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Xac dinh cac tham s0 sinh hoc ctia 4 loai ca bien (Chém, Gio, Song cham nau
va Chim vay vang) phuc vu danh gia sic tdi moi trwong ving nuoi

Trin Thé Muu’, Phan Minh Quy, Nguyén Dirc TuAn, Pham Vin Thin, Tran Thi Mai Hwong
Vién Nghién ciru Nudi trong Thity san 1
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Tom tit:

Thi nghiém sinh héa trén 4 loai ca bién nudi phé bién & Viét Nam 13 ca Chém (Lates calcarifer Bloch, 1790), Gid
(Rachycentron canadum Linnaeus, 1766), Song chAm nau (Epinephelus coioides Hamilton, 1822) va Chim vay vang
(Trachinotus ovatus Linnaeus, 1758) dwgc thyce hién tai dio Cat Ba, Hai Phong. Ca thi nghiém c6 kich c¢& thwong
phim twong ung 2, 5, 2 va 0,6 kg/con. Thi nghi¢m nhim xac dinh cac tham s6 sinh hoc ciia loai nudi (Ap, Af, Ac) va
cac tham s6 dinh dudng lién quan (Pp, Pf, Fp, Ff, Fc) phuc vu dinh gia sirc tii méi truomg ving nudi. Két qua cho
thdy, ty 1¢ tiéu héa protein va chit béo trong thirc in c4 tap ciia ca Chém twong tng la 92,90 va 93,84%; ca Gio 91,17
va 95,53%; ca Song chiAm nau 95,20 va 96,40%. Ty 1¢ tiéu héa protein, chit béo va carbohydrate trong thirc in cong
nghiép ciia ¢4 Chim vay vang twong irng 1a 85,83, 76,47 va 13,68%. Ham lugng protein va chit béo trong co thit ca
Chém tuong tng la 19,28 va 6,27%; ca Gio 19,13 va 13,85%; ca Song chim niu 17,37 va 7,32%; c4 Chim vay vang
18,31 va 15,08%. Ham lwong protein va chit béo trong thirc in ca tap twong ing 1a 16,99 va 7,19%. Ham lugng
protein, chit béo va carbohydrate trong thirc in cong nghi¢p twong ng 1a 42,01, 9,93 va 27,82%. Trong co thit ca
nudi va ca tap khéng cé carbohydrate.

Tir khéa: Epinephelus coioides, Lates calcarifer, Rachycentron canadum, sirc tai méi trwong, Trachinotus ovatus, ty
1€ tiéu hoa.

Chi s6 phén logi: 4.5

do6, nghién cuu “Xac dinh cac tham s6 sinh hoc cua 4 loai ca

bién (Ch&m, Gio, Song cham nau va Chim vay vang) phuc
vu danh gia suc tai moi truong vung nudi” dugce thuc hién.

Mé dau
D¢ phat trién bén viing voi moi truong, nang suat nudi
trong thuy san phai phu hop véi stic tdi moi truong, néu

vuot ngudng s& gay ra nhiéu hé luy, dic biét van dé 6 nhiém
moi truong nude do cac chét thai phat sinh tir hoat dong
nudi trong thuy san. Stc tai moi truong dugc danh gia theo
mo hinh hé théng MOM (Modeling - Ongrowing fish farm
- Monitoring) cua Stigebrandt va cs (2004) [1] vdi cac tham
s6 sinh hoc, dinh dudng cua cac ddi tugng nudi, dinh dudng
cua thuc an va cac gia tri do dac thuc té tai cac vung nudi
thiy sdn ¢ Viét Nam. Danh gid stc tai moi truong (PROD
- Production, the holding capacity of a location) 1a dya trén
tinh toan tong san luong c6 thé nudi tdi da cia mot ving tai
mdi thoi diém. Khi tong san luong nudi thuce té cua ving tai
mdi thoi diém nhé hon PROD cua ving thi ving nudi 6 an
toan v6i moi truong. Pé tinh dugc sirc tai moi trudng cua
mot ving nudi can phai thu thap thong tin tir ving nudi do,
nhu kich thude ving nudi, tbe do dong chay va chit luong
nude tai ving nudi, déng thoi phai xac dinh thanh phan dinh
dudng trong thirc an st dung, thanh phan dinh dudng trong
co thit ca nuoi va ty 1€ ti€u hoa dinh dudng cua cé nudi. Do
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Céc ty 18 tidu hoa dinh dudng (tham sb sinh hoc)
duoc xac dinh bao gém: ty 1¢ ti€u hoa protein, chit béo
va carbohydrate (ky hi¢u twong ung Ap, Af va Ac) cia ca
Chém, Gid va Song chim nau d6i voi thirc in cé tap; clia
ca Chim vay vang ddi v6i thirc dn cong nghiép. Cac thanh
phan dinh dudng (tham sé dinh dudng) lién quan ciing duoc
xac dinh, bao gdm: ham luong protein va chat béo trong
co thit 4 loai ca (Pp va Pf); ham lugng protein, chit béo va
carbohydrate trong thirc an nudi ca (Fp, Ff va Fc).

Muc dich chinh cia nghién ctru nay la xac dinh duogc
nhiing tham sb trén dé phuc vu cho vi¢e tinh toan PROD
tai cac ving nudi, gop phan quy hoach ving nuéi bén vimng.
Vat liéu va phuong phap nghién ciu

Cd va bé thi nghigm

C4 thi nghiém gém: Ca Ch&m, Giod, Song chim nau va
Chim véy vang duoc lay tir cic 1ong nudi thwong pham &
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Abstract:

A biochemical experiment on four marine fish species
commonly farmed in Vietnam, sea bass Lates calcarifer
(Bloch, 1790), cobia Rachycentron canadum (Linnaeus,
1766), orange-spotted grouper Epinephelus coioides
(Hamilton, 1822), and short yellowfin pompano
Trachinotus ovatus (Linnaeus, 1758), was carried out at
Cat Ba island, Hai Phong province. The mean weight of
fish used in the experiment were 2, 5, 2, and 0.6 kg.ind"!,
respectively. The experiment aimed to determine the
biological parameters of the farmed fish (Ap, Af, Ac)
and related nutritional parameters (Pp, Pf, Fp, Ff, Fc),
for assessment of the holding capacity of a location. The
results showed that the apparent digestibility coefficient
of protein and fat in trash fish for sea bass were
92.90%, 93.84%, respectively; cobia 91.17%, 95.53%;
orange-spotted grouper 95.20%, 96.40%. The apparent
digestibility coefficient of protein, fat and carbohydrate
in pellet feed for short yellowfin pompano were 85.83,
76.47, and 13.68%, respectively. The protein content
and fat content in the muscle of sea bass were 19.28%,
6.27%; cobia 19.13%, 13.85%; orange-spotted grouper
17.37%, 7.32%; and short yellowfin pompano 18.31%,
15.08%, respectively. The protein content and fat
content of trash fish were 16.99%, 7.19%, respectively.
The proportion of protein, fat and carbohydrate of pellet
feed were 42.01, 9.93, and 27.82%, respectively. There
are no carbohydrates in the muscle of farmed fish as well
as trash fish.

Keywords: apparent digestibility coefficient, Epinephelus
coioides, holding capacity, Lates calcarifer, Rachycentron
canadum, Trachinotus ovatus.
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khu bé ca cuia Vién Nghién ctru Nudi trong Thiy san 1 tai
vinh Lan Ha, Cat Ba, Hai Phong. V&i mdi loai ca, chon
15 con c6 dd tudi, cung kich ¢, tinh trang strc khoé tot.
Kich ¢& ca Chém 2 kg/con, Gio 5 kg/con, Song chdm niu
2 kg/con va Chim vay vang 0,6 kg/con. Sau khi da chon, ca
dugc van chuyén séng vé Trung tim Qudc gia Gidng hai san
mién Bic (Xuan Pam, Cat Hai, Hai Phong). Tai day, ca thi
nghiém duoc bé tri ngiu nhién trong 12 bé composit tron,
day bé hinh nén ngugc, thé tich 6 m?, cap nuéc 5 m*. O giira
day bé, chop non ngugce 1a 16 thoat nude, tai vi tri d6 cam
mot Ong thing dung, thdp hon mit bé 20 cm dé nudc tang
mit tran vao 16 dng va thoat ra ngoai. Nudc cip vao bé theo
phuong tiép tuyén véi bé, tao dong nudc xoay tron trong
bé, nham gom tu phén ca vao giita day bé, cu thé I xung
quanh chan ciia 6ng thing dtmg, thuan loi cho viéc siphon
thu phan c4. M&i bé 5 con ¢4, véi 3 1an lap lai.

Thirc an thi nghiém

Dbi v6i ca Chém, Giod, Song chim nau, thic in 1a cé tap
tuoi duge chuan bi hang ngay bang cach rira sach cé tap,
can chinh xac khéi lugng nguyén con, cén lugng Chromic
oxide (Cr,0,) twong ung, dam bdo theo diung ty 1€: 99%
khéi lugng ca tap + 1% khdi luong Cr,0,. Cho Cr,0, vao
trong bung cé tap, sau d6 cho céa thi nghiém an. Tat ca ca
thi nghiém déu c6 kich thudc 16n nén chung thudng bt moi
nguyén con, theo d6 Cr, O, cling dugc cé thi nghiém an vao.

D6i voi ca Chim vay vang, sir dung thirc dn cong nghiép
da tron véi 1% Cr,O,. Cach lam thire an cho ca Chim vay
vang nhu sau: st dung thuc an vién cong nghi¢p danh cho
ca bién co san trén thi truong (goi tit 1a thirc dn thwong mai),
can chinh xac khéi luong thirc an thuong mai va Cr,0, theo
ty 16 trong tmg 99 va 1%. Nghién min thitc dn thuong mai
dén c& hat <250 pm ri tron voi Cr,0,, thém nudc loc cho
4m. Sau do6 ép lai thanh vién, duong kinh 8 mm vira ¢& voi
c4 thi nghiém bang may ép vién thu cong, phoi kho, dong
tai va bao quan ¢ -20°C cho dén khi dung.

Cho cd dn, thu phén cd va mdu phan tich

Cho c4 thi nghiém an mdi ngay 2 1an vao luc 8 gid sang
va 16 gio chidu. Cho c4 in bang tay, quan sat dén khi thay
¢4 no thoa mén, tuyét d6i khong dé thirc an thira trong bé.

Trong 7 ngay dau tién, tp cho ci dn quen thirc an thi
nghi¢m. 7 ngay dugc xem la du cho ca dao thai hoan toan
nhiing thirc an trudc d6 va thich nghi voi thic an thi nghiém [2].

Tién hanh thu phan ca trong 7 ngay tiép theo. Thu phan
bang cach siphon, chi yéu phan ca tap trung ¢ giita day
bé, xung quanh dng dimg. Thuong xuyén quan sat bé thi
nghiém, siphon ngay khi nao thdy cé phan.
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Phén c4 sau khi thu dugc thim kho bang gidy loc, roi cho
vao hop va bao quan & -30°C cho dén khi phén tich ty 1é tiéu
héa dinh dudng (Ap, Af va Ac). Mau phan ctia mdi bé thi
nghiém qua cac lan thu duoc gom chung véi nhau.

Mau thirc 4n ca tap, mau thirc in thuong mai ding trong
thi nghiém nay dugc bao quan & -20°C cho dén khi phan
tich thanh phan dinh dudng thiic an (Fp, Ff, Fc).

Cudi thi nghiém, mdi loai ca thu mau 1 con dé phan tich
thanh phan dinh dudng trong co thit ca (Pp va Pf).

Phén tich thanh phan dinh dwéng trong thivc dn, thit
va phédn cd

- b6 4m duge xac dinh bé‘lng cach séiy mau lién tyc trong
10 gio 6 nhiét do 100°C.

- Protein tong s6 duoc xac dinh theo phwong phap
Kjeldahl (N x 6,25).

- Chét béo tong sb duogc tach chiét bang ethyl-ether.

- Tro duoc xac dinh bang cach d6t mau trong 10 nung &
nhiét do 550°C trong 240 phut.

- Carbohydrate duoc xac dinh gian tiép theo cong thirc:
Ham luong carbohydrate (%) = 100 - Ham lugng protein -
Ham luong chat béo - Ham lugng tro.

Phdn tich ty I¢ tiéu hoa dinh duong

- Cr,0, duoc phan tich theo phuong phap Fish Nutrition
Lab, Kochi University, Nhat Ban: Mau + acid nitric dot ¢
nhiét d6 350°C trong 20-30 phit dén khi dung dich con
1 ml, & ngudi + perchloric acid dun tiép dén khi xuat hién
khoi, tiép tuc dun thém 20 phut, dé ngudi sau do dua vao
binh dinh mic 100 ml, thém nudc cat cho dén vach dinh
mirc, lic déu dung dich. Sau d6 soi mau ¢ budc song (OD)
350 nm, rdi tinh theo cong thirc:

%Cr,0, = 100 x [(OD - 0,0032)/0,2089/khdi lugng mAu (mg)].

- Ty I¢ tiéu hoa dinh dudng (Ap, Af va Ac) dugc tinh
theo cong thuc:

% Cr,0, % dinh dudng
. . trong thic an trong phan
Ty 1¢ tiéu hoa dinh dudng (Ap, Af, Ac)=1 - -
% Cr,0, % dinh dudng
trong phan trong thtrc an

Két qua va ban luan

Két qua phén tich thanh phan dinh dudng (Ap, Af va Ac)
trong thirc an nudi ca (bang 1) cho thiy, thirc an ca tap co
ham luong protein va chit béo twong tmg theo khdi lugng
uét 1a 16,99 va 7,19%; theo khdi lugng kho 1a 47,87 va
20,24%:; khong thdy c6 ham lugng carbohydrate. Thirc an
thwong mai c6 ham lugng carbohydrate rat cao (27,82%) va
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chi diing sau ham lugng protein (42,01%), con ham lugng
chat béo thap nhat (9,93%).

Bang 1. Ham lwong protein, chat béo va carbohydrate trong
thire an.

Thanh phén dinh dudng chinh trong thirc in

Loai thirc an nudi ca bién

Ham lwgng Ham lugng Ham lrgng
protein Fp (%)  chat béo Ff (%)  carbohydrate Fc (%)
khéi luong wot 16,99 7,19
Thic an ca tap -
khoi lwong kho 47,87 20,24
Thirc an cong nghiép 42,01 9,93 27,82

Két qua phan tich thanh phan dinh dudng trong co thit 4
loi c4 bién (bang 2) cho thiy, ham luong protein trong co
thit ca Chém 1a 19,28%, ca Gio 19,13%, ca Song chidm nau
17,37% va ca Chim vay vang 1a 18,31%. Ham luong chat
béo tuong tng 6,27, 13,85, 7,32 va 15,08%. Trong 4 loai,
¢4 Ch&m c6 ham lugng protein cao nhit va ham lugng chat
béo thap nhat.

Bang 2. Ham lugng protein va chét béo trong co thit ca (Pp va
Pf) (theo khoi lwong wét).

Ham leong protein Ham lgng chit béo

Loai ca Pp (%) P (%)
C4 Chém 19,08 6,27
C4 Gio 19,13 13,85
C4 Song chim ndu 1737 732
Ca Chim vay vang 18,31 15,08

Két qua phan tich ty 1¢ tiéu hoa dinh dudng trong thirc
an cua 4 loai ca bién (bang 3) cho thdy, ca Chém, Gid, Song
chidm nau dugc nudi bang thirc dn cé tap co ty 18 tiéu hoa
protein va chit béo kha cao (twong tng 92,90, 91,17 va
95,20%; 93,84, 95,53 va 96,40%). Trong khi d6, ca Chim
vy vang an thirc an cong nghiép c6 ty 18 tiéu hoa thap hon,
tuong ung 85,83 va 76,47%. Dic biét, kha nang ti€u hoa
carbohydrate rat thip chi dat 13,68%. Diéu nay goi ¥ cho cac
cong ty san xuét thirc an khong nén dura nhiéu carbohydrate
vao trong thirc dn nudi ca nham tranh lang phi nguyén liéu
va giam chat thai ra moi trudng nuoi.

Bang 3. Ty lé tiéu hoa protein, chat béo va carbohydrate trong
thire @n cua 4 loai ca bién.

Lo T9létieuhsa  TVJétieuhoa TYI¢ tidu héa
Loai ca thitc in Zot.e in Ap (%) chat béo Af carbohydrate
P P () Ac (%)
C4 Chém C tap 92,90 93,84
Ca Gio Cé tap 91,17 95,53
Ca Song cham nau ~ Cé tap 95,20 96,40
Ch Chim vy vang ~ Cong nghiép 85,83 76,47 13,68
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Nhu da néu ¢ trén, muc dich chinh cua viéc xac dinh
céc tham sb 1a dé phuc vu cho viéc tinh toan PROD tai cac
vung nudi. Panh gida PROD ving nudi nham gitp quy hoach
ving nudi an toan v6i moi truong, dam bao nghé nudi phat
trién bén vitng. Viéc tinh toan PROD duoc phong theo theo
mo hinh hé théng MOM [1]. M6 hinh dénh gia nay da dugc
ung dung rong rai trong cac vung nudi cia Na Uy, Chi Lé&,
Uc ciing nhu cua nhiéu nude khac va da mang lai hiéu qua
cho sy phat trién bén vitng ctia nghé nuéi thuy san & nhu’ng
nude d6. Dé thiy duorc su tham gia cua cac tham so trong
danh gia strc tai, can di theo nhiing budc tinh toan ciia qua
trinh danh gia nay.

PROD s& bang gi4 tri nho hon trong 2 gia tri TPF,,
TPF,,,. Trong do: TPF , 1a san luong nudi 16n nhit ma Van
gilt dugc ham lugng 6xy hoa tan trong nudc cao hon ngudng
oxy thap nhat ma loai nu6i chiu dugc; TPF,, 1a san lugng
nudi 16n nhit ma van gitr duge ham lugng ammonium trong
nuée dudi ngudng cao nhit loai nudi chiu duoc. TPF,,
=[O, - O,,n) L,DP.U_1/DO, va TPF = [(NH4qu -
NH W) L DP.U . ]fDNH Trong ca 2 phuong trinh nay, tu
so chu yeu hen quan dén dac diém cua vung nu01 con mau

s6 lién quan dén loai nudi. Boi vy, tiép tuc véi mau sb DO,

va DNH,.

DO, 1a lugng 6xy ti€u thy trén khoi luong ca, con DNH,
la lu’ong ammonium thai ra trén khdi luong ca. Cac cong
thtrc tinh nhu sau:

DO, = (Fp x Ap x Qr/3 - Pp x dW/dt) x Op + (Ff x Af x
Qr/6 - Pfx dW/dt) x Of + (Fc x Ac x Qr/d) x Oc

DNH, = (Fp x Ap x Qr/6 - Pp x dW/dt) x Np.

trong d6: Qr: khoi luong thire an ca tiéu thy hang ngay (cal/ngay)
8: nang luong cu thé cua thic an st dung; dW/dt: toc do
sinh truong theo ngay (g/ngay); Op, Of va Oc la lugng 6xy
can cho phan ra protein, lipid va carbohydrate.

Hai phuong trinh ndy cho thy sy tham gia ctia cdc tham
) Ap, Af, Ac, Pp, Pf, Fp, Ff, Fc trong danh gia PROD vung
nuoi. Do 1a ly do tai sao can thuc hién nghién ctru dé xac
dinh cac tham s6 nay.

Mot diéu dang chii ¥ trong nghién ctru nay 1a ham luong
carbohydrate trong thirc an thuong mai rat cao (27,82%)
(bang 1). Ham lugng carbohydrate trong thirc an phd bién
nudi ca hoi Dai Tay Duong chi & mirc 7% [1]. Carbohydrate
1a ngudn ning lugng ré nhét trong thirc an. Carbohydrate
sau khi duoc ca tidu hoa s& sir dung cho nhu cu ning luong
ctia co thé ca va dugc du trit dudi dang glycogen & trong
gan. Carbohydrate chu yéu ¢ dang tinh bot, duoc dua vao
thirc an nham gitip giam gia thanh thirc an va ting kha ning
két dinh trong qua trinh dun ép vién thic dn. Thanh phan
tinh bot trong thirc n gitp san xudt thirc n vién ndi khi
dugc dun ép 6 nhiét do cao.

TAP CHI
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Trong san xuit thirc an thiy san khong nén lam dung
qua nhiéu carbohydrate. Boi 1€, ddi véi dong vat co vu,
carbohydrate 1a ngudn ning luong chinh, chiing c6 thé 1ay
duoc khoang 4 calo ning luong tir 1 g carbohydrate, trong
khi d6, ca khong st dung hiéu qua carbohydrate, ching chi
lay dwoc khoang 1,6 calo tir 1 g carbohydrate [3]. Cé ciing
chi tiéu hoa duge mot phan nho carbohydrate trong thirc dn
chung da an vao, khoang 13,68% (bang 3).

Vé ¢4 tap, hau hét moi hé théng nuoi thuy san trén toan
thé gioi déu ding dén c4 tap, chu yéu & dang bot ca va dau
ca. Mot s6 hé thong nuéi str dung tryc tiép ca tap twoi goi la
thire an ca tap. Du ¢ dang nao ca tap van ludn duoc xem la
ngudn cung cap dinh dudng t6t nhét cho cac déi twong nudi
thuy san (ngoai trir nhitng d6i twong khong in dong vat, nhu
nghéu, hau...). Thirc 4n c4 tap dugc ¢4 nudi tiéu hoa rat tét.
Ty 18 tiéu hoa protein, chat béo trong thirc 4n ca tap cia 4
loai ¢4 bién & muc cao, tuong tmg 91,17-95,20% va 93,84-
96,40% (bang 3). Trong khi do, ty 1¢ tiéu hoa carbohydrate
duoc bo tréng boi vi trong ca tap, ca thi nghiém, cling
nhu trong hau hét tt ca cac loai c4, phan co thit khong co
carbohydrate.

Ham luong protein va chit béo trong co thit ¢4 Chém,
Gio, Song chdm nau va Chim vdy vang trinh bay & bang 2
dugc tinh trén khdi luong ca tuoi (khdi luong uét). Tinh
trén khdi luong twoi dé phu hop cho sir dung trong tinh
toan sirc tai moi truong. Hodc trong trudng hop tinh hé sd
chuyén hoa thic dn (FCR) ddi voi thirc n c4 tap thi ciing
tinh theo khdi lwong ca tap tuoi.

Nghién ctru trude ddy vé ham lugng protein va chit béo
trén thit c4 bién cho thdy, ham luong protein va chit béo
khac nhau & céc loai c4 khac nhau, that chi ngay trong cung
loai ca thi ham lugng nay cling khac nhau ¢ céc kich cd ca
khac nhau nhu (bang 4).

Bang 4. Ham lwong protein va chat béo cua 4 loai ca bién &
nhirng kich c& khac nhau.

Lodi ci Kich c& Ham lwong Ham lwgng Ham lugng Neudn

(g/con) nuée (%)  protein (%) chat béo (%) g
e 208408 84717471 5957023 7252299  [4]
(khoi luongkhd) 517831 734835 613561 200312 [5]
CiELn - 12001500 68,05:0,96 22,94:0,15  5,106026  [6]
(khoi lugng udt)
O 2302150 648658  182-187 141161 [7]
(khdi lwgng wot) e S T
CiSongchdmnay 20952387 3465 15861689 292556 (8]
(khoilugnguét) 761958 741751 219226 3548 9]

6475 T2ATAA 157167 6482 [10]
CACHmVayVang o) 764 go6q11 176179 73100 11
(khoi lugng udt)

§2,49-8370  6725-6823 21342199 10,12-1092  [12]
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Di x4c dinh duogc cac tham s sinh hoc Ap, Af, Ac va
cac tham s6 dinh dudng Pp, Pf, Fp, Ff, Fc cia ca Chém,
Gio, Song chim nau va Chim vay vang d6i véi thirc an ca
tap ciing nhu thirc an céng nghiép. Cac tham sb s& dugc
dung cho danh gia PROD vung nuoi. Carbohydrate khong
¢6 trong co thit cac loai ca bién. Thirc dn thwong mai nudi
¢4 bién ¢6 chira ham lugng carbohydrate qua cao, trong khi
¢4 tiéu hoa carbohydrate véi ty 16 rat thap, 1am lang phi thirc
in va gay 6 nhiém moi truong.
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