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ABSTRACT

This study was conducted to evaluate the replacement of fishmeal by
black soldier fly larvae (Hermetia illucens) (BSF) meal, frozen beefheart,
and commercial pellet on growth performance, survival rate, and feed
utilization of discus fish (Symphysodon sp.). Discus juveniles were graded
into small, medium and large size groups as block in a completely
randomized block design. Five trial diets included frozen beefheart (T1),
commercial feed for discus fish (T2) and three diets containing graded
levels of BSF as replacements for protein from fishmeal of 0% (T3), 25%
(T4), and 50% (T5). The results showed that TAN and nitrite levels
in the beetheart treatment were higher than those in the other ones.
Moreover, discus fish in treatment 1 had a higher growth rate and a lower
feed conversion ratio than those in the other treatments. On the other
hand, no statistically significant differences among the pellet treatments
were observed for growth rates of discus’s weight, length and height
and feed conversion ratio (P > 0.05). Moreover, the results showed that
discus fish in the two BSF treatments did not suffer from diseases and
had higher survival rates than those in the other treatments.
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Anh huéng ctia viéc bo sung nhong rudi linh den (Hermetia illucens) vao thitc an lén
tang trudng cua ca dia (Symphysodon sp.)
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TOM TAT

Nghién cttu nay dugc thyc hién nhim danh gid kha ning thay thé protein
bot ca bing bot nhong rudi linh den (Hermetia illucens) (RLD) cling
nhu thic dn tim bo tuoi va thdc an vién thuong mai lén tang trudng, ty
lé séng va hiéu qua st dung thitc &n ctia ca dia (Symphysodon sp.). Thi
nghiem duge bd tri theo kiéu khéi hoan toan ngiu nhién mot yéu té véi
¢8 ca nhu 1a khéi. Yéu t6 thi nghiém la loai thic dn gdom 5 nghiém thic
(NT): tim bo tuoi xay nhuyén (NT1), thitic &n thuong mai (NT2) va 3
NT thiic &n vién c6 ty 1é thay thé protein bot ca bing bot nhong RLD
khéc nhau: 0% (NT3), 256% (NT4) va 50% (NT5). Két qua cho thiy ham
lugng TAN va nitrite 6 NT1 cao hon cdc NT khéac. Ngoai ra, ca dia &
NT1 c6 téc do tdng trudng nhanh hon va hé s6 FCR thap hon va khac
biét c6 ¥ nghia vé mit théng ké so véi cdc NT con lai. Trai lai, khi so
sanh giita cdc NT thiic &n vién, téc do tang truéng vé trong lugng, chidu
dai va chiéu cao ctia ca va FCR khong c6 sy khéac bigt ¢6 § nghia théng
ke (P > 0,05). Ké qué thi nghiém ciing cho thdy, & hai NT bd sung
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1. Dat Van Dé

Ca dia (Symphysodon sp.) 13 mot trong nhitng
loai c4 canh dep. Vi vay, c4 dia la mot trong
nhitng loai c4 cadnh c6 giad tri thuong mai cao
(Chong & ctv., 2000). Tuy nhién, cic nghién citu
vé nhu cau dinh dudng va thiic &n cia c4 dia van
con tuong déi it. Theo Chong & ctv. (2000), ca
dia c6 nhu cau protein khé cao (45%). Ngudi nuoi
cé4 dia chli yéu dya vao ngudn thitc an tuci duge
ché bién nhu tim bo, so huyét, tom va ca rét va
céc loai thifc #n tuoi song (live feed) nhu trun chi,
Artemia va u tring mudi (Chong & ctv., 2000).
Céac ngudn thiic an nay dé 1ay lan mam bénh va
lam 0 nhiém moi truong nudc nuodi. Thitc dn vién
cho c4 dia thuong dugc thiét ké va déng géi chi
yéu thich hop cho ngudi choi ¢4 canh, khong phu
hop vé mit kinh té cho céc trang trai san xuat
ca canh 16n (Chong & ctv., 2003).

nhong RLD c4 it bi bénh va c6 ty 1é sdng cao hon cac NT con lai.

Ngudn protein tit bot ca ding dé san xuét thic
an thiy san dang ngay cang khan hiém va gia
thanh cao. Viéc tim kiém cac ngudn nguyén lieu
thay thé gidu protein lam thitc &n cho thiy san
dang dugc nhidu nhém nghién citu quan tam.
Trong béi cdnh nay, mot gidi phap kha thi c6 thé
dung dé thay thé cho bot ca trong thitc an thiy
sdn 1& st dung Au trung cla cac loai con triung
nhu sau gao Tenebrio molitor, rudi nha Musca do-
mestica va déc biet 1 rudi linh den, 1& nhiing loai
nguyén lieu sdn cd, gia ré va cb gia tri dinh dudng
cao (Huis & ctv., 2013). Rudi linh den (Herme-
tia illucens) (RLD) c¢6 sdn trong moi truong ty
nhién, khong lay truyén mam bénh nhu cac loai
rudi khac vi RLD truéng thanh khong c6 phu bo
miéng va khong #n, khong cédn pha gay hai cho
ngudi, vat nudi. Vi vay, RLD da dugc st dung
trong xt 1y phan thai chan nuoi gia siic, gia cAm
(Huis & ctv., 2013). Khi du tring RLD chuyén
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hoéa thanh tién nhong/nhong c6 ham lugng dinh
dudng cao: 40% protein va 30% lipid (tinh trén
trong lugng kho) (Sheppard & ctv.; 1994; Newton
& ctv., 2005), thich hgp dé lam thic an cho céc
loai ca nuodi nhu cid nheo My Ictalurus punctatus
(Bondari & Sheppard, 1981; 1987), c4 hdi van
Oncorhynchus mykiss (St-Hilaire & ctv., 2007;
Sealey & ctv., 2011), ca ro phi Oreochromis au-
reus (Bondari & Sheppard, 1981; Hem & ctv.,
2008). D6i v6i ca canh, cdc nghien citu thic &n
tit con tring dé thay thé bot ca ciing dang dan
md rong. Nghién cttu cia Ganguly & ctv. (2014)
khi thay thé bot ca bing bot con cao cao 8 miic
25% va 50% thi khong &nh hudng dén ting trudng
cua ca molly Poecilia sphenops.

Nghién citu ndy dugc thie hien nhim danh gia
adnh hudng clia viéc thay thé bot ca bing bot
nhong rudi linh den (Hermetia illucens) lén ting
trudng, ty 1& sébng va hiéu qud st dung thic &n
ctia ca dia (Symphysodon sp.). Ngoai ra, nghién
citu ciing nhim so sanh hiéu qua ciia cac loai thitc
an thay thé nay véi tim bo tuoi va thiic an vién
thuong mai.

2. Vat Liéu va Phuong Phap Nghién Cidu
2.1. Thai gian va dia diém

Nghién citu duge thyc hién ti thang 05/2018
dén thang 09/2018 tai trai thuc nghiem Thily
san, Khoa Thiy san, Truong Dai hoc Nong Lam
TP.HCM (DHNL). Céac chi tieu chét lugng nudc
dugc phan tich tai phong thi nghiém cta Vién
Nghién citu Cong Nghé Sinh Hoc va Mai trudng
(RIBE) va Khoa Thuy sdn, DHNL. Nhong RLD
dugc nudi tu ba nanh va ba dua theo qui trinh
cia RIBE tai khu thyc nghiém nudi RLD, RIBE.
Nhong st dung trong nghién ctu duge thu hoach
sau 15 ngay ké tir khi tring né.

C4 dia gidng dugc mua tit trai cA cdnh Chau
Téng va chuyén vé trai thic nghiém Khoa Thiiy
sdn, DHNL. Trudc khi tién hanh thi nghiém, c4
duge nusi thich nghi trong bé composite (200
L) trong 4 tuadn va cho an thtc dn danh cho ci
dia ctia Cong ty Fwusow Industry, Dai Loan ba
1an /ngay.

2.2. B tri thi nghiém

Thi nghiém duge bd tri theo kiéu khéi hoan
toan ngau nhién mot yéu t6. Yéu t6 thi nghiém 13
loai thitc #in gdm 5 nghiém thitc (NT): tim bo tuoi
xay nhuyén (NT1), thic dn thuong mai (NT2) va

ba NT thic an vién thay thé protein bot cé bang
bot nhong RLD: 0% (NT3), 25% (NT4) va 50%
(NT5). C& ca thi nghiém dugce chia thanh ba cd
duge bo tri nhu 13 khéi: nhé (4,30 £ 0,74 g/con),
trung binh (6,06 + 0,80 g/con) va 16n (8,70 +
0,77 g/con). Méi NT dugc lap lai ba lan, méi lan
trong mot bé kinh (kich thude 60 cm x 40 cm %
40 cm, tong cong c6 15 bé kinh), mdi bé bo tri 12
con.

Thitc an vién thuong mai cho cé dia dung trong
thi nghiém 1a thic &n vién cong nghiép cia Cong
ty Fwusow Industry, Dai Loan véi thanh phan
nguyén lieu gdm: bot mi, bot c4, bot tom, bot dau
nanh, bot so diép, bot mam lda mi, bot nhuyén
thé, bot muc, bot rong bién, bot nAm men, -
carotene, L-lysine, DL-methionine, dau c4, vita-
min premix, khodng premix va ethoxyquin. Tim
bo tuoi sau khi rita sach duge loai bd gan, xay
nhuyén va trit dong véi lugng da cho ca an ti
dau dén cudi thi nghiém. Khi cho c4 &n, tim bo
dudc ra dong va chia ra thanh ting miéng nhé
vita miéng cé.

Thanh phan dinh dudng ciia cidc nguyén liéu
chinh dugc st dung tao thic an thi nghiém nhu:
bot ca (65% dam), bot nhong RLD, bot khoai mi,
ba dau nanh,... dugc cho ¢ Bang 1.

Cong thitc thic #n thay thé bot ca bing bot
nhong RLD dugc phéi tron tit cic nguyen licu:
bot ca, bot nhong RLD, bot khoai mi, ba dau
nanh, ddu c4 bién, premix khodng, premix vita-
min, chat két dinh,...(Bang 2). Sau khi thiét ké
céc cong thic thifc an thay thé, nguyén liéu dugc
tron déu v diing may xay thit cdm tay dé tao
vién thitc an c6 duong kinh khodng 1,5 mm, sy
kho & 60°C trong vong 24 gio va dong géi bao
quan lanh dé cho c4 #n trong sudt thoi gian tién
hanh thi nghiém. Khi cho an, dung tay bé vién
thic dn vita c§ miéng cia ca. Cac cong thic thic
an thi nghiém duge trinh bay trong Bang 2.

Sau khi ché bién, thic dn dugc ldy mau phan
tich tai phong thi nghiém cta Cong ty TNHH
thic an gia sic Lai Thieu dé xac dinh thanh phan
dinh dudng cta tiing NT (Bang 3).

2.3. Quan ly va cham séc

Trong qua trinh thi nghiém ca dugce cho an ba
1an mdi ngay bing sang cho &n vio lic 8 giv sang,
12 gio trua va 16 gid chiéu vé6i lugng dn théa man
nhu ciu, mdi lan cho an kéo dai khodng 1 gio.
Thic &n dugc rai déu vao khay nhidu lan cho dén
khi ca ngitng dn. Sau khi cho dn c4 an khoang 1
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Bang 1. Thanh phan dinh dudng (%) clia cac nguyén lieu lam thic dn
thi nghiém

Nguyén liéu ﬁm d6 Dam Lipid Tro Xo
Bot ca (65%) 6,71 63,81 7,93 20,5 -
Bot nhong rudi linh den 14,24 48,56 24,72 5,62 9,51
Bot khoai mi 11,54 3,31 0,48 2,29 2,29
Ba nanh 11,48 47,74 3,47
Cam gao tuoi 10,15 13,74 17,91 8,63 5,64
Bot phy pham gia cam 3,44 68,39 13,29 11,49

Bot huyét 6,03 90,09 5,48

Bang 2. Cong thiic thic an thay thé bot ca bing bot nhong
rudi linh den

Thanh phan (%) NT3 NT4 NT5
Bot ca 20,00 15,00 10,00
Bot nhong rudi linh den 0,00 6,40 12,80
Ba nanh 22,00 22,00 22,00
Bot khoai mi 19,92 20,22 19,99
Dau ca bién 1,00 1,00 1,00
Dau dau nanh 2,45 1,20 0,00
Cam gao tuoi 10,00 10,00 10,00
Monocalcium phosphate 0,30 0,30 0,30
Bot phy pham gia cam 20,00 20,00 20,00
Bot huyét 2,00 2,00 2,00
Premix vitamin va khoang 0,35 0,35 0,35
Stay C 35% 0,03 0,03 0,03
Chéat két dinh (CMC) 1,00 1,00 1,00
Methionine 0,265 0,270 0,270
Lysine 0,080 0,120 0,145
Threonine 0,355 0,350 0,340
Tryptophan 0,090 0,102 0,112
Choline chloride 0,10 0,10 0,10
Chét chéng oxy hoéa 0,03 0,03 0,03
Chét chéng mbc 0,03 0,03 0,03
Tong 100,00 100,00 100,00

Bang 3. Thanh phan dinh dudng clia cadc nghiém thitc
(NT) thic an (%, tinh theo vat chat kho)

Thanh phan NT1 NT2 NT3 NT4 NT5

Protein 74,66 44,90 390,76 38,09 38,87
Xo 0,67 3,06 2,06 254 278
Lipid 13,12 9,08 754 870 745
Tro 6,68 10,89 9,00 884 8,08
Do 4m 7490 6,25 9,11 9,14 9,19

gio tién hanh thu thic &n thita bang sang. Thic M&ai ngay siphon va thay nude 30 - 50%, nude
sn thira duge dy trit trong tG dong dén khi két s dung trong subt thi nghiem 14 nudc may da
thic thi nghiém tién hanh ra dong, siy kho nhdm qua x 1y chlorine. He théng thi nghiem c6 st
tinh toan lugng thic dn thita cho ca thi nghiém. dung thiét bi suc khi vA cay sudi, ddm bao céc

chi tiéu moi truong nhu ham lugng oxy hoa tan
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va nhiét do déu ndm trong khodng thich hgp cho
sit tang trudng va phat trién clia ca.

Két thtic thi nghiém, chiing toi tién hanh dém
s6 ca G timg NT dé tinh ty lé séng. Can tat ci
cac ca thé & timg NT va do chiéu dai, chiéu cao
clia ting c4 thé dé tinh ting truéng, chidu dai,
chiéu cao clia ¢4 va xac dinh he s6 chuyén déi thic
sn. Trude khi do chiéu dai va chidu cao, ca dugc
gay mé nhe bing san pham AQUI-S® (Cong ty
Bayer, Viét Nam) véi lidu lugng 10 mL/m? nudc.

2.4. Chi tiéu theo doéi

2.4.1. Céc chi tiéu chét lugng nudc

Trong thi nghiem, chit luong nudc dugce kiém
tra hang ngay. Nhiét do, pH va oxy hoa tan do
bing may do cAm tay tai titng bé thi nghiém 2
1an /ngay vao lic 7 gio va 15 gio. Ham lugng am-
monia téng s6 (TAN) va nitrite (NO,_) trong
nuée duge lay di phan tich hai lan/tuan bing
phuong phép tréc quan tuong tng 13 indophenol
va diazo héa theo phuong phap chuan ciia APHA
(2012) tai phong thi nghiém Khoa Thiy san.

2.4.2. Tang trudng va hiéu qua s& dung thic an
cua ca dia thi nghiém

Trong lugng ca (tat cd ca co trong bé) duge
can ngay ngdy dau bd tri thi nghiém va khi két
thiic thi nghiém. Chiéu dai ca (chidu dai téng
cong) duge xac dinh theo dudng thing tit mut
dau (mieng ca) dén cubi clia vay duodi; trong khi
d6 chidu cao than ca dugce do tai diém rong nhét
ctia co thé. Dém s6 ca con lai sau thi nghiem dé
tién hanh danh gia ty le sdng va sy tang trudng,
hé s6 chuyén déi thic #n.

Téc do ting trudng tuyet dbi vé trong luong
(weight gain — WG, g):

WG (g/ngay) = (Wi - Wo)/t

Trong do6:

Wo: Trong luigng trung binh c4 ban dau (g).

W, : Trong lugng trung binh cé cudi thi nghiém
(8)-

t: thoi gian thi nghiem (70 ngay).

Téc do ting trudng chuyén biét vé trong lugng
(specific growth rate — SGRw, %/ngay):

SGRW (% /ngay) = (InW; — InWy)/t x 100

T6c do tang truéng chuyén biét vé chidu dai
(% ngdy):

SGRL (%/ngay) = (InLy — InLg)/t x 100

Trong do:

Lo: Chiéu dai ca dau thi nghiem (cm).

L;: Chiéu dai ca khi két thic thi nghiem (cm).

Téc do ting trudng chuyén biét vé chidu cao
than (%/ngay)

SGRH (%/ngay) = (InHy — InHg)/t x 100

Trong do:

Hy: Chiéu cao ca dau thi nghiem (cm).

H;: Chiéu cao ca khi két thic thi nghiem (cm).

Ty lé séng (survival ratio, SR):

SR (%) = FF x 100/IF

Trong do:

IF: s6 lugng c4 ban dau (con).

FF: s6 lugng c4 cubi thi nghieém (con).

Heé s6 chuyén déi thitc @n (feed conversion ratio,
FCR):

FCR = Fy/(M¢ - M; + M)

Trong do:

F,: Tdng khéi lugng thiic #in cung cap (g) tinh
theo vat chat kho

M;: Téng khdi lugng ca ban dau (g).

M;: Téng khéi lugng ca cubi thi nghiem (g).

Me,: Téng khéi lugng ca chét (g).

2.5. Phuong phap xit 1y sb liéu

Céac phan tich théng ké thyc hién theo hudng
din cta Gomez & Gomez (1984) va Bhujel
(2008). Phan tram (%) ty lé séng dugc chuyén
héa bing arcsin trudc khi tién hanh phan tich
théng ké, nhung s6 liéu tho chita chuyén hoa duge
thé hién trong bang. Phan tich phuong sai mot
yéu t6 (One way ANOVA) duge st dung dé so
sanh sy khac biét gitta cac nghiem thic vé cac s6
lieu ting trudng cia c4 nhu trong lugng, chidu
dai va chiéu cao (dau, cudi), WG, SGRW, SGRL,
SGRH, ty l¢ séng va FCR. Kiém dinh Duncan
dugc dung dé so sanh su khac biet gitta cac mtc
clia yéu td thi nghiem. Migc x4c suat P < 0,05
dugc chap nhan nhu tieu chudn danh gia sy khic
biét c6 ¥ nghia thdng ké. Tt ca cac phan tich
théng ké dugc thyc hién bing phin mém IBM
SPSS Statistics for Windows, Version 19.0 (Ar-
monk, NY: IBM Corp).
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3. Két Qua va Thao Luan

3.1. Cac thong sé moi trudng trong bé kinh
thi nghiém

3.1.1. Nhiét do

Trong qua trinh thi nghiém, nhiét do cla céc
NT vao budi sang dao dong trong khoang 27°C -
31°C; trong khi d6, nhiét do vao budi chiéu cé xu
huéng tang cao hon trong khoang 29,5 — 31,5°C
(Bang 4). Sy 6n dinh vé nhiét do nay 1a do thi
nghiém dugc bé tri trong khu vie duge che chin
va ¢6 sit dung dung cu sudi trong bé. So véi cac
loai c4 nhiét déi khac, ca dia can nhiét do nuée
nudi cao hon (28 — 30°C) (Pirhonen & ctv., 2014;
Livengood & ctv., 2016).

3.1.2. Gia tri pH

Su bién dong pH nuée bé nudi trong thoi gian
thi nghiem duge thé hien & Bang 4. Trong thi
nghiem, pH ban dau tuong déi én dinh 3 khoang
7,5 - 8,0 va ¢6 sy bién dong theo thoi gian tién
hanh thi nghiém thap nhat 14 7,2 va cao nhat 1a
8,8. Cang vé cudi thi nghiem pH ctia cic nghigm
thic c6 sy dao dong qué 16n va c6 xu hudng tang
len.

3.1.3. Ham lugng 6xy hoa tan (DO)

Két qua theo ddi v ghi nhan DO trong quéa
trinh thi nghiem thé hién & Bang 4. Trong 10
tudn nuoi thi nghieém, ham lugng DO trong nuée
nuodi ca dia vio budi sang va budi chiéu dao dong
trong khoéang tit 5,85 - 6,15 mg/L. Mic dao dong
nay ndm trong ngudng tdi uu cho sy séng va phat
trién binh thudng cia ca dia.

3.1.4. Ammonia

Ham lugng TAN trung binh trong sudt qua
trinh tién hanh thi nghiem dao dong tit 1,46 —
3,83 mg/L (Bang 4). Trong d6, 3 NT cho #n thic
an tim bo twoi (NT1) ¢6 ham lugng TAN trung
binh (3,83 + 3,90 mg/L) cao hon cac NT khéc
trong sudt thdi gian thi nghiem; cho thay thic
in tuoi sdng c6 dnh hudng 16n dén chéit lugng
nu6e. Tuy nhién, do moi trudng nude duge kidm
tra thudng xuyén, khi thiy ham lugng TAN tang
dot bién, ching t6i da tién hanh thay nudc va
tang cuong suc khi.
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3.1.5. Nitrite

Ham lugng nitrite trung binh trong sudt quéa
trinh thi nghiém dao dong trong khoang 0,36 —
1,46 mg/L (Bang 4). Trong d6,  NT cho dn thic
dn tim bd (NT1) c6 ham lugng nitrite (1,46 +
1,01 mg/L) cao hon so v6i cac NT con lai trong
subt thoi gian thi nghiem. Dé kiém soat ham
lugng nitrite qua cao va gidm doc tinh, ching
toi tién hanh thay nude va bd sung mubi NaCl &
nong do 3 g/L.

3.2. Ty lé sbng, tdc do tang trudng va hiéu qua
st dung thdc an cua ca dia

TY lé sdng va téc do tang trudng clia dbi tugng
nudi la nhitng yéu t6 quan trong quyét dinh dén
hiéu qué sdn xuét. S6 litu vé cac chi tiéu téng
trudng, ty le sébng va hieéu qud st dung thic &n
dugc trinh bay ¢ Bang 5.

Két qué thi nghiém cho thay ca dia § NT cho
an tim bo (NT1) ¢6 tdc do tang trudng cao hon
va khéac biét ¢6 ¥ nghia vé mat théng ké so vdi céc
NT cho thtic #n vién bao gdm thiic &n thuong mai
(NT2) va céc loai thitc dn thay thé bot ca bing
nhong RLD 6 cac ty le (NT3, NT4 va NT5) (one-
way ANOVA, P < 0,05) (Béng 5). Trong khi do,
khi so sanh gitta cac NT con lai véi nhau, trong
lugng trung binh cudi thi nghiém, téc do tang
trudng déi vé trong lugng, chidu dai va chidu cao
ctia ca khong c6 sy khac biét ¢6 ¥ nghia théng ké
(P > 0,05) (Béang 5).

Trong lugng ca trung binh cudbi thi nghiém,
tang trudng tuyet déi va tuong dbi vé trong luong
cd & NT1 13 cao nhat (lan lugt 1a 24,86 + 8,46
g/con; 21,36 + 8,43 g va 2,12 + 0,08%/ngay),
tiép theo 14 cdc NT cho &n thiic vién thay thé
(dao dong 1an lugt tit 15,94 £ 6,53 g/con; 9,58 +
6,64 g va 1,31 £ 0,01% /ngay & NT5 dén 17,67 +
8,72/con; 11,29 + 8,722 g va 1,41 £ 0,31%/ngay
3 NT3) va thap nhat 14 § NT cho &n thic &n vién
thuong mai (NT2 13,92 + 4,20 g/con; 7,62 + 3,69
g va 1,15 + 0,06% /ngay).

Tuong tu, téc do ting trudng vé chidu dai
(chidu dai cubi: 6,19 + 0,59 cm vA SGRL: 0,36
+ 0,05%/ngay) va chiéu cao (chiéu cao cudi: 4,47
+ 0,69 cm va SGRH: 0,36 + 0,02%/ngay) clng
thap nhét 14 & NT cho an thitc #in vién thuong
mai, tiép theo 1& cac NT cho an thic vién thay
thé va cao nhat 13 6 NT cho &n tim bo tuoi xay
nhuyén (chiéu dai cudi: 7,43 + 0,85 cm; SGRL:
0,60 £+ 0,01%/ngay; chidu cao cubi: 6,06 £ 1,07

cm va SGRH: 0,72 + 0,07% /ngay).

Két qua nay chiing minh ring khi c4 dia dugc
cho &n tim bo s& c6 tdc do ting trudng nhanh
hon so v6i NT cho dn thitc &n vién. Tuy nhién,
khi so sanh gitta caAc NT cho &n thic &n vién, thitc
an c¢6 bd sung nhong RLD (NT4 va NT5) ¢6 tde
do tang trudng cao hon so véi thic dn thuong
mai. Diéu nay c6 thé dugc gidi thich bdi mot sb
Iy do sau: ham lugng protein trong tim bo tuoci
xay nhuyén (74,66%) cao hon nhiéu so véi cac
loai thic an vién (dao dong trong khoing 38,87
- 44,90%) (Bang 3). Két qua tuong ty cling dugc
bao cédo bdi Wen & ctv. (2018). Khi nghién citu
anh huéng clia viéc thay thé tim bo tuoi bing
tim vit va bot tom trong khau phan thic an cia
c4 dia S. haraldi, cdc tac gid nay nhan thay khi
ty 1e tim bo trong khau phan gidm thi lam gidm
tdc do ting trudng vé trong lugng, chidu dai vi
chiéu cao clia ca dia. Ngoai ra, c6 1& do thic &n
tim bo tuci xay nhuyén & dang mém nén ca dé
b&t mdi hon so véi cac thitc &n vién siy kho.

Két qua thi nghiém cho thiy mic du ty lé song
& hai NT bd sung nhong RLD (NT4 va NT5) cao
hon cac NT con lai, nhung sy khéc biét nay khong
¢6 ¥ nghia vé mét théng ké (P > 0,05) (Bang 4).
Trong khi d6, khi so sanh gitta cac NT con lai véi
nhau, ty lé séng clia c4 cling khong c6 sy khac biet
¢6 ¥ nghia thong ke (P > 0,05) (Bang 4). Trong
qué trinh thi nghiém, ching to6i nhan thiy ca &
NT cho an tim bo tuoi c¢6 tan suat xuat hién bénh
nhiéu hon so véi cac NT con lai, dic biét 13 so véi
cac NT thitc sn ¢6 bd sung nhong RLD. Vi du: &
ngdy thit 40 — 43 cta thi nghiém, tat ca ba 16 (36
con) ciia NT #n tim bo déu bi den than, trong khi
d6 & NT bd sung nhong RLD c4 khong bi bénh.
Diéu nay c6 1é lien quan dén sy bién dong chit
lugng nudc trong cac bé nudi c4 cho in bing tim
bo tuoi. Nhu da dé cap & trén, ham lugng TAN
va nitrite trong cdc bé cho an tim bo tuoi xay
nhuyén thuong cao hon cdc NT con lai, dic bigt
la tif ngay nudi thi 35 trd di. Ngoai ra, két qua
ctia nhidu nghién citu cho thiy nhong RLD néi
riéng va con trung ndi chung c6 chita cac nhéom
chét c6 hoat tinh sinh hoc c6 gia tri cao. Cac hop
chit nay bao gdm cac phan ti c6 duge tinh khac
nhau nhu khang virus, khang khuan va kha nang
ting cudng dap tng mién dich & nguoi, gia stc,
gia cAm va thiy sdn nudi. Bén canh d6, chitin va
céc din xudt cla chitin c6 trong vé con triing cé
kh& nang kich thich mién dich (Ido & ctv., 2015;
Park & ctv., 2015). Viéc sit dung nhong rudi nha
tit mot loai thitc #n c6 hoat tinh sinh hoc bd
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Bang 5. Téc do tang trudng, ty 1é séng va hiéu qua st dung thitc dn clia c4 dia trong thdi gian thi nghiém

Nghiem thic

Chi tieu NT1 NT2 NT3 NT4 NT5

TLTB ban dau (g) 631 - 191° 6,31 2,000 638 £ 2.01° 6,36 £ 201 6,37 + 1,98
TLTB két thic (g) 24,86 + 8.46° 13,92 + 4,20° 17,67 + 8,72% 16,40 + 6,23* 15,94 + 6,53
WG (g) 21,36 + 843"  7.62 + 3,69 11,29 + 8,72° 10,04 + 5,83* 9,58 + 6,64
SGRw (%/ngay) 212 + 0,08° 1,15+ 0,06 141+ 03la 1,34+ 007 1,31 + 0,012
Chiéu dai khi b trf (cm) 4,90 +0,52° 483 + 0,56 4,80 + 0,55 5,02 + 0,55 4,86 + 0,528
Chiéu dai khi két thac (cm) 7,43 £ 0,85° 6,19 + 0,59% 6,65 + 0,95° 6,58 + 0,58 6,54 + 0,85
Chiéu cao khi b6 trf (cm) 3,66 £ 0,41* 3,60 + 0,51 3,65 + 0,52 3,68 + 0,50° 3,51 = 0,47
Chiéu cao khi két thic (cm) 6,06 £ 1,07° 4,47 + 0,69° 520 + 1,09 5,00 + 0,80° 5,02 + 0,81
SGRy, (% /ngay) 0,60 + 0,01° 0,36 + 0,05 044 + 0,10° 038 + 0,05° 0,42 + 0,05
SGRy (% /ngay) 0,72 + 0,07° 0,36 + 0,02* 0,50 + 0,13* 043 +0,10° 0,51 + 0,03
T3 le séng (%) 97,22 + 4.81% 9722 + 481% 97,22 + 481* 100 + 0,00° 100 % 0,00®
FCR 1,19 £ 0120 187 +0,10° 2,06 + 027° 246 + 0,12° 2,69 % 0,12°

a¢(4c gia tri trén duge bidu didn duédi dang sé trung binh & do lgéch chuin. Céc gia tri trong mot hang c6 ciing chit cii thi khac biet khong

c6 y nghia théng k& (P > 0,05); TLTB: trong lugng trung binh
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sung vao thic &n c4 trap dé nham tang tdc do
ting trudng, ty lé sébng va hiéu qua sit dung thitc
an da dugc cac nha khoa hoc & Nhat Ban nghién
cqu thanh cong (Ido & ctv., 2015).

Nguge lai, hé s6 chuyén ddi thitc sin (FCR) ciia
NT1 (1,31) la thap nhat va khéac biet rat c6 §
nghia v& mit théng ké so v6i cac NT con lai (P
< 0,001). Trong khi d6 FCR ciia NT2 va NT3
thap hon so v6i NT4 va NT5. Tuy nhién, khong
c6 su khac biét théng ke vé FCR gitta cac NT2
(1,87) va NT3 (2,06) va gitta NT4 (2,46) va NT5
(2,69) (Bang 4). Nhu vay, viec st dung thic an
c6 bd sung nhong RLD c6 hé s6 FCR cao hon so
vdi thic &n thuong mai. Didu nay c¢6 1€ 1a do ham
lugng protein trong thic &n tim bo (74,66%) va
thuong mai (44,90%) cao hon thiic #n vién thi
nghiém (dao dong tu 38,87 - 39,76%). Ngoai ra,
ham lugng xd trong thiic &n tim bo (0,67%) thap
hon cac NT thitc an vien (dao dong tit 2,06 -
3,06%) (Bang 3).

Céc nghién cttu danh gia vé viéc bo sung nhong
RLD vao thic &n ciia ca cdnh hau nhu chua co.
Tuy nhién, két qua clia nghién citu nay dbi véi ca
dia tuong ty nhu cic nghién ctu truée day cho
céc loai ca nuoi thuong pham khac. O ¢4 hoi van
0. mykiss, ca duge cho an thitc dn chita 15% bot
nhong RLD c¢6 trong lugng trung binh cubi thi
nghiém, tang trong tuyet déi vi FCR tuong tu
nhu c4 cho &n thiic sn déi ching chita 36% bot
c& com; nhung khi cho an thic &n chita 30% bot
nhong RLD, cac chi tiéu tang trudng ciia ca gidm
dang ké (St-Hilaire & ctv., 2007). Tuong tu, ¢4 1o
phi viin Oreochromis niloticus cho #n thic an c6
bot nhong rudi nha da gidm ting tudng va tang
he s6 chuyén déi thitc &n (FCR) so v6i ca nuoi
bing thiic dn ¢6 chita 52% bot ca (Slawski & ctv.,
2008). Khi thi nghiém trén ca bon (Psetta maz-
ima) § giai doan giéng, Kroeckel va ctv (2012)
ciing bao céo ring ting trudng va lugng &n cia
c4 gidm khi tang ty lé thay thé bot ca bing bot
nhong RLD (16,5 - 75,6%). Theo céc tac gid nay
tang trudng ciia ca gidm c6 thé 1a do do tiéu héa
ctia thic an gidm khi tang ty lé bot nhong RLD
vi do tiéu hoéa protein cia bot nhong RLD chi
63,1% so v6i clia bot ca 1a 88 — 98%. Gia tri do
tieu hoa thap 14 do ham lugng chitin c6 trong vo
nhong ma ca khong c¢6 kha ning tiéu hoa. Chitin
c6 thé ttc ché qua trinh hap thu chit dinh dudng
tit 6ng tieu hoa lam cho ting trudng ctia ca gidm
(Cummins & ctv., 2017).

Tt két qué ctia nghién citu nay cho thay viéc
thay thé protein ciia bot c4 bing bot nhong RLD

trong khau phan an khong anh hudng dén toc do
téng trudng ctia cd dia. Nhong RLD c6 tdc do
tang trudng nhanh, sinh san dé& dang va chuyén
hoéa hiéu qué vat chat hitu co ¢6 chat lugng thap
thanh ngudn protein va lipid c6 gia tri cao. V6i
gid cd tang va thiéu hut ngudn cung cia bot
c4, nhong RLD c6 thé 14 mot thanh phan nguon
nguyén liéu thic an tiét kiém va bén vitng va duge
dung nhu mot ngudn protein chét lugng cao trong
nganh NTTS. Viéc bd sung ngudn nguyén ligu ré
tién, bén vitng vi sn c6 § dia phuong trong thitc
in cé dia noéi riéng va thiy sdn néi chung goép
phan phat trién bén vitng nganh NTTS.

4. Két Luan

Qua thdi gian thi nghiem cho thdy cac thong
s6 chét lugng nude co ban nhu nhigt do, pH va
DO ludn duge duy tri trong khodng thich hgp cho
sit tang trudng va phat trién binh thuong ctia ca
dia va khong c6 sy khéac biét gita cac NT. Tuy
nhién, ham lugng TAN va nitrite § NT cho #n
tim bo tuoi thudng dao dong trong khodng cao
hon cdc NT con lai. Két qua thi nghiém cho thay
cé dia & NT cho an tim bo c6 téc do tang trudng
nhanh hon va hé s6 FCR nhd hon va khéc biégt ¢6
¥ nghia vé miit théng ke so v6i cac NT cho thitc
sn vién bao gdm thiic an thuong mai va céc loai
thiic &n thay thé bot ca bing bot nhong RLD véi
cac ty 1é khac nhau. Trong khi d6, khi so sanh
gitta cac NT con lai v6i nhau, téc do tang trudng
vé trong luogng, chidu dai vi chiéu cao ciia ca va
FCR khong c6 sy khac biét ¢6 ¥ nghia thong ke.
Két qua thi nghiém ciing cho thay, & hai NT bd
sung bot nhong RLD ca it bi bénh va c6 ty 1é
séng cao hon cac NT con lai. Diéu nay ching t6
viéc b sung bot nhong RLD chua cai thien duge
higu qua ting trudéng va st dung thic dn cda ca
dia, nhung c6 kha nang lam tdng tinh dap tng
mién dich & c4. Trén cd s& ndy, ching to6i dé xuat
can tiép tuc hoan thién thiét ké cong thic thic
an cta ca dia va nghién citu danh gia anh hudng
clia viéc bé sung bot nhong RLD lén tinh khang
bénh va dap tng mién dich & ca dia va cac loai
thiy san khac.

Lai Cam On

Tap thé tac gid xin chan thanh cdm on Trudng
Dai hoc Nong Lam TP.HCM da tai trg kinh phi
thye hign (Ma s6: CS-SV17-TS-02). Nhong RLD
dugce nuodi tit khu thyce nghiém nuoi RLD dugce tai
trg béi Cong ty CJ, Han Québc.
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