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THONG BAO KHOA HOC

MO HINH SINH NANG LUQNG HQC CHO CA MU CHAM DEN (EPINEPHELUS
MALABARICUS): DU BAO SINH TRUONG, LUQNG THUC AN CA SU DUNG,
THANH PHAN CUA MUC TANG KHOI LUQNG VA THE TRONG CHUYEN HOA.
BIOENERGETIC MODEL FOR MALABAR GROUPER (EPINEPHELUS MALABARICUS):
GROWTH PREDICTION, FEED INTAKE, COMPOSITION OF WEIGHT GAIN,

AND METABOLIC BODY WEIGHT.
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TOM TAT

Ca mii cham den, mét doi trong nuoi bién quan trong, da dwoc nuoi o Viet Nam tur nam 1988. Nham
phat trién thire dan hiéu qua va than thién véi méi truong, cdc nhu cau cia cd mii doi véi cac dudng chat quan
trong da dwoc lwong hoa. Dua vao 15 b s6 liéu thu dwoc tir cdc trang trqi nudi ca mu va cdc thi nghiém o Viét
Nam tir nam 2005 dén nam 2017, mirc tang khoi leong hang ngay dwdi dang mét ham sé ciia khoi lwong co thé
(g) va nhiét dé nudc (°C) da dwoc dy bdo qua phwong trinh: WG (g/ca/ngay) = (0,000179*T3 — 0,01714*T?
+0,522468*T — 5,00525)*BW’5. Twong tir, lwong thire an cd sir dung hang ngdy dwoc dw bdo bang phwong
trinh: FI (g/cd/ngay) = (-0,00021*T° + 0,014847*T? — 0,33092*T + 2,411174)*BW"7, trong d6 T la nhiét do
nude (24-31°C). Thanh phan ciia mike tang khoi lwong dwoc xdc dinh thong qua phén tich toan bg co thé cd
6 kich c¢é tir 5 dén 700g. Trong khi ham luong protein khéng thay doi va ¢ mire 169,4 mg/g, thi ham heong
nang lwong lai phu thuoc va khéi lwong ca va tang len tir 4,4 dén 7,0 kJ/g thé trong va co thé dwoc biéu thi
bang phirong trinh: y (kJ/g) = 3,51*BWO102. Ty [¢ chuyén héa phu thudc Ién vao kich c& cd va ty 1é véi thé
trong chuyén héa duéi dang a*BW(kg)b. Dé xdc dinh s6 mii b ciia thé trong chuyén héa, cde moi quan hé giiva
nang heong va thdt thodt protein lic cd bi bé d6i véi cd c6 khoi lwong khdc nhau da dwoc xdc dinh. Sw thdt
thodt nang heong va protein hang ngay dwege thé hién bang phwong trinh: Thdt thodt ndng lwong (kJ/cd/ngay)
= 0,111 x BW*827: va Thdt thodt protein (g/cd/ngdy) = 0,003 x BW701.S6 mii ciia (kg)*S va (kg)®7 vi thé ¢é
thé dwoc dimg dé mé ta cho cd mii cham den dwéi dang cdc thé trong chuyén héa lan lwot cho ndng lrong va
protein. Dua trén cdc két qua ndy, mét Mé hinh sinh ndang heong hoc c6 thé buede dau dwoc xdy dung dé phat
trién cdc cong thire thive dn cho cd mii cham den.

Tur khoa: Muc tang khdi luwong; Luong thirc an sir dung; Dy bao sinh trudng; Thét thoat nang luong; Théat
thoat protein.
ABSTRACT

Malabar grouper, which is a commercially important candidate for mariculture, has been farmed in
Vietnam since 1988. In order to develop effective and environmentally friendly feeds, the grouper’s requirements
for key nutrients have been quantified. Based on 15 data sets collected from grouper farms and experiments in
Viet Nam between 2005 and 2017, the daily weight gain as a function of body weight (g) and water temperature
(°C) was predicted by the equation: WG (g) = (0.000179*T3 — 0.01714*T? + 0.522468*T — 5.00525) *BW0-56,
Similarly, the daily feed intake was predicted by the equation: FI (g) = (-0.00021*T3+0.014847*T2
-0.33092%T+2.411174)*BW%7, in which T is water temperature (24-31°C). The composition of the gain was
measured by analyzing whole fish ranging from 5 to 700g. While the protein content remained constant at
169.4 mg g-1, the energy content was dependent upon fish weight and increased from 4.4 to 7.0 kJ g body
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mass and can be expressed by the equation: y (kJ g!) = 3.51*BW%102_ Metabolic rate depends largely on
the size of the fish and is proportional to the metabolic body weight in the form of a*BW(kg)". To define the
exponent b of the metabolic body weight the relationships between energy and protein loss at starvation for fish
at increasing weights were determined. The daily loss of energy and protein was presented by the equations:
Energy loss (kJ fish™! day™!) = 0.111 < BW*527: and Protein loss (g fish™ day') = 0.003 xBW"70!_ The exponents
of (kg)’8 and (kg)?7 can thus be described for malabar grouper as the metabolic body weights for energy and
protein, respectively. Based on those results, a bioenergetic model can be built preliminarily to develop feed

formulations for malabar grouper.

Keywords: Weight gain; Feed intake; Growth prediction; Energy loss; Protein loss.

I. MO PAU

Nhu cau dinh duéng cla ca da tirng dwoc
nghién cru thwc nghiém theo céach truyén
thdng thdng qua viéc ap dung céach tiép can
liéu lwgng — phan (rng. Cach tiép can nay méc
du dwa dén két qua chinh xac nhung réat ton
kém hodc rat kho ap dung trong thyc té. Mo
hinh toan trong dinh dwéng dong vat cung cap
mét cong cu rat hivu ich trong viéc xay dwng
cac hé théng danh gia thirc &n thuc t& nham
mo td va dy bao cac nhu cdu dinh dwdng,
thanh phan hoéa hoc clia co thé va sinh trwdng
cla dong vat (Cho, 1992). Sinh nang lwong
hoc (Bioenergetics) la nghién cru dinh lvgng
vé nhitng thu nhan, that thoat va chuyén dbi
nang lwgng bén trong toan bd sinh vat dwa
trén cac nguyén tac nhiét dong hoc (Jobbling,
1994) va da tirng dwoc ap dung rong rai vao
dinh dw&ng déng vat cling nhw phat trién cac
hé thdng danh gia thirc &n trong nhiéu thap ky
qua (Cho et al., 1982).Céac hé théng sinh nang
lwong hoc truyén théng la da nhan td; cu thé
la, tdng nhu cau ndng lwong dwoc xem la tbng
nang lwong can cho duy tri, hoat déng, sinh
trwdng, sinh san... (Baldwin and Sainz, 1995).
Mac du c6 nhitng han ché (nhw gia dinh vé
tinh cong thém clia cac nhan t& ma khoéng c6
tac dong twong hé gitra chung...), cach tiép
can da nhan t6 van la phwong phap hiwu ich,
mang tinh (’ng dung cao. Nhiéu mé hinh da
duoc xay dwng thanh cong dé dy bao sinh
trwdng, cac nhu ciu thirc &n va hiéu qua st
dung thirc &n cho nhiéu loai ca théng qua ap
dung cac nguyén ly nay (Cho and Bureau,
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1998; Lupatsch et al., 1998; Lupatsch et al.,
2001a & b; Lupatsch and Kissil, 2005; Glen-
cross, 2008).

Muc tiéu ctia nghién ctru nay la str dung
phwong phap da nhan t6 d& danh gia sinh
trwdng, lwong thire &n ca st dung, thanh phan
ctia mirc ting khdi lwong va thé trong chuyén
héa & ca mua cham den va thé hién méi quan
hé gitra cac nhan té nay véi khéi lwong ca va
nhiét d6 nwéc dwdi dang cac phwong trinh hoi
quy. Qua d8, gép phan xay dwng Mb hinh sinh
nang lvgng hoc nham phat trién thtrc an cho
ca mu cham den.

Il. PHUONG PHAP NGHIEN CUU
1. Phwong phap nghién ctru cho tirng ndi
dung
1.1. Danh gia sinh trwdng va lwgng thirc &n ca
st dung

D& mo t& mirc tang khéi lwong tiém nang
hang ngay ctia ca mua,15 bd sb liéu dwoc thu
thap tir viéc theo ddi sb liéu & cac trang trai
va thu duwoc tlr cac thi nghiém sinh tredng
duoc tién hanh tai phong thi nghiém caa Trai
thyc nghiém thdy san Lé Binh Ba (Bai Tién)
va phong thi nghiém cutia Trung tam gidng Hai
san Qudc gia mién Trung (Vién Nghién ctu
thdy san ) va cac Idng nudi thudc vinh Nha
Trang,trong khoang thoi gian 2005-2017 trén
cé c6 kich c& khodng 1-1800g (sb liéu cu thé
c6 trong Bao céo Téng két Dé tai cap Truong:
Xay dwng cong thirc thirc an nudi c& mu chadm
den, Epinephelus malabaricus, trén co s tich
hop nhi*tng két qua nghién clu theo
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phwong phap truyén théng va nhirng nghién
ctu bb sung theo phuong phap mé hinh nang
lwong sinh hoc). Tuy theo kich c& ca ma cac bé
hoac If‘)ng nudi co kich c& 0.150 — 64m3 dwoc
b tri véi mat dé trong khoang 0,25 — 10kg ca/
m3. Ca mu dwoc cho &n dén théa man (biéu
kién) bang thirc an ca twoi hodc thire an vién.
Viéc tinh toan lwong thirc an dwoc quy vé chéat
kho. Khéi lwong ca dwoc can dinh ky, thweng
cach khodng 14 ngay. Mc tang khdi lwong
hang ngay (WG) va lwong thire an ca tiéu thu
hang ngay (FI) gitra hai l4n can lién nhau duwoc
tinh toan. Khéi lwong co thé ca twong (ng
dugc st dung trong céc tinh toan nay la khbi
lwong trung binh hinh hoc cla ca trong subt
giai doan dé. Hai bd sé lieu gdm murc tang khoi
lwvong hang ngay va lwong thirc @n ca an vao
hang ngay. Méi bo chira 130 muc sb liéu & cac
kich c& ca va nhiét dé nwéc khac nhau.

Tét c& cac phwong trinh lién quan sinh
trwdng dwoc rat ra tie viéc ap dung phan tich
hdi quy tuyén tinh déi véi sé liéu chuyén dang
logarithm theo phuwong trinh: Iny =Ina + b In x

Déi logarithm ctia phwong trinh nay tao ra
phwong trinh cudi ciing 1a: y = ax®.

Vi nhiét dd nwée (T) la bién phu, phuong
trinhcédang: Iny =Ina+ b*In x + c*T

Va phwong trinh cubi sé la:

y=a xb * g@c*T

Trong d6, y mé t& mirc tang khéi lwong va
x la khéi lwong co thé hay thé trong (BW) cla
ca(Lustpatch, 2003).

1.2. Thanh phan ctia mirc ting khéi luong

DPé xac dinh thanh phan sinh héa cla ca
mu & cac kich c& khac nhau, ca dwoc thu
mau c6 pham vi kich c¢& 5-1000g (Bang 1).
Ca duoec thu tir cac thi nghiém lién quan dén
dy bao sinh trwdng va lwgng thirc an tiéu thu.
Do thanh phan sinh héa va ham lvong nang
lwong cla c& nudi cé thé bj anh hudng bdi
tinh trang dinh dwéng ciing nhw thanh phan
thirc an, nén viéc xac dinh thanh phén sinh
hoa co thé ca phu thudc vao sb liéu thu dwoc
v&i ca dwoc cho an cung loai thirc an. Ngoai
ra, cac mau ca bat tlr tw nhién twong &ng voi
ttrng nhom kich c& cling dwoc phan tich thanh
phan sinh héa dé so sanh. C4 sap thanh thuc
bi loai ra. Sé lwong ca cho méi nhém kich c&
nhw dwoec trinh bay & Bang 1. Ca cung nhom
kich ¢c& dwoc gop lai, cAp déng (-20°C) dé
bdo quan chd phan tich. thanh phan héa hoc
(chét kho, tro, CP, TL) cGia c& mu chadm den tw
nhién va nudi theo 7 nhém kich ¢& (5-10g, 20-
30g, 50-60g, 100-120g, 200-250g, 400-500g,
700-1000g). Phwong phap: AOAC (2005). Mbi
nhém kich ¢& 3 14n 13p.Ham lwong néng luong
(EV) dworc tinh dwa vao cac hé sé chuyén hoa
nang lvong 23,4; 39,2 va 17,2 kd/g cho protein
(P), lipid (L) va carbohydrate (CHO), theo thirc
tw twong wng (Cho va cong sw, 1982). Car-
bohydrate dworc tinh bang tbng chung tri» cho
tbng ctia do6 am, protein, tro va lipid. Theo dé,
ta c6 cong thire: EV (kJ/g) = 23,4 x P + 39,2 x
L + 17,2 x CHO, trong dé: CHO = Téng chung
— (D6 &m + P + L + Tro).

Bing 1. Cac nhém ci theo kich ¢& cin phan tich

Nhém ¢ ca (g/con) 5-10 | 20-30 | 50-60 | 100-150 | 200-250 | 400-500 | 700-1000
S6 lugng ca (con/mau) 40 10 4 2 1 1 1
Tong sb con 120 30 12 6 3 3 3

1.3. Thé trong chuyén héa

Ca can c6 nang lwong dé duy tri cac qua
trinh séng binh thworng nhw tudn hoan mau,
diéu hoa ap suat thdm thau, bai tiét va van dong
b4t k& n6 cé dwoc an hay khong. Tuy thudc
vao hoat déng, nhiéu mdc dd chuyén hoéa cé
thé dwoc phan biét nhu: sy chuyén héa co sé,

s chuyén héa binh thuwdng va sy chuyén hoéa
tich cwc (Fry 1957; Brett 1962). Téc dd chuyén
héa, & tAt cd cac mirc d6 hoat déng lai phu
thudc chi yéu vao kich c& ca va no ty 1& voi
thé trong chuyén hoéa (metabolic body weight)
dwdi dang a*BW(kg)°. Hai phwong phap chinh
tirng dwoc s dung dé xac dinh cac nhu cau
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nang lwgng & dong vat: phwong phap xac dinh
nang lwong truc tiép va gian tiép. Tuy nhién,
hau hét cac nha nghién clru sir dung phuong
phap gian tiép & ca. Phwong phap nay wéc
tinh nhu cau nang lvong clia ca gian tiép thong
qua cac sb do vé tiéu thu oxy, nhung ciing c6
thé& bao gdm phan tich so sanh co thé. Ky thuat
giai phau so sanh dwoc ap dung trong nghién
ctu nay nham xac dinh gia tri nang lwong cla
cac md dwoc st dung trong subt qua trinh ca
bi bé doi. Phuong phap nay dwoc chon vi do
la phwong phap kha thi va mang tinh tng dung
nhét: ca cé thé dwoc lwu gilr thanh trng nhém
trong mot bé, di chuyén tw do va thoi gian cla
mbi ky kiém tra la di dai. Sy that thoat nang
lwong va protein hang ngay vi thé co thé duoc
tinh toan dé dang. D& xac dinh sy that thoat
nang lwong va protein sau khi bi bé doéi, 3 con
ca cho méi mdét nhém trong 7 nhém céa can
nghién ctu (Bang 1) dwoc lwu gilr trong bé
150 L trong 11-40 ngay tuy theo kich c& ca va
ca khong dwoc cap thirc an. Sau thoi gian bd
doi, ca dwoc x ly va bao quan & -20°C cho
dén khi phan tich. Trong viéc tinh toan that
thoat nang lwong va protein do bé déi, mau ca
ctia mbi nhom kich ¢&, dwoc phan tich ban dau
duoc xem |a dai dién vé ham lwong cac chét
trong co thé dé tir do tinh toan sy that thoat
theo thoi gian bo doi.
2. Cac phwong phap phan tich
2.1. Phan tich hoa hoc

Viéc phan tich duwoc tién hanh tai Vién
Nghién cu va vng dung cong nghé Nha Trang
va Trung tdm Thi nghiém — Thwc hanh, Trwong
Pai hoc Nha Trang. Cac mau nguyén liéu thirc
an, thtrc an, ca mu cha yéu dwoc phan tich
theo Hé thdng phan tich thé (Proximate
Analysis System) hay con goi la Phuwong phap
Weende (AOAC, 2005). Phan tich proteindung
phwong phéap Kjeldahl. Phan tich lipid tdng sé
dung phuwong phap Folch (Folch et al., 1957).
2.2 Phén tich théng ké

Sé liéu dwoc xt ly thdng ké trén cac phan
mém SPSS (phién ban 16.0) va Excel.
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Phép kiém dinh Duncan’s Multiple Range
duoc st dung dé kiém tra sy khac nhau gitra
cac trung binh nghiém thirc. Cac sai khac
dwoc danh gia co y nghia & mire P < 0,05.

ll. KET QUA NGHIEN CU’U VA THAO LUAN

1. Sinh trwwédng cia ca mu nudi va lwong
thirc an ca an vao

Dé thiét 1ap mo hinh dw bao tiém nang sinh
trwdng cla ca ma chdm den trong sudt qua
trinh tdng trwdng, sé liéu vé sinh trwdng cla ca
va lwong thire an cé &n thu tir nhiéu thi nghiém
khac nhau da dwoc mo ta bédi cac ham toan
hoc. M&i quan hé gitra mirc tdng khéi lwong (g)
duéi dang bién phu thudc va thé trong (g) dudi
dang bién doc 1ap Ia phi tuyén va sb liéu cé thé
dwoc mo ta thich hop nhat v&i ham logarithm
tw nhién. Dbi logarithm cla ham nay 1a ham
mi thwong dwoc ap dung dé mé td mdi quan
hé ting trwdng phd bién trong sinh hoc:

Trong do, BW = thé trong (g) ctia ca c6 kich
co trong khoadng 5-1800g.

T = nhiét d6, trong khodng 20 — 32°C

n = kich ¢c& mau, 130.

Mirc ting khdi lwong: WG (g/ca/ngay) =
0,056 * BW(g)2-684 (1)

V&ir2 = 0,976 (Hinh 1).

Hoac bao gdm tac dong nhiét dd nhw mot
bién phu, qua phan tich hdi quy, ta c6 mic
tang khéi lwvong (WG):

WG (g/ca/ngay) = (0.000179*T® -
0,01714*T2 + 0,522468*T — 5,00525)*BW0.56
(2)

V&ir2 = 0,816 (Hinh 3A).

T d6, ta cé thé dw bao khéi lwong ca thu
dwoc sau t ngay nudi (BW,) tir khéi lwong ca
ban dau (BW,) nhw sau: BW, = BW, + WG*t «

BW,=BW, +[(0,000179*T3—0,01714*T2 +
0,522468*T — 5,00525)* BW 0-56]*t (3)

Lwong thire &n cé an vao ciing c6 thé dugc
mo ta theo cach twong tuw.

Lwong thire @n ca an vao: Fl (g/cé/ngay) =
0,062*BW0.75 (4)

V&ir2 = 0,978 (Hinh 1).
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Va khi bao gdm tac dong ctia nhiét d6 nuwée, qua phan tich hdi quy, ta co:

Lwong thrc an ca an vao: Fl (g/cé/ngay) =

2,411174)*BWO7 (5)
V6i 12 = 0,923 (Hinh 3B).

(-0,00021*T® + 0,014847*T2 — 0,33092*T +
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Hmh 1. Mike ting khdi lrong c4 () va lugng thire in ca dn vao hang ngay (€3}
trong mdi lién hé voi thé trong tang lén ¢ ca mu chim den dugc cho in dén théa man.

Hinh 1 thé hién mdi lién hé gitra mirc ting
khéi lwong ca (g) va lwong thirc &n ca &n vao
(g9) hang ngay va thé trong ctia ca& mu chédm
den (g). Cac duwdng cong md td mbi quan hé
& nhiét d0 nwéc trung binh 28°C cho ca lwong
thirc &n ca &n vao va murc tang khéi lwong ca.
T Hinh 1 c6 thé thay: mic tang khéi lwong
tuyét déi cling nhw lwong thire an dwoc ca dn
tang 1én cling v&i sy gia tdng cla thé trong ca.
Lwong thtrc @n ca an vao da tang & mirc do
cao hon so véi mire tang khéi lvong.

Hinh 2 (A va B) thé hién méi lién hé gitra
mirc tang khéi lwong ca (g) va lwong thire an
ca an vao (g) hang ngay va thé trong cta ca
mu chdm den (g) v&i tac dong bd sung cua

nhiét d6 nwéc. Hinh nay cho thay, khi nhiét do
nwdc ndm trong khodng 25-30°C, lwong thirc
&n c& an vao va mue tang khéi lwong tuyét dbi
clia ca tang |én khi kich c& ca tang Ién.

Diéu kién tién quyét cla viéc wéc tinh cac
nhu cau thirc an ctia mét ddi twong nudi mai 1a
phai xac dinh dwoc tiém nang sinh trwdng tbi
da ctia né. M6 hinh nay doi hdi phai cé sb liéu
sinh trwéng clia ca tir cac thi nghiém ma & do
ngudn cung cép thirc &n & géc dd nang lwong
va cac dwdng chét la khéng chiu gi¢i han va
céac diéu kién cho sinh trwdng téi wu phai dwoc
thda man.

Vi vay, mét trong nhirtng bwéc dau tién dé
xac dinh nhu cu nang lwgng va protein la phai

[o/ca'ngay)

Ll
= 7040
=500
=040
mapsn
" jpan
LFIE ]
w120
LEET ]

" 2
Hhie 89 e (4G

i ting k32 hsmg

LT

Lirgeing thin: S ci b wis
[pchiagi)

CICTS ) i

an

8 % i €}
thilwdwr.oﬂlg R o

Hinh 2. Biéu db thé hié¢n Mirc ting khoi lwong (A) va lwgng thire in c4 sir dung
(B) & ¢4 mt chim den c6 kich ¢& khac nhau trong mdi lién hé véi nhiét dd nwéc
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thiét 1ap mot Mo hinh sinh trwdng & cac mirc
nhiét d6 khac nhau cung véi mét sw danh gia
vé lwong thirc &n ca chi dong &n vao (Hinh 1).
Do nang lwong va lwgng protein thu vao la mét
ham sbé cta lwong thire &n cé an vao ciing nhw
chéat lwong thirc &n, nén viéc dy bdo lwong
thirc n ma ca co thé tiéu thu 1a can thiét. Diéu
nay can cé dé didu chinh ham lwong nang
lwong va protein cla thirc &n tiém nang.

Ca mu chdm den dwoc nudi bang thirc &n
tdng hop tw san xuat da cho thay két qua kha
quan. Theo dy b&o téng trwdng, cad mi cham
den sé tang trwdng tr 1 g dén khoang 1 kg
trong thoi gian nudi khodng 1 nam & nhiét dé
nwoc la 27°C (Phwong trinh (3)). Sinh trwdng
nay twong tw véi sinh trudng clia ca md cham
cam E. coioides va ca mu m& E. tauvina duwgc
nudi trong ao va dang ludi va ca mua trang
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E. aeneus dwoc nudi trong bé ngoai trdi va
nhirng déi twong ca mu nay déu |1a nhirng loai
céa bién co tdc dd sinh trudng nhanh (Chou and
Wong, 1985; Bombeo-Tuburan et al., 2001;
Lupatsch and Kissil, 2005). Trong khi dé6 mét
lodi c& mu c6 gia tri kinh t& khac & Dia Trung
Hai E. guaza, lai c6 tbc do sinh trwdng thap hon
trong diéu kién nudi, tham chi khi cho an bang
thirc &n sbng (Castello-Orvay et al., 1992).

2. Thanh phan cua mic tang khéi lwong
Thanh phan sinh héa clia toan bd co thé ca
mu chdm den tir 5-700 g dwoc thé hién trong
Hinh 3. Cac ham lwgng protein va tro khéng
thay ddi Idm khi kich c& ca tang lén va lan lwot
c6 gia tri trung binh 14 169,4 + 7,4 mg/g va 41,5
+ 6,9 mg/g (ham lwong tro khéng dwoc thé
hién trong Hinh 3A). Trong khi d6, d6 &m, ham
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Hinh 3. Thanh phin(A) va ham lwrong niing lweng (B) ciia ¢4 mi chAm den theo khéi lwong ca

lwong lipid va nang lwong da thay ddi dang ké
khi khéi lwong co thé ca tang 1&én va cé thé
dwoc thé hién tét bang cac phuwong trinh hoi
quy sau (n = 21). Nang lvong (kJ/g) = 3,51 x
BW0:102 y&i r2 = 0,937 (6);

Lipid (mg/g) = 9,288 x BW2°1 v&i r2 =
0,951 (7); D6 dm (mg/g) = 845,5 x BW-0.03 (i
r2 =0,936 (8).

Do phéan I&n nang luwong va protein ca tiéu
thu dwoc tich Iy dwdi dang tang trwdng, nén
thanh phan sinh hoéa co thé ca duoc xem la
mot nhan té quan trong khac bén canh tang
trwdng, cung xac dinh nhu cau ndng lwong va
protein cla ca. O ca mu chdm den, ham lwong
nang luwong tang lén khi khéi lwong ca tang 1én
va chi tdng nhe tir 4,4 dén 7,0 kJ (Hinh 3B)
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cho ca c6 kich c& tir 4,6 dén 700,5 g. Diéu
nay twong phan véi ca chém chau Au va ca
hanh d4u vang c6 kich c& 400 g, nhung chung
co6 cac ham lwgng nang lwong dat 10 kd hoac
tham chi 11,5 kJ/g khéi lwong ca sbng, theo
thir tw twong rng (Lupatsch et al., 2003a). Cac
gia tri tr két qua nghién ctru hoi thdp moét it
so v&i v&i cac gia tri cia ca ma trang
E. aeneus (4,8 — 7,5 kJ/g), tuy nhién cac mu
tréng lai c6 pham vi kich c& I&n hon (1 — 1600
g) (Lupatsch and Kissil, 2005).

Ham lwong protein nhin chung hau nhw
khong thay ddi nhidu & ca md cham den voi
cac kich c& cé nghién ctru va gia tri trung binh
la 169,4 mg/g. Dién bién ham lwong protein
theo kich c¢& va gia tri trung binh nay gan voi
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két qua nghién ctru trén ca mu tréng (Lupatsch
and Kissil, 2005). Viéc ham luvong protein hau
nhw 6n dinh con ham lwong nang lwong tang
Ién khi kich c& ca tang Ién mang tinh dac thu
cho hau hét cac loai ca nhw da dwoc mo ta
trwdc day (Lupatsch et al., 2003a).

Vi vay, trong viéc wéc tinh cac nhu cau
ddi véi tich Ity mé va tang trudng, nhirng bién
dong l&n gitka cac loai & khia canh nang lvgng
déu duoc ky vong dwa trén thanh phan mo khac

8OO

That thoit ning lwgng
(kledimgay)

A Kl g 4 (g)

nhau. Chang han, ca chém chau Au, c& hanh
dau vang va ca hdi Dai Tay Dwong cé mat do
nang lwong twong déi day nén ching ddi hdi
nang lwong thire &n trén don vj thé trong sbng
nhiéu hon so véi cac loai ca it béo hon nhw ca
mu. DU sao ciing can lwu y réng nhu cau protein
thrc an trén don vi mirc tang khéi lwong ca la
nhw nhau & céc loai ca (Lupatsch et al., 2003a).

3. Thé trong chuyén héa (Metabolic Body
Weight — MBW)

Thit thodt protels (gfo gy}

B Khdi lvgmg cé fg)

Hinh 4. Thét thoat ning lugng (kJ) va protein (g) hang ngay ciia cA mi chim den trong thi nghiém bo doi
theo mirc ting khdi lrong c4 (6 nhiét dd nwéce 28,0 £ 1,79°C)

Nhitrng méi quan hé gitra that thoat nang
lwong (kJ) va protein (g) hang ngay v&i khéi
lwong cé (g) & ca mi chAm den dwoc thé hién
trong Hinh 4 (A & B). Do cac thi nghiém duwoc
tién hanh trong méi trwdng nwéc bién cé nhiét
dd dao dong trong pham vi 24 — 31°C, nén ty
I& chuyén héa chi cé thé dwoc mé ta cho pham
vi nhiét do nay.

Ngoai ra, tac ddng cla nhiét do la khéng
Ién so véi tac dong cha khdi lwong ca vi khi
dwa nhan td nhiét dd vao phwong trinh dwoi
dang ham mi thi da khéng c6 thém sy cai
thién dang ké vé hé sé twong quan. Nhw vay,
sy that thoat néng lwong va protein (n = 42) ¢
thé dwoc thé hién bang cac phuong trinh sau:

Thét thoat nang lvong (kJ/ca/ngay) = 0,111
x BW0-827 y&i r2 = 0,909 (9);

Thét thoat protein (g/ca/ngay) = 0,003 x
BWO.70T vgi 12 = 0,822 (10).

Qua do, ta thay: s mi (kg)°8 va (kg)®’
da 1an lwot mo ta cac thé trong chuyén hoa

cho nang lwong va protein & ca mu chdm den.
Nhibng gia tri nay gan voi cac két qua nghién
clru trwdre day trén ca hanh dau vang, ca chém
chau Au va ca mu trdng (Lupatsch et al, 2003a
& b va 2005).

IV. KET LUAN VA KIEN NGHI

1. Két luan

1). Sinh trwdng clia ca mi cham den (dwdi
dang WG) dwoc thé hién bang phuong trinh:
WG (g/ca/ngay) = (0,000179*T3 — 0,01714*T2
+0,522468*T — 5,00525)*BW056 trong d6 T la
nhiét d6 nwéec.

2). Lwong thire &n ca st dung thé hién qua
phwong trinh: Fl (g/ca/ngay) = (-0,00021*T3 +
0,014847*T2 — 0,33092*T + 2,411174)*BW07
trong dé T la nhiét dé nuwéece.

3). Thanh phan ctia mirc tang khéi lwong &
ca mu chadm den nhu sau:

- Cac ham luvgng protein va tro khéng thay
ddi 1dm khi kich c& ca tang 1én va 1an lwot co
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gia tri trung binh 1a 169,4 + 7,4 mg/gva 41,5 +
6,9 mg/g.

- D6 &m, ham lwong lipid va ndng lwong
thay dbi khi khdi lwong co thé ca tang 1én va
c6 thé dwoc thé hién bang cac phwong trinh:
Do dm (mg/g) = 845,5 x BW-0.03; Lipid (mg/g)
= 9,288 x BW09:291: Nang lwong (kJ/g) = 3,51 x

lwong va protein & ca mu cham den.

2. Kién nghij

Nén trién khai thwc nghiém nuéi thit tron
chu ky dé kiém chirng cac théng sb ky thuat
va hiéu chinh cac théng sé (néu c6) dé hoan
thién M6 hinh sinh nang lwgng hoc cho ca mu
cham den.

BW0.102.

4). Sy théat thoat nang lwong va protein
(n = 42) dwoc thé hién béng cac phwong trinh:
Thét thoat nang lwong (kJ/ca/ngay) = 0,111 x
BW0:827: That thoat protein (g/ca/ngay) = 0,003
x BWO.701 Qua d6, sb mi (kg)°8 va (kg)°” 1an
lwot md ta cac thé trong chuyén hoéa cho nang

LOI CAM ON

Chung t6i cdm on sw hé tro clia dw an Aus-
tralian Centre for International Agricultural Re-
search (ACIAR) Project FIS-2006-141 va Dé
tai cAp Trwong TR2017-13-04.

TAI LIEU THAM KHAO

1. Baldwin and Sainz, 1995. Energy partitioning and modeling in animal nutrition. Annu. Rev. Nutr. 1995, 15:
191-211.

2. Bombeo-Tuburan, L., Coniza, E.B., Rodriguez, E.M., Agbayani, R.F., 2001. Culture and economics of wild
grouper (Epinephelus coioides) using three feed types in ponds. Aquaculture, 201, 229-240.

3. Brett, J.R., 1962. Some considerations in the study of respiratory metabolism in fish, particularly salmon.
J. Fisheries Research Board Canada 19: 1025-1038.

4. Castello-Orvay, F., Fernandez-Vilar, A., Llaurado, F., Vinas, R., 1992. Effect of different types of food on
growth in captive grouper (Epinephelus guaza, L.). Mar. Life, 1, 57— 62.

5. Cho, C.Y., 1992. Feeding systems for rainbow trout and other salmonids with reference to current estimates
of energy and protein requirements. Aquaculture 100: 107-123.

6. Cho, C.Y. & Bureau, D.P., 1998. Development of bioenergetic models and the Fish-PrFEQ software to
estimate production, feeding ration and waste output in aquaculture. Aquat. Living Resour., 11, 199-210.

7. Cho, C.Y., Slinger, S.J. and Bayley, M.S., 1982. “Bioenergertics of salmonid fishes: energy intake, expen-
diture and productivity”, Com. Biochem. Physiol. 73B, pp 25-41.

8. Chou, R., Wong, F.J., 1985. Preliminary observations on the growth and dietary performance of grouper,
Epinephelus tauvina, in floating netcages and fed dry pelleted diet from autofeeders. Singap. J. Prim. Ind., 13,
84-91.

9. Folch, J., Lees, M., Sloane-Stanley, G.H., 1957. Simple method for isolation and purification of total lipids
from animal tissues. J. Biol. Chem., 226, 497— 507.

10. Fry, EE.J., 1957. The aquatic respiration of fish. In: The Physiology of Fishes. (Brown, M.E. ed) Vol 1.
Academic Press, New York, pp. 1-63.

11. Glencross, B.D., 2008. A factorial growth and feed utilisation model for barramundi, Lates calcarifer
based on Australian production conditions. Aquac. Nutr., 14, 360-373.

12. Jobbling, M., 1994. Fish Bioenergetics. Chapman & Hall. 2-6 Boundary Row, London SE1 8HN, UK,

54 ¢ TRUONG DAI HOC NHA TRANG



Tap chi Khoa hoc - Cong nghé Thuy san S6 1/2018

310 p.

13. Lupatsch, 1., Kissil, G.W., Sklan, D., Pfeffer, E., 1998. Energy and protein requirements for maintenance
and growth in gilthead seabream (Sparus aurata L.). Aquac. Nutr. 4, 165-173.

14. Lupatsch, L., Kissil, G.Wm., Sklan, D., 2001a. Optimization of feeding regimes for European seabass
Dicentrarchus labrax: a factorial approach. Aquaculture, 202, 289— 302.

15. Lupatsch, L., Kissil, G.Wm., Sklan, D., Pfeffer, E., 2001b. Effects of varying dietary protein and energy
supply on growth, body composition and protein utilization in gilthead seabream (Sparus aurata L.). Aquac.
Nutr., 7, 71— 80.

16. Lupatsch, 2003. Factorial Approach to Determining Energy and Protein Requirements of Gilthead
seabream (Sparus aurata) for Optimal Efficiency of Production. PhD thesis, Institut fiir Tiererndhrung, Rhein-
ische Friedrich-Wilhelms-Universitét.

17. Lupatsch, 1., Kissil, G.Wm., Sklan, D., 2003a. Comparison of energy and protein efficiency among three
fish species: gilthead seabream (Sparus aurata), European seabass (Dicentrarchus labrax) and white grouper
(Epinephelus aeneus): energy expenditure for protein and lipid deposition. Aquaculture, 225, 175- 189.

18. Lupatsch, I., Kissil, G.Wm., Sklan, D., 2003b. Defining energy and protein requirements of gilthead
seabream (Sparus aurata) to optimize feeds and feeding regimes. Isr. J. Aquac.-Bamidgeh, 55, 243— 257.

19. LupatschT. L., Kissil, G.W., 2005. Feed formulations based on energy and protein demands in white grou-
per (Epinephelus aeneus). Aquaculture 248, 83— 95.

TRUONG DAI HOC NHA TRANG e 55



