gia thanh
nudi ca. Ca chém dugc nudi bang cach sir dung
thirc an ca tap (FCR 4 - 8) hodc thirc an cong
nghiép dang vién n6i (FCR 1,4 — 1,7) 1am cho
gia thanh nuoi cd cao, giam loi nhuén cua
nguoi nudi ca [9, 20]. Hon nira, khi nghé nu6i
ca ch&m tré nén phd bién, san lugng ca cung
cip cho thi trudng nhiéu, gia ca chdm trén thi
truong va loi nhudn cua ngudi nudi chic chin
s& giam. VAn dé dat ra 1a can ting hiéu qua
sir dyng thirc an cua ca chém (qua viéc giam
FCR), tir d6 c6 thé ha gia thanh san xuét, ting
hiéu qua kinh té cho ngudi nudi.

Cén trang duge xem 1a ngudn thire an tiém
nang c6 thé cung cap ham luong cao cac chat
dinh dudng va 1a mot loai thirc an bén viing
cho nganh chin nudi va nudi trong thay san.
Ham luong protein va cac acid amin thiét yéu
(methionine, leucine) trong nhong ctiia mdt )
loai con trang twong duong véi ngudn protein
bot ca. Cac nghién ciru cho thay bot con tring
c6 thé thay thé 25 — 100% bot dau nanh hoic
b6t ca trong khau phén thirc 4n cia cac loai vat
nu01 [4, 18, 24]. Ngoai ra, cOn trung cling 1a mot
ngudn chira cac nhém chit ¢ hoat tinh sinh hoc
¢o gia tri cao co kha nang tang cuong dap tng
mién dich, khang virus va khang khuan ¢ nguoi,
gia stc, gia cam va thiy san nu6i nhu cac peptid
(attacin, cecropin, defensin, diptericin,...), axit
lauric, polysaccharide,. ... Bén canh d6, chitin va
céc dan xuat cua chitin ¢6 trong v6 con tring co
kha nang kich thich mién dich [14, 16, 22]. Ido
va cong sy (2015) [14] da nghién ciru bd sung
nhong rudi nha (Musca domestica, NRN) tuoi
vao khau phan in cua cé trap do (Pagrus major)
v6i cac nghiém thire khong bd sung NRN, bd

sung 0,05%, 0,5%, va 5% NRN. Két qua cho
thdy sau 24 ngay nudi, toc do ting truong vé
khdi lugng (KL) ctia ca trap do ¢ nghiém thirc
b6 sung 5% NRN cao hon ¢6 ¥ nghia thong ké
so v6i khong bo sung. Pic biét, hé sé FCR ¢
cac nghiém thirc c6 bd sung NRN thap hon gan
hai 1an so voi 16 khong b sung [14]. Tai Viét
Nam, nhong rudi linh den (Hermetia illucen)
(RLD) da dugc nghién clru va ap dung trong xur
Iy chat thai sinh hoat, san xuét ndng nghiép cho
két qua budc dau kha quan va tao ra san luong
nhong RLD kha 16n c6 thé cung cap cho ngudi
nuoi cd chém. Tuong tu nhu NRN, nhong RLD
c6 chira cac chit c6 hoat tinh sinh hoc nhu:
cac peptid khang khuan, chat kich thich ting
truéng, ting dap ing mién dich,...[18]. Do do,
muc tiéu ctia nghién ctru nay 1a nham danh gia
anh hudng cua viéc st dung nhong RLD tuoi
nhu mot chat bo sung trong thirc n 1én ting
truong, ty 1& sdng va hiéu qua str dung thic an
ctua ca chém.
II. PHUONG PHAP NGHIEN CUU

2.1. Pbi twong va vat liéu nghién ciru

Nghién ctru nay duoc tién hanh tai Trai
Gidng Thity San Tan Thanh, Trung Tam Giéng
No6ng Nghiép tinh Tién Glang Ca chém giong
dugc nhap vé tir trai san xuat giéng & huyén
Long Thanh, tinh Pong Nai. Ca dugc nudi
trong bé composite 5 m? dé thich nghi voi diéu
kién thi nghiém trong mét tuan va duoc cho
an thirc an vién cong nghi€p chuyén dung cho
ca chém (Cong ty UP) co ham lugng protein
44% hai lan/ngay (6 gio va 18 gio), voi lugng
an thoa man nhu cau. Khi ca dat khéi lugng
khoang 20 g/con, tién hanh b tri thi nghiém.
Nhong RLD twoi ¢ ngudn gbc tir khu thi
nghiém thudc Phong Poc chat hoc Méi trudng,
Vién Nghién ciru Cong nghé sinh hoc va Moi
truong, Truong Pai Hoc Nong Lam TP. HCM.
Nhong RLD tuoi 3 tuan tudi voi kich ¢ 1,7 -2
cm dugc su dung trong thi nghiém.

2.2. Chuén bi thirc in va b tri thi nghiém

Thi nghiém gém bdn nghiém thirc:

Nghiém thtrc 1 (NT1): chi dung thirc an vién
cong nghiép cia c4 chém, hoan toan khong bod
sung nhong RLD (ddi chimg).

Nghiém thtc 2 (NT2): dung thuc an vién
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cong nghiép cia ca chdm c6 bd sung 0,5%
nhong RLD.

Nghiém thttc 3 (NT3): dung thirc an vién
cong nghiép cua ca chém c6 bo sung 1% nhong
RLD.

Nghiém thiic 4 (NT4): dung thuc an vién
cong nghiép cua ca chdm c6 bd sung 2% nhong
RLD.

Thuc an st dung trong thi nghi¢m Ia thure an
vién cong nghiép (Cong ty UP) c6 ham luong
protein 44% chuyén dung cho ca chém. Thuc
an s6 2 (kich thude 2-2,5 mm) duogc str dung tur
khi bit dau thi nghiém cho dén khi c4 dat khdi
lwong 60 g. Sau d6 chuyén sang sir dung thuc
an s6 3 (kich thudc 3-4 mm) dén khi két thuc
thi nghiém (ca dat kich ¢& 100 g).

Nhong RLD tuoi bo sung vao thirc an thi
nghiém dugc chuan bi theo phuong phap cta Ido
va cong su [14] cho NRN. Sau khi thu hoach,
nhong RLD duogc rtra sach, ludc trong nudc
s6i 30 phut va trit dong -20°C dén khi sir dung.
MGdi lan str dung, nhong RLD (véi cac ti 18 bd
sung 0,5%, 1% va 2%) dugc ra dong va cho vao
méy xay sinh t6 xay nhuyén véi 100 mL nudc
thanh dang dung dich l6ng va tron déu véi 1 kg
thire an vién. Sau do, thie an duogc dé kho trong
khong khi khoang 15 phat, bao boc thirc dn bang
dung dich chat két dinh (hiéu Binder, Cong ty
TNHH Coéng ngh¢ Sinh hoc Dugc Nanogen) voi
liéu lugng 20 mL/kg thirc an, tron déu that k§ va
dé kho trong khong khi khoang 20 phut. Tét ca
cac mau thuc an (ké ca déi chimg) déu dugc bao
boc bang chit két dinh. Thirc dn duoc bao quan
lanh trong suét thoi gian thi nghiém. Ham luong
(%) cua protein, béo, x0, tro va vat chat kho cua
nhong RLD bo sung trong thirc n thi nghiém
lan luot 14 39,7 £ 1,2, 26,6 £ 0,7, 8,7 £ 0,5, 13,5
+0,8va2l,0£1,1.

Thi nghiém dwoc bd tri theo kiéu hoan
toan ngiu nhién gdm bén nghiém thic véi
mdi nghiém thtrc duoc 1ap lai ba lan. C4 chém
gidng (khdi lwong trung binh 20,2 + 0,3 g/con)
dugc tha nudi trong bé composite 1,5 m® véi
mat d6 30 con/bé. Cac bé thi nghiém duoc bd
tri trong nha c6 mai che, mdi bé duoc bd tri bdn
voi khi va duoc suc khi lién tuc 24/24 gio. Ché
d6 chiéu sang theo tw nhién. Mdi ngay siphon
va thay 10-20% luong nuéc trong bé. Ca dugc
cho an thoa mén, ngay hai lan (6 gid va 18
gio). Pé udc tinh lugng thirc an tiéu thy, thirc
in thira trong sang cho dn s& dugc thu, sdy kho
va can khéi luong.

Thi nghiém dugc tién hanh trong 90 ngay.
C4 duoc kiém tra khdi luong dinh ky 45 ngay/
lan. Khi két thuc thi nghiém, tién hanh thu,
dém s6 ca va can tong khoi lugng cé trong timg
bé ca dé danh gi4 ti 16 séng, ting trong va hiéu
qua st dung thire an. T4t ca c4 & thi nghiém nay
duoc giit lai dé tién hanh thi nghiém thu phan
danh gia do tiéu hoa protein.

Trong thoi gian thi nghiém, cac thong sb
chat lugng nude nhu nhiét do, pH va 6xy hoa
tan (DO) dugc kiém tra hang ngay, trong khi
do man, do kiém, téng nito ammonia (TAN)
va nitrit duge do hang tuan va ludn duoc duy
tri trong ngudng thich hgp cho su ting truong
va phat trién ctia c4 chém: nhiét do 25 — 30°C,
pH 7,0 - 8,0, DO > 5 mg/L, 6 man 15 — 20%o,
TAN va nitrit va < 0,10 mg/L.

2.3. Thi nghiém thu phin danh gia do
tiéu héa protein

Thure an st dung trong thi nghiém la thirc an
vién cho c4 chém (Cong ty UP) c6 ham lugng
protein 14 44% va bd sung nhong RLD tuoi
thanh cac nghiém thirc (NT) thirc an thi nghiém
nhu trong Bang 1.

Bing 1. Cac miu thirc dn thi nghiém danh gia d6 tiéu héa protein

NTI NT2 NT3 NT4
(khong bo sung) (0,5% nhong RLD) (1% nhéng RLD) (2% nhong RLD)
Thire an UP (%) 97 96,5 96 95
Nhong RLD tuoi (%) 0 0,5 1 2
Cr,0, (%) 1 1 1 1
CMC (%) 2 2 2 2
Tong cong (%) 100 100 100 100
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Tat ca cac thie an thi nghiém duogc chuén
bi tai Trai thuc nghi€ém Thuy San, Khoa Thuy
san, Truong Pai hoc Néng Lam Thanh phd
H6 Chi Minh véi cac bude nhu sau: thic an
vién duogc nghién thanh dang bot min va ray
qua ludi min. Tiép dén, cho tir tir bot 6xyt
crom (da nghlen min) vao trong thirc an da qua
rdy va tron déu bang tay. Tiép tuc cho tir tir
chét két dinh (CMC) vao va tron déu. Déi voi
céc nghiém thirc bo sung nhong RLD, nhong
RLD (da duoc ludc trong nudc soéi 30 phut,
trlt dong -20°C trude khi st dung) dugc xay
nhuyén bang may xay sinh t6 va tron déu vao

Bang 2. Thanh phin dinh dudng va Cr,

khéi nguyén liéu bang tay. Cudi cung cho tir tir
nude sbéi vao hdn hop, tron déu va nhdi khdi
nguyén liéu thanh dang bot nhio. Sau d6, hon
hop thurc an dugce cho vao may ép soi c6 duong
kinh 16 khuon 5-7 mm va duogc se"iy & nhiét do
45°C trong 16-24 gio. Thirc in sau khi say kho
duoc cit khic thanh tung doan 5-7 mm dé vira
kich c& miéng cuia ca thi nghiém va bao quan
lanh & Trai gidng thuy san Tan Thanh dé cho
c4 an trong sudt thoi gian thi nghiém. Thirc dn
st dung trong qua trinh thi nghiém dugc phan
tich thanh phan dinh dudng va ham lugng 6xyt
crom (Bang 2).

O, (%) (trung binh + d9 1¢ch chuén)

trong cac mau thirc in thi nghiém (n = 3) (tinh theo vt chit kho)
Nghiém thuc D) 4m Tro Xo thd Béo Protein Cr,0,
Thic an” (khong tron Cr,0,)  6,60+£0,09 14,1 +0,1 1,56+0,14 7,68 +0,02 44,4+0,7 0,0
NT1 (khéng bd sung nhong) 8,37+0,07 14,7+0,0 1,95+0,17 824+0,12 43,7+1,5 1,03+0,00

NT2 (0,5% nhong RLD) 799+0,10 14,7+0,0 1,91+0,12 840+0,04 43,5+0,9 0,99 0,00
NT3 (1% nhong RLD) 7594004 148+0,1 1,67+0,10 8,51+0,03 43,7+0,4 1,00+0,00
NT4 (2% nhong RLD) 8,28+0,13 145+05 1,84+021 845+0,01 44,6+12 0,97+ 0,00

* thirc an cda chém cua Cong ty UP.

Thi nghi€ém thu phan dugc thuc hi€n theo
qui trinh di duogc cong b [11, 19]. Ca sau khi
két thuc thi nghiém thirc dn duoc gifr lai va tap
cho an thire an thi nghiém co bd sung Cr,0,
lam chat danh diu trong 1 tuan. Dé tién hanh
thu phan, ca chém dugc cho an cac thic an thi
nghiém mot lan/ngdy & muc gan théa méin vao
e 18 — 19 gio. Phan ca dugc thu vao sang hom
sau (8 — 9 gid) tir mdi c4 trong bé dung phuong
phap vudt phan. Ca dugc gdy mé bang AQUI-
S™ (Bayer) véi nong d¢ 0,02 ml/L. Ngay khi
c4 mat thang bang, lay ca ra khoi nudc va ding
tay 4n nhe doan rudt cudi dé thu phan. Bé c4
d3 thu phan hom nay s& khong duoc ldy & ngay
tiép theo. Mdi ngay s¢ thu phan trong bdn bé
(trong (g mot bé/nghiém thirc). Mdi bé dugc
tién hanh thu phan 3 — 4 lan trong vong hai
tuan dé du luong mau ding cho phén tich. Mau
phan thu tr cac ngay khac nhau trong cung mat
bé duoc tron lai va trit dong ¢ -20°C. Sau khi
thu xong, phan duogc gitt lanh ¢ nhiét do -20°C,
sau d6 say kho & 60°C trong 48 gio, r0i dem
phan tich ham lugng protein va Cr,O,.

2.4. Phwong phap phén tich

Mau thtrc dn va phan ca duoc luu giit trong
tu dong dén khi tién hanh phan tich d¢ am, tro,
béo va protein theo cac phwong phap chudn cia
AOAC[3]. B6 4m duoc xac dinh bang cach sdy
mau ¢ 105°C trong 24 gio. Ham lugng tro, béo
va protein dugc xac dinh twong tng bang cach
nung & 550°C/6 gio, chiét bang Soxhlet véi
dung moéi ether va phuong phap Kjeldahl. Oxyt
crom (Cr,0,) trong thic dn va phan ca duogc
xac dinh theo phuong phap cua Divakaran va
ctv[8].

2.5. Cac chi tiéu theo doi

2.5.1. Tang trudng, ty 1é song va hiéu qua
s dung thure an

Téc do tang truong tuyét doi vé khdi lwong
(WG, g/con):

Wi —Wo
WG(g/con) = —
trong do: W : trong lugng trung binh ca ban
dau (g/con),

W tr.on'g luong trqng binh ca cudi (g/con),
t: thoi gian thi nghi€ém (90 ngay).
Toc d6 tang truong chuyén biét vé khoi
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luong (SGR, %/ngay):
. InW, — InW,
SGR(%/ngay) = — x 100
Ti 1é song (SR, %):
FF
SR(%) = —=x100
(%) =17
trong do: IF: s6 lugng ca ban dau (con),
FF: s0 luong ca cuoi thi nghiém (con).
H¢ so chuyén doi thirc an (feed conversion

ratio, FCR): F
FCR=———"——x100
Mf — M; + My
trong do:  F: tong khdi luong thirc n

cung cap (g) tinh theo vat chit kho,
M;: tong khéi lugng ca ban dau (g),
M tong khéi luong ca cudi thi nghiém (g),
tong khéi luong ca chét (g).

2 5 2. Do tieu hoa protein (Apparent
digestibility coefficient (ADC)):

Str dung phuong phap do gian tiép do tiéu
hoa protein thong qua viée sir dung chat danh
dau Cr,O, tron vao thic an. Chat danh diu
(marker) khong thé tleu hoéa va hap thu qua
mang rudt, nén ty 1& nong do chat danh dau
trong phén va thirc an chinh la d¢ tiéu hoa thirc
. ADC(%) = 100 x |1 — (£ x 2er

0 =100 x[1 - (5 5)

trong d6: F: ham luong protein c6 trong
phén (%),

D: ham luong chét protein ¢ trong thirc an
(%),

D.,: ham lugng Cr,O, c6 trong thirc &n (%),

F. ham luong Cr, O co trong phan.

2. 6 Phuong phép xtr ly s0 ligu

Cac phan tich thong ké thuc hién theo hudng
dan ciia Bhujel [5]. Ty 18 séng (%) duoc chuyén
hoa bang arcsin trudc khi tién hanh phan tich
thong ké, nhung s6 lidu chua chuyén hoa duoc
thé hién trong bang. Phan tich phuong sai mot
yéu td (One way ANOVA) dugc sir dung dé so
sanh sy khac biét gilra cac nghiém thurc vé cac sd
liéu tang trudng, SR, FCR va do tiéu hda protein.
Kiém dinh Duncan duoc dung dé so sanh sy khac
biét gitra cac mirc clia yéu t6 thi nghiém. Mirc
xac suét P < 0,05 duoc chép nhan nhu tiéu chuan
danh gia su khac biét c6 y nghia thong ké. Tét ca
cac phan tich théng ké dugc thyc hién bang phan
mém IBM SPSS Statistics for Windows, Version
19.0 (Armonk, NY: IBM Corp).

III. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Anh hwéng cia viée b sung nhong
rudi linh den 1én hiéu qua ting trwéng, sir
dung thirc dn va ty 1¢ séng

Hiéu qua tang truong, st dung thiic an va
SR cua ca trong thoi gian thi nghiém duogc trinh
bay ¢ Bang 4. Két qua phén tich thong ké cho
thay viéc tang ty 1¢ bd sung nhong RLD twoi vao
khau phan thtrc 4n ciia ca chdm co anh huong
dén KL cubi, toe do tang truong tuyét ddi (WG)
va chuyén biét (SGR) va hé sé chuyén doi thirc
an (FCR) cua ca chém (P < 0,05), nhung khong
anh hudng dén SR cuia cé thi nghiém (P >0 05)
Nhin chung, ting ty 1& bd sung gitp cai thién toc
do tang trudng va giam hé so FCR ¢ ca chém thi
nghiém. Téc d6 tang truong (KL cudi, WG va
SGR) va FCR dat tot nhat & NT3 (bo sung 1%
nhong RLD) va dat thap nhat @ NT1 (ddi ching,
khong bd sung) (Bang 3).

Bang 3. Hiéu qua ting truéng, sir dung thire dn va ty 1¢ sdng ciia ca ca chém thi nghiém

LA o Nghiém thuc

Chi tiéu theo doi NTI NT2 NT3 NT4

KL dau (g/con) 20,4 +£0,4° 20,1 +0,2° 20,2 +0,22 19,9+ 0,2*
KL ca ¢ ngay tht 45 (g/con) 56,5+ 2,0° 62,0+2.32 61,4 +7.8 57,5+5,9°
KL ca ¢ ngay thtr 90 (g/con) 80,5+ 5,28 81,7 +3,1° 114,5+9,1* 1059+ 11,6
WG (g/con) 60,0 £ 5,1° 61,6+3,32 94,3 £9,0° 86,0 + 11,4°
SGR (%/ngay) 1,52+ 0,078 1,56 £ 0,05¢ 1,92 £+ 0,09° 1,85+0,12°
FCR 1,68 £0,03>* 1,62+0,03*  1,59+0,03* 1,65+0,02®
SR (%) 83,3 £5,8° 93,3+3,3 81,1 +11,7* 91,1 +1,9°

trung binh + d¢ léch chudn (n=3). Cdc gid tri trung binh ciia cdc nghiém thirc trén ciing mot hang néu cing ky tw chi sir

sai khdc khéng cé ¥ nghia thong ké (P > 0,05).
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Két qua nay ciing tuong tu nhu bao cao cua
Ido va cong sy [14] khi nghién ciru b6 sung
NRN twoi vao khau phdn in cia c4 trap d6 voi
cac ty 1€ lan luot 1a 0%, 0,05%, 0,5% va 5%.
Céc tac gia nay nhan thay khi ting ty 16 bd sung
NRN di lam ting téc do tang truong va giam
hé s6 FCR cua ca trap d6 nudi, nhung khong
anh huong dén SR cua ca. Bic biét, FCR & cac
nghiém thirc ¢6 bo sung 0,5% va 5% NRN tuoi
(dao dong trong khoang 2,36 — 2,63) thap hon
gan hai 1an so v6i 16 nghiém thic khong bd
sung (4,78) [14]. Theo cac tic gia nay khi bd
sung nhong rudi vao thic an cé thi nghiém da
lam ting mui vi cua thirc 4n, kich thich c4 bat
moi nhiéu hon nén ca ting trong t6t hon [14].
Ngoai ra, thirc dn c6 chita nhong rudi s& lam
tang do tiéu hoa cac chat dinh duorng co trong
thirc an, nhét 13 protein c6 ngudn gdc tir thuc
vat (ba nanh, bdt gluten ng6). Hon nira, khéu
phin an chtra nhong rudi s& kich thich tuyén
tuy cua cé tiét ra cic enzyme nhu protease,
lypase lam ting kha nang hip thu dinh dudng
[14].

Két qua cua nghién ctru nay duoc so sanh
v6i cac nghién ctru khac. Ty 18 song cua ca
chém trong thur nghiém nay dat cao hon (81,1
—93,3%) va hé s6 FCR dat thap hon (1,59 —
1,68) so voi cua Hajirezaee va cong su [12] voi
SR (66%) va FCR (2,5). So véi két qua cia

Dinh Thé Nhan [1] va Nhan va cong su [20],
SR va FCR cua ca chém trong nghién ctru nay
tuong tu, nhung toc do ting truong thap hon.
Ca tha ban dau c6 KL tuong dwong nhau (20,8
— 22,1 g/con), nhung tdc d6 ting truong ciia ca
ch@m trong nghién ctru nay thap hon cia cac
tac gia trén c6 1€ 1la do mat do nudi cao hon
(30 con/bé 1,5 m® twong duong 20 con/m?) so
v6i 1-5 con/m?® ctia Dinh Thé Nhén [1] va 6-10
con/m? cua Nhan va cong su [20]. Theo cac tac
gia nay, KL c4 cudi thi nghiém s& giam khi mat
do nudi tang [1, 20]. Ngoai ra, cac nghién cuu
trude day ciing ghi nhéan viéc giam tang truong
cta ca chém khi taing ham lugng nhong RLD
b sung trong khau phan an [15, 25]. Theo cac
tac gid nay nguyén nhan la do ham lugng chitin
cao va su thiéu hut cac axit amin thiét yéu nhu
cystein va lysin c6 trong nhong RLD.

3.2. P tiéu héa protein khi bd sung
nhong rudi linh den

Két qua do tiéu hoa protein ciia cic miu
thirc an thi nghiém duoc thé hién trong Bang 4.
D¢ tiéu hoa protein trung binh dao dong trong
khoang gia tri tir 85,8 dén 88,2%. D¢ tiéu hoa
protein thip nhit & nghiém thirc NT1 (85,8 +
2,4%) va cao nhit & nghiém thic NT2 (88,2 +
1,8%). Tuy nhién, su khac biét vé do tiéu hoa
protein gitia cac nghiém thurc khong c6 y nghia
thdng ké (P > 0,05).

Béng 4. D¢ tiéu héa protein (%) ciia cac nghi€ém thire thirc an

NT1 NT3 NT4
(khong bd sung nhong) (0,5% nhong) (1% nhong) (2% nhong)
85,8 £ 2,41 88,2 +1,8° 86,1 2,6 87,7+2,3°
(82,3 — 87,4) (86,1 —89,7) (83,1 —89,3) (84,6 — 89,9)

*trung binh + d¢ léch chudan (n=3); ‘khodng bién thién. Cdc gid tri trung binh ciia cdc nghiém thirc trén cing mot hang
néu cung ky tw chi sy sai khdac khéng co y nghia thong ké (P>0,05).

Do tiéu hoéa 1a mot trong nhiing chi ti€u
chinh trong vi¢c danh gid sy thich hop cua
mdt loai thie an cho mot dbi tuong nuoi. Tuy
nhién, vi¢c danh gia d¢ tiéu hoa thirc an cho vat
nudi thay san rt bién dong va do tiéu hoa thirc
an ciling thay dbi theo phuong phép st dung.
Thu phan c6 lién d6i dén qua trinh tinh toan
d6 ti€u hoa va qua trinh thu phan c¢6 anh hudng
rat 16n dén viée xac dinh dd tiéu héa cta cac
khau phan. Blyth va cong su [6] da danh gi4
anh huong cua hai phuong phap thu phan (vudt

phan — stripping va tu lang - settlement) cling
nhu thoi gian thich nghi (s6 ngay cho an trudc
khi thu phan) 1én do tiéu hoa vat chat kho,
protein va nang lugng & ca chém L. calcarifer.
Két qua cho thiy phuong phap thu bang cach
vubt phan cho két qua do tiéu hoa 6n dinh hon
va gia tri do tiéu hoa tinh toan thuong bién
dong trong 3 ngay dau tién. Vi vay, cac tic gia
nay dé nghi dbi voi ca chém thoi gian thich
nghi d6i voi thirc an ti thiéu 12 bén ngay trude
khi thu phan va phwong phap thu phan bing
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cach vubt cho két qua co do tin cdy hon.

Do ti€u hoa protein cua cac thuc an cho ca
chém thuong rat cao, dic biét la cac khau phén
protein c6 ngudn goc thuc vat. Glencross [10]
bao céo d¢ ti€u hoa protein cta bdt thit va bot
gia cAm cho c4 chém dao dong trong khoang 54
—79%; trong khi d6 bao cao d¢ ti€u hoa protein
ctia cac khau phan c6 ngudn gbc thue vat c6 gia
tri tir 85% (bot ddu nanh) dén 102% (gluten laa
mi). DJ ti€u hoda protein ctuia cac nghiém thirc
thtrc an thu duoc trong nghién clru nay cling
tuong ty nhu két qua cua Glencross va cong
su [11] va Ngo va cong su [19]. Trong nghién
ctru danh gia bot ngii cde va cac ngudn tinh bot
khac trong thirc an ca chém, Glencross va cong
su [11] ghi nhan d¢ tiéu hoda protein cua cac
loai thirc an rat cao va dao dong trong khoang
89 — 92%, thap nhit 1a 89% (tiéu hic mach)
va cao nhat 1a 92% (bip). Tuong ty, Ngo va
cong su [19] bao cao gia tri do ti€u hoa protein
ctia céc loai thirc an tir bot dau cai (da duoc
chiét v6i dung mdi) cho ca chém co gia tri tir
82,0 dén 83,8%. Tir cac két qua nay cho thiy
phuong phap thu phan va tinh toan do tiéu hoa
protein trong cac mau thirc An thi nghiém ding
trong nghién ctru nay la hoan toan phu hop.

Mic du, bdt nhong/nhong cia RLD nodi
riéng va cac loai con trung khac noéi chung da
dugc ding thay thé bot ca (mot phan/toan bo)
va/hodc bo sung vao thirc an dung trong nudi
trdng thily san cach dy gan 30 nim, nhung cac
nghién ctru vé anh hudng ctia bot nhong/nhdng
lén do ti€u hoa protein cia cac loai thuy san
rat it. Do tiéu hoa protein cua cac nghiém thirc
thitc an thu duoc trong nghién cliru nay ciing
tuong ty nhu két qua cia Lopez [23]. Trong
mot nghién ciru vé& kha nang thay thé bot ca
bang bot nhong RLD 1én ting truong va do
tiéu hoa cia ca vuoc chau Au (Dicentrarchus
labrax), Lopez [23] nhan thidy do tiéu hoa
protein ciia bon khiu phan thirc in (BC —
khong c6 bot nhong va ba khiu phan thay
thé bot ca bang 6,5; 13 va 19,5% bot nhong
RLD) dao dong trong khoang 91-93%. Trong
nghién ctru thuc hién trén ca bon gidng Psetta
maxima, Kroeckel va cong su [17] ghi nhan do
tiéu hoa protein cta thirc in thay thé biang bot
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nhong RLD 1a 63,1%. Trong khi d6, khi nghién
ctru thay thé bot ca bang bot nhong RLD trén
ca da tron Pelteobagrus fulvidraco, Hu va
cong su [13] nhan théy d9 tiéu hoa protein dao
dong trong khoang 88,3-90,2% va d6 tiéu hoa
protein giam khi ting ty 18 thay thé bot c4 bang
nhong RLD.

Theo Makkar va cong su [18], thanh phén
hoa hoc ctia bot con tring rat bién dong va phu
thudc nhiéu vao k¥ thuat san xuét va thanh phan
dinh dudng ctia con trung, vi vay nd s€ co6 anh
hudng dén do tiéu hoa thire an cua ca. Gid tri
dinh dudng va thanh phan dinh dudng bot con
trung bi anh huong nhiéu boi loai con tring
dugc dung. Nhin chung, khi thay thé/bd sung
cang nhiéu bot con trung trong thirc an thiy
san s€ lam giam d¢ ti€u hoda cua thic an [2].
D6 tidu hoa protein thip c6 lién quan dén ham
luong chat béo cao trong nhong RLD. Traksele
va cong su [26] bao cao rang khi ham luong
béo tang thi d6 tiéu hoa protein ciia nhéng RLD
s€ giam. Theo cac tac gia nay nguyén nhan la
do cac san pham tao ra trong qua trinh sy 6xy
hoa chit béo s& dong két protein han ché sy
xam nhap cua cac enzyme protease vao trong
cac phuc hgp protein trong nhdng RLD.

Ngoai danh gia d¢ tiéu hoa protein cua bot
¢on trung, nhiéu nghién ctru cling danh gia do
tiéu hoa vat chit kho, béo va nang lugng cla
loai bot nay. Lopez [23] béo cao do tiéu hoa chat
béo va ning luong cua cac loai thirc an thay thé
bot ca bﬁng bot nhong RLD trén ca vugce chau
Au (D. labrax) 1an luot 12 89 — 92% va 88 —
90%. Trai lai, trong nghién ctru bot NRN trong
thirc an cua ca chép Cyprinus carpio, Ogunji va
cong sy [21] da bao céo gia tri do tiéu hoa rat
cao: béo 96,8%, protein 84,9% va nang luong
74,9%. Tuy nhién, trong cung nghién ctu do,
ho cling da xac dinh d¢ ti€u hoa trén ca r6 phi
va ghi nhan do tiéu hoa thap hon trén ca chép
voi cac gia tri 1a béo 86,1%, protein 57,7% va
nang luong 58,1%. Didu niy c6 thé dugc giai
thich 1a do su hién dién cua chitin. Kroeckel
va cong su [17] bao cao rang khi ty 1¢ thay thé
bang bot nhong RLD ting thi chit béo duoc
sir dung it va chi tiéu tich liy chét béo (lipid
retention) thap va nguyén nhan 1a do su hién
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dién cua chitin va né c6 anh huong ti€u cuc Ién
sy tiéu hoa chat béo. Lop vo ciia nhong RLD
¢6 chita mot lugng chitin x4p xi 87 g/kg khdi
luong kho va no c6 anh huong dén do tiéu hoa
va str dung cac chét dinh dudng khac. Enzyme
chitinase da dugc phat hién trong mau, huyét
twong va rudt cia ca, nhung nguoi ta van chua
chung minh duoc kha nang phan huy chitin &
sau loai ca bién va ca hoi van. Nhung c6 béo
céo cho thay ca bop Rachycentron canadum co
kha nang ti€u hoa chitin tir bot tom/cua do hoat
dd enzyme thuy phan chitin cao trong da day
cuaca[l7].

IV. KET LUAN VA KIEN NGHI

Két qua nghién ciru cho thay viéc ting ty 18
bd sung nhong RLD twoi vao khiu phan thirc dn
clia ¢4 chém gitp cai thién téc do ting truong
va giam hé s6 FCR cua c4, nhung khong anh
hudng dén ty 1€ séng cta c. Su khac biét vé do
tiéu hoa protein gitta cac nghiém thirc khong co
y nghia thong ké. Cac nghién ctru tiép theo can
duoc thuc hién dé danh gia anh hudng cua viéce
thay thé/bd sung nhong tuoi/bot nhong cua
RLD Ién tang trudng, hi€u qua su dung thirc
an, dap ung mién dich,... cua ca chém va cac
dbi twong thuy san nudi khac.
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