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TOM TAT

Nghién cieu déanh gid kha ndng thay thé mét phan bot ca bang bét dé trong khau phan an ciia ca chém
mém nhon (Psammoperca waigiensis) nham tim ra mirc bot dé thich hop dé thay thé bt cd trong khdau phan an
ciia cd chém. Thi nghiém gom 4 nghiém thirc (NT) véi 3 lan Iap lai, trong d6 thirc an ¢6 ham lwong protein bot
cd dwoc thay thé bang protein bot dé 0%, 25%, 50%, 75%. Ca bé tri thi nghiém c6 khéi heong trung binh 11,77
g/con va chiéu dai than 9,67 cm. Két quad cho thdy sinh truéng vé khoi heong va chiéu dai ciia cd chém sau 10
tudn nudi giita cac nghiém thirc tong diong nhau (p > 0,05). Cu thé & NT doi chirng (0% bét dé) NT25% dat
(0,12 g/ngay va 0,73 %/ngay) NT25% dé dat (0,13 g/ngay va 0,76 %/ngay) va NT50% bét dé dat (0,14 g/ngay
va 0,84 %/ngay) va NT75% bét dé dat (0,16 g/ngay va 0,91 %/ngay). FCR & cdc NT lan lwot la 1,92; 1,50;
1,44 va 1,75 khdc biét khong cé Y nghia vé mat thong ké (p>0,05). Ti Ié song & cdc NT ciing khong c6 sw khdc
biét vé mat thong ké (p>0,05), dao déng tir 66,67 — 76,67%. Nhir vdy, c6 thé thay thé dén 75% protein bt cd
bang bét dé trong khdau phan dn ciia cd chém ma khéong lam dnh hwong dén toc d sinh truong, hiéu qua sir
dung thikc an va ty 1é song ciia cd chém.

Twr khoa: ca chém, Psammoperca waigiensis, bot dé, bot ca.
ABSTRACT

The study evaluated the ability to partly replace fishmeal with cricket meal in the diet of seabass
(Psammoperca waigiensis) to determine the appropriate level of crickets to replace fishmeal in the diet of
seabass. The experiment consisted of four diet treatments was conducted in completely randomize designed
with three replicates. Diets with fishmeal protein content were replaced by cricket meal protein at 0% (control
treatment), 25%, 50% and 75%. Experimental fish had an average weight of 11.77 g/fish and an average length
of 9.67 cm/fish.

Experimental results showed that daily weight gain and specific growth rate of barramundi after 10 weeks
of culture were similar between treatments and the differences were not statistically significant (p> 0.05).
Specifically in treatment 0% (0.12 g/day and 0.73%/day), treatment 25% crickets reach (0.13 g/day and 0.76%/
day) and treatment 50% crickets reach (0.14 g/day and 0.84 %/day) and treatment 75% of crickets reached
(0.16 g/day and 0.91%/day). Feed conversion ratio and survival rate were also non statistically significant
differences between treatments (p> 0.05). Thus, it is possible to replace up to 75% of fishmeal protein with
crickets meal in diets of barramundi without negative affect on growth performance, feed efficiency and
survival rate of barramundi.

Keywords: seabass, Psammoperca waigiensis, cricket meal, fishmeal.

I. PAT VAN PE
Viét Nam ¢ nhiéu thuan loi cho su phat
trién nudi céa bién. Bién Viét Nam la bién nhlet

Cuvier va Valenciennes, 1828) la mot trong
nhiing ddi tuong nu01 khong ngung tang vé
san lugng, duoc nudi rat phd blen trong nhiing

d6i c6 nhiéu loai ca bién c6 gia tri kinh té [4].
Cé chém mon nhon (Psammoperca waigiensis,

! Truong Dai hoc An Giang, Pai hoc Quéc gia Tp. Hb Chi Minh

nam gan day vi c6 gia tri kinh té [3, 15]. Thi
treong xuat khau ¢4 gom cac nudc nhu Trung
Quoc, Pai Loan, Hong Kong, Nhat Ban. Hién
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nay dbi tugng nay da dwoc sinh san nhan tao
thanh cong ¢ Viét Nam va dang tién hanh nuéi
thuong pham.

Trong nudi trong thuy san, thirc an dugce
xem 13 yéu t& quan trong quyét dinh dén toc
dd sinh trudng cta cd, gom ca cd chém mom
nhon. Thyc té cho théy, chi phi thire an thuong
chiém cao nhit trong téng chi phi nudi thuy
san, trong do6 protein dugc xem la thanh phan
dudng chit quan trong trong khau phan thic
an. Hién nay, bot ¢4 1a ngudn nguyén liéu chinh
cung cép protein dé ché bién thic an cho dong
vat thuy san. Tuy nhién, luong bot ca khong
dap ung kip nhu cdu cua nganh nudi thiy san,
nguon nguyén liéu khéng 6n dinh va gia cao
nén c6 kha nhidu nghién ctru nham thay thé
ngudn protein bot ca bang ngudn protein khac
[2, 7, 13]. Tuy nhién, hién nay chua cé nghién
clru ndo vé viée sir dung ngudn protein tir bot
dé dé thay thé bot ca trong khau phan an cho
cd ch€m mom nhon. Vi vay, nghién ctru “Danh
gia kha ning thay thé bot ca biang bot dé
trong khiu phan in ciia cd chém mém nhon
(P. waigiensis)” dugc trién khai thuc hién
nham xac dinh kha ning thay thé protein bot c4
bang bot dé trong khau phan 4n cua ca chém.

II. PHUONG PHAP NGHIEN CUU
1. P6i twong va vit liéu nghién ciru

C4 chédm mdm nhon c6 khéi luong trung
binh 11,77 g/con, dugc mua & thanh phd Nha
Trang tinh Khanh Hoa. Ca dugc van chuyén vé
trai thi nghiém, tha vao bé composite 10 m® va
cho an thie dn cong nghiém trong 7 ngay dé ca
thich nghi v&i méi truong nudi trong bé. Trudce
khi bd tri thi nghiém cho ca nhin do6i 1 ngay
dé chon ca khoe manh, déng ¢0. Ca duoc can
khéi luong va do chiéu dai trudce khi bd tri thi
nghiém. Ca dugc nudi trong nude c6 dd man
10%o dugc pha tir nude ngot va nude 6t cd do
man 80 - 100%e.

Bot dé xay nhuyén tir dé Gryllus bicaculatus
dugc mua tir Campuchia.
2. B6 tri thi nghi¢m

Thi nghiém dugc b tri hoan toan ngiu
nhién véi 4 nghiém thirc bao gdm NT0% (ddi
ching), NT25% (thay thé 25% protein bot ca),
NT50% (thay thé 50% protein bot c4), NT75%
(thay thé 75% protein bot cd). Mdi nghiém
thirc lap lai 3 1an. Mat d6 tha 20 con/bé.

Céc nguyén lidu bot c4, bot ddu nanh, bot dé,
bt mi dugc phan tich gia tri dinh dudng trudc
khi phéi tron thire an ¢6 thanh phan nhu sau:

Béang 1. Thanh phz“ln sinh hoéa c6 trong bot c4, bt ddu nanh, bot dé, bot mi dvt: %
Cic chi tiéu Bot ca Bot dé Bot ddu nanh Bot mi
Do 4m 7,15 6,15 8,85 8,15
Protein tho 61,36 57,05 47,08 10,96
Béo thd 6,99 22,69 1,27 0,90
Xo thd 4,61 9,07 2,22 0,15
Tro thd 17,58 5,05 6,61 0,61

Bang 2. Thanh phén nguyén li¢u ciia thirc in thi nghiém  dvt: %

Nguyén li¢u NT0% NT25% NT50% NT75%
Bot ca 51 38,1 25 12,8
B6t ddu nanh 12,0 12,0 12,0 12,0
Bot dé 0,0 14,7 30,0 443
Bot mi 23,0 23,8 23,9 23,9
Dau ca 5,0 5,0 5,0 5,0
Dau thuc vat 7,0 4.4 2,1 00
CMC 1,0 1,0 1,0 1,0
Vitamin 1,0 1,0 1,0 1,0
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Tt ca cac nghiém thirc sau khi phdi tron c6
ham luong dam 45% va lipit 16%.

Cham soc va quan ly

C4 chém duoc cho 4n 2 1an mot ngay: budi
sang 7 — 8 gid va budi chiéu 16 — 17 gid, cho
an theo nhu ciu cta ca chém. Xiphong day
va thay nudc 2 ngay 1 1an, mdi lan thay nudc
khoang 30% nudc trong bé vao lac 15h. Thoi

gian theo ddi thi nghiém 10 tuan. Céc chi tiéu
moi truong nhu Oxy hoa tan dugc xac dinh 2
ngay mot lan vao 6 gio va 14 gio va dugc do
bang may Dissolved Oxygen Meter 407510.
Con nhiét d9, pH dugc xac dinh 2 ngay mot lan
lac 6 gio va 14 gid va duoc do biang may pH/
mV/Temperture Meter.

Ca dugc ngung cho an 1 ngay trudc khi thu

mau c4. Dinh ki 4 tudn thu mu 1 1an dé xac
dinh toc do sinh truéng cia ca. Mdi lan thu
mau bét toan bo ca trong bé dé can do. Khdi
lugng dugc xac dinh bﬁng can tung ca thé trén
can dién tir 2 s6 1&. Chiéu dai duge xac dinh
bang cach do trén thude ké (mm).
3. Cac chi tiéu theo doi

Sinh trudng va ty 1& séng cta ca chém dugc
tinh theo cac cong thuc:

Sinh truong khdi luong theo ngay (Daily
Weigh gain), [11]

DWG (g/ngay) = (Wec — Wd)/t

Trong d6: Wd: khéi luong ban dau; We:
khdi lwong cudi; t: thoi gian thi nghiém

Téc do sinh truong khdi luong dic trung (%
ngay) (Specific growth rate of weight), [14]
SRGyy (%/ngay) = 100 * [ In(Wc) — In(Wd)]/t

Hinh 1. M4y Dissolved Oxygen Meter 407510 va may pH/mV/Temperture Meter

Téc do6 sinh truong chiéu dai dic trung (%

ngay) ( Specific growth rate of length), [11]
SRG; (%/ngay) =100 * [In(Lc) — In(Ld)]/t

Trong d6: Ld: chidu dai than ban dau; Lc:
chiéu dai than cudi

Ty 1& séng (%) = (s6 ca thé con sdng/sd ca
thé nuoi)*100

Heé s6 chuyén hoa thirc an (Feed Conversion
Rate), [10]

FCR = Thuc an su dung (g)

8
Khéi luong ca gia tang (g) 1°)

4. Xir 1y 6 liéu

St dung phian mém Microsoft Excel dé
nhap sd liéu va st dung phan mém SPSS16.0
dé chay théng ké so sanh sy khac biét cua
nhiing nghiém thirc bang phép thir ANOVA va
Duncan.
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I1I. KET QUA NGHIEN CUU VA THAO
LUAN
1. Céc chi tiéu moi trudong

Céc yéu t6 méi truong nhu nhiét do, pH,

DO c¢6 anh huédng truc tiép dén doi sdng cua

thuy sinh vat. Cac gia tri moi truong trong qua

trinh nghién ctru duogc trinh bay & bang 3

Béng 3. Cac chi tiéu moi truong nude

NT0% NT25% NT50% NT75%
Nhiétddp  Sang 26,47* + 0,31 26,49* + 0,23 26,42° + 0,33 26,58+ 0,26
°O) Chiéu  27,86*+0,16 27,59+ 0,32 27,88+ 0,37 27,812+ 0,15
Séng 5,08+ 0,13 5,184+ 0,06 5,16+ 0,08 5,03* + 0,20
DO (mg/l) 3

Chiéu 5,86+ 0,17 5,96°+ 0,17 5,89°+0,17 5,932+ 0,11

- Séng 7,36 — 7,39 7,51 —7,53 7,22 724 7,13 -7,15

P Chiéu 7,57 — 7,60 7,57 — 7,60 7,16 — 7,33 7,14 —7,39

Ghi chii: Trén cimg mét hang cac s6 mang ki tw giong nhau khdc biét khéng cé y nghia thong ké (p > 0,05). Gid tri thé hién la gid tri trung binh + stdev.

Katersky va Carter (2005) cho rang nhiét do
thich hgp cho c4 chém sinh trudng va pht trién
tir 26 — 32°C, thich hop nhat 1a tir 26 — 29°C [9].
O thi nghiém nay nhiét d6 nuéc twong déi 6n
dinh, nhiét d6 trung binh trong cac bé nudi dao
dong trong khoang 26,42 — 27,88°C (Bang 3).
Nhiét d6 thip nhat 1a 26,42°C & nghiém thirc
50% vao budi sang va cao nhét 1a 27,88°C &
nghiém thic 50% vao budi chiéu. Nhu vay,
nhiét d6 cua thi nghiém thich hgp cho su sinh
truong va phat trién cta ca chém.

Ham lugng oxy hoa tan trong nudc rat can
thiét cho doi séng cua dong vat thuy san. DO
thap hon ngudng chiu dung ciia dong vat thity
san va kéo dai thi co thé chét hang loat hoic giy

sdc nghiém trong. DO thich hop cho ca chém
sinh truong 1a 4 — 8 mg/1 [3]. Su dao dong DO
giita cac nghiém thirc thirc 1a khong déng ké,
dao dong trong khoang 5,03 — 5,96 mg/1 (Bang
3). Vi vay, DO trong qué trinh thi nghi¢m phu
hop cho su phat trién cua ca chém.

Gitra cac thi nghiém thirc pH c6 su chénh
léch khong nhiéu, dao dong trong khoang 7,13
— 7,6 (Bang 3). Cho nén, pH trong thi nghiém
nay van dam bao cho su sinh truéng va phat
trién binh thuong cta ca chdm mdm nhon [1].
2. Sinh trudng, hé s6 chuyén héa thirc in va ti
18 song ciia c4 chém trong qua trinh thi nghiém

Két qua vé sinh truong, FCR va TLS dugc
thé hién ¢ Bang 4

Bang 4. Sinh trudng, ti 1¢ chuyén héa thirc in va ti 1¢ song & cac nghiém thirc trong thi nghiém

S n Nghiém thire
Chi tiéu
NT0% NT25% NT50% NT75%
Khéi lwong dau (g) 11,512 1,15 11,67°+£1,94  11,78+1,92  11,61+1,92
Ting truong vé khoi lwong (g)  8,82°+6,28  940°+7,31 10,71%+7,72  11,72°47,75
DWG (g/ngay) 0,12°£0,08  0,13*£0,10  0,14*+0.10  0,16*+0,10
SGR_ (%/ngay) 0,73*£ 0,48  0,76°£0,57 0,84°+£045 0,91°+ 0,46
Chiéu dai diu (cm) 9,74* £ 0,41  9,67°+£0,57  9,49*£1,25  9,75*+ 0,44
Ting truong vé chidu dai (cm) 2.81°+ 1,29 274+ 1,63  2,924190 2,72°+1,18
DLG (cm/ngay) 0,04°£0,02 0,04+ 0,02  0,04+0,03  0,04°+0,02
SGR, (%/ngay) 0,35°+0,15 035°+020 0,43+0,58  0,35*+0,13
FCR 1,92:+0,13  1,50°+0,19 1,44°+0,31  1,75*+ 0,91
TLS (%) 76,67°+ 18,93 66,67°+ 19,93 76,67°+ 7,64 68,33+ 16,07

Ghi chii: Trén ciing mét hang cdc s6 mang ki tw giong nhau khéc biét khéng cé y nghia thdng ké (p > 0.05). Gid tri thé hién la gid tri trung binh + stdev
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O ngay dau bd tri, khdi luong ca & cac
nghiém thirc gan nhu twong dwong nhau tir
11,51 —-11,78 g va gitta cac nghi¢m thirc khong
¢6 sy khac biét vé mat thong ké. Didu nay thé
hién ca thi nghi€ém ban dau duoc chon tuong
dbi dong déu nhau.

Két thic thi nghiém, tbe d6 sinh trudong vé
khéi lwong & cac nghiém thirc twong duwong
nhau tir 8,82 — 11,72 g; tbc d6 sinh truong khdi
luong theo ngay (DWG) va tdc do sinh truong
khdi lugng dic biét (SGRw) & cac nghiém thirc
cling twvong duong nhau va khac biét khong co
¥ nghia thong ké (p > 0,05).

Theo nghién cuu cua Taufek va ctv
(2016), khi cho ca tré phi (Clarias gariepinus)
an thirc an c6 thay thé bot ca bang 75% bot
dé va 100% bot dé trong 7 tuan, toc do sinh
truong vé khéi lugng nhanh hon khi ca in
thirc an c6 100% la bot ca [16]. Taufek va
ctv (2016) ciing cho rang khi thay thé 35%
va 40% bot ca bang bot dé thi ca an thirc an
c6 bot dé co thé ting cudng hé thong mién
dich va kha nang khang bénh cua ca tré phi
(Clarias gariepinus) [17]. Ngoai ra, két qua
nghién ctru cia Boonyaratpalin va ctv (1998)
cho thiy co thé thay thé 37,5% va 15% bot
ca béng bot ddu nanh trong ché do an cua

ca chém (Lates calcarifer) [6]. St dung
protein thuc vat thay thé cho bot cé trong
nghién ctru cia Kaushik va ctv (2010) cho
thay c6 thé thay thé 90% bot ca bang protein
thyc vét trong khau phan an cta ci chém
(Dicentrarchus labrax) [10].

Ciing nhu sinh truong vé khdi luong,
sinh truong vé chiéu dai cia ca chém giira
cac nghiém thuc tuong duong nhau tur 2,72
— 2,92 cm. Gilta cac nghiém thtc co tdc
d6 sinh truong chidu dai theo ngay va tdc
d6 sinh trudng chiéu dai dic biét khac biét
khong ¢6 ¥ nghia thong ké (p > 0,05).

Theo nghién ctru ciia Zhang thi toc d6 sinh
truong cua cad chém Nhat Ban (Lateolabrax
Jjaponicus) khong bi anh hudng khi thay thé
50% bot ca bang bot dau nanh [19]. Viéc thay
thé 30% bot ca bang bot dau nanh trong nghién
ctu cua Nguyén Anh Tudn cho thay khong
anh huong dén toc do sinh truong ciia ca chdm
(Lates calcarifer) [5].

Nhur vay, tir két qua thi nghiém nay cho thay
c6 thé thay thé bot ca bang bot dé trong khiu
phan an 1én t6i 75% ma khong anh huong dén
tdc do sinh truong vé khdi luong va chiéu dai
cua ca chém, tham chi ¢co phén tot hon khi cho
an 100% bot ca.

& Ty 12 s8ng (%)
W FCR

90 -
g0 | 7667 76.67

W 66.67 W 68.33
2N N N N
TN N X §
o N N N A
20 N\ N\ N\ N\

N\ N\ N\ N\
12 . §§31.92 \\\\g 1.5 §§L.44 §L75

NTO%  NT25%  NT50%  NT75%

Hinh 2. T§ 1¢ séng va h¢ s6 chuyén héa thirc éin ciia c4 trong qua trinh thi nghi¢m

Hinh 2 cho thdy ty 1& séng cua ca chém
trong qua trinh thi nghiém la kha cao, dao dong
trong khoang 66,67 — 76,67%. Hé sd chuyén
hoa thac an FCR gitta cac nghiém thuc cling
twong duong nhau. Trong thi nghiém nay, ca
dugc cho an thirc n thay thé protein bt ca

bang bot dé thi ¢ hidu qua sir dung thic dn
cao hon c4 an thirc an khong thay thé bot ca (hé
s6 thtrc an thap hon so voi dbi ching) (hinh 2).
Tuy nhién, ti 1& séng va ti 1& chuyén doi thirc
an gitta cac nghiém thuc khac biét khong co y
nghia thong ké (p>0,05).
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IV. KET LUAN VA KIEN NGHI
1. Két luin

Téc do sinh truong vé khéi lwong va chiéu
dai sau 10 tudn nuoi voi thire an ¢o sir dung bot
dé thay thé bot ca khic nhau thi déu cao hon
s0 v6i ddi chimg tuy nhién khac biét khong co
¥ nghia thong ké giita cac nghiém thic (p >
0,05).

Ty 1é séng cua ca chém trong thi nghiém tir
66,67 —76,67. FCR dao dong tir 1,44 —1,92. Ti
1¢ song va FCR giita cac nghiém thirc khac biét
khong c6 ¥ nghia thong ke.

Nhu vay, nghién ciu nay cho thiy viéc
thay thé protein bot ca bang bot dé trong khau

TAI LIEU THAM KHAO
Tiéng Viét

phan in cta ca chdm khong anh hudng dén toc
d6 sinh truong va ty 1& séng. Do do, protein
bot dé c6 thé thay thé cho protein bot ca trong
khau phan an ctia c4 chém dén 75% ma khong
huong dén téc do sinh truong, ty 1& song va
hi¢u qua st dung thirc an cua ca chém.
2. Kién nghi

Tiép tuc nghién ctru thém vé kha ning thay
thé bot ca bang bot dé trong khau phan in cua
mot sd ddi twong thuy san khac. Nghién ciu
kha ning anh hudng cua bot dé khi thay thé
hoan toan bot ca trong thirc an cua cd chém
nham xem xét sy sinh truong va ty 18 sdng cua
ca nhu thé nao.
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