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TOM TAT

Téc déng ciia viéc thay thé hodn toan dau cd bang dau thiee vt dén ting
trieomg, hiéu qud sir dung thirc dn, thanh phan acid béo va thanh phdn
co thé ca dia (Siganus guttatus) dirge danh gia trong nghién ciru. Ca
giong (4,50 + 0,14 g) deoc nudi véi mdt dp 40 con/m? trong chin bé xi
mdng 4 m?, bé tri theo thiét ké hoan toan ngdu nhién véi ba nghiém thire:
dau ca (PC), dau ddu nanh (PN) va dau hieéng dwong (HD). Sau 60
ngay, ca an khau phan PC dat toc do tang treong, khoi lwong cudi va
sinh khéi cao hon déng ké so véi DN va HD (p < 0,05), dong thoi c¢6 hé
$6 chuyén héa thire an (FCR) thap nhdt. Thanh phan héa hoc (protein
thé, chdt khé, khodng) khéng khdc biét giita cac nghiém thiee (p > 0,05).
Ham heong acid béo khéng bio hoa da (PUFA) cao nhat ¢ cd an PC,
tiép theo la HD va PN. Két qua nghién ciru cho thdy dau cd la nguon
lipid phix hop nhdt cho S. guttatus; trong cdc nguon lipid thay thé, dau
ddu nanh va dau hieéng dwong cho hiéu qua tiong dirong.

Tir khéa: Acid béo, cd dia, dau thire vit, tang trudng, Siganus guttatus

ABSTRACT

This study evaluated the effects of totally replacing fish oil with plant
oils on the growth performance, feed efficiency, fatty acid profile, and
body composition of golden rabbitfish (Siganus guttatus). Fingerlings
(4.50 £ 0.14 g) were stocked at 40 fish m= in nine 4 m* concrete tanks
under a completely randomized design with three diets: fish oil (PC),
soybean o0il (DN), and sunflower oil (HD). After a 60-day feeding trial,
fish fed the DC diet exhibited significantly higher growth rate, final
weight, and total body weight than those fed DN or HD (p < 0.05). BDC
diet also achieved the best feed conversion ratio (FCR), followed by
DN, while HD had the worst FCR. Meanwhile, proximate composition
(crude protein, dry matter, ash) did not differ among treatments (p>
0.05). The highest polyunsaturated fatty acid (PUFA) content was
recorded in fish fed DC, followed by HD and DN. The results indicated
that fish oil was the most suitable lipid source for S. guttatus, while
soybean oil and sunflower oil showed comparable performance as
alternative lipid sources.

Keywords: Fatty acids, golden rabbitfish, growth, Siganus guttatus,
terrestrial vegetable oils
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1. GIOI THIEU

Ca dia (Siganus guttatus) 1a loai ca phan b
nhiéu & ving ven bién khu vyc Pong Nam A
(Gorospe & Demayo, 2013). Day 1a loai c4 co tbe
do tang trudng nhanh, gia tri kinh té cao, voi dic
diém thit tring thom ngon nén dugc ngudi tiéu ding
ua chudng (Syah et al., 2020). Ca dia c6 kha nang
thich (mg rong v6i do man tir 1%o dén nude bién.
Chung sinh sdng & cic ving cira song, ven bién, cac
vinh, dAm pha va ca ving bién khoi (Gorospe &
Demayo, 2013). Trong tu nhién, c4 dia la loai ca
hién, chu yéu an thuc vat. Giai doan gidng thirc dn
ch yéu ctia ca 1a cac loai rong, tao bién. Giai doan
truong thanh tinh an cua ching van khong thay doi,
nhung c6 xu hudéng &n nhiling loai thuc &an
¢6 kich ¢& 16n hon nhu cac loi rong, ¢6 bién (Saoud
et al., 2007).

Theo Hoang va Dyc (2012), ca dia, loai dac san
clia vang dam pha, 1a mot trong 177 loai ca phan b
tai dam ph4 Tam Giang — Cau Hai, thanh phd Hué.
Vé6i nhimg uu diém ndi bat, ching trg thanh d6i
tugng ¢ tiém nang 16n trong nudi trong thiy san
nhu: kha ning sinh san tot trong diéu kién nuéi nhét,
da san xuat gidng nhan tao thanh cong, c6 thé nuodi
don v6i mat d6 tha cao (Saoud et al., 2007; Syah et
al., 2020) ciing nhu nudi ghép véi cac dbi twong thiry
san khac (Luong et al., 2014), dinh dudng cua ca
ndm & béc thép trong chudi thirc dn va c6 kha ning
dap tng tot voi thire an cong nghiép (Syah et al.,
2020). Véi dic tinh an thyc vat, khiu phan thic an
cong nghiép ciia ca dia co thé chira it diu ca va nhiéu
dau thyc vat hon, gop phan nang cao tinh bén viing
va giam chi phi san xuat (Montero et al., 2008). Dic
biét, khac véi cac loai ca bién hau nhu khong hoic
¢6 kha nang yéu trong viéc tong hop cac acid béo
khong no chudi dai da (LC-PUFA) tir acid linoleic
va linolenic (c6 nhiéu trong cac loai diu thuc vat)
(Tocher, 2003), mot sb 1oai ca dia duge bao céo 1a
¢6 kha nang chuyén hoéa acid linoleic (LA) va acid
a-linolenic (LNA) thanh céc acid béo khdéng no
chudi dai (LC-PUFA) (Li et al., 2008; Xu et al.,
2012; Xie et al., 2015), bdi lodi ca nay so hitu cac
gen quan trong (45/46 fad, A4 fad, elovl5 va elovi4)
mi hoa cac enzym can thiét cho qué trinh tong hop
LC-PUFA (Li et al., 2008; Li et al., 2010; Monroig
etal., 2012).

Trong san xuat thirc an thity san, dau ca dugc sir
dung rong rii nhu mot ngudn lipid chat luong cao,
cung cdp ning luong va cac acid béo thiét yéu phuc
vu cho qua trinh ting trudng, phat trién va chuyén
hoéa cia cac loai thiy san nudi. Theo FAO (2020),
nudi trong thay san tiéu thu mot lwong 16n cac loai
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dau ca ¢ trong san xuat thirc an cong nghiép. Trong
nam 2016, khoang 80% san luong dau c4 toan thé
gidi da dugc dua vao st dung lam nguyén li¢u cho
cac nha may san xuét thirc 4 an thuy san. Cac chuyén
gia tin rang véi sy phat trién qua nhanh cta nudi
trong thiy san toan cau, cac ngudn cung cép dau ca
s& khong du dé dap tmg nhu cau nay trong tuong lai
(Turchini et al., 2009). Vi vay, dé phat trién bén
vitng nghé nudi trong thity san néi chung va nudi ca
dia no6i riéng, viéc nghién ctru tim ngudn nguyén liéu
thay thé dau ca 1a hét sic cap thiét.

Trong sb cac nguyén liéu cé thé thay thé dau ca
trong khau phﬁn an cua c4, dau thuc vat dugc xem
1a Iya chon bén virng hon va ré hon so v6i dau ca
(Montero et al., 2008). Viéc thay thé thanh cong dau
¢4 bang dau thyc vat s& gitp giam sy phu thudc vao
dau ca 1an chi phi san xuat (Piedecausa et al., 2007).
Mot s6 loai dau thuc vat nhw dau dau nanh, dau lanh,
diu huéng duong, diu ngd va dau 6 liu da dugc bao
c4o 14 nhimng nguyén li¢u co thé sir dung dé thay thé
toan phan hodc mot phan dau ca trong khau phéan an
cia cd trap mom nhon (Diplodus puntazzo)
(Piedecausa et al., 2007), ca trap vang (Sparus
aurata) (Montero et al., 2008), ca dia (Siganus
canaliculatus) (Saoud et al., 2010; Monzer et al.,
2017) va cé dia (Siganus rivulatus) (Abdel-Aziz et
al., 2022). Nghién ctru nay dugc thuc hién nham
kiém tra kha nang téng hop cac acid béo khong no
chudi dai da (LC-PUFA) tir dau d4u nanh va dau
huéng duong giau acid linoleic (LA), hai loai dau
nay san co trén thi trudng va gia thanh thap hon dau
c4. Dong thoi, danh gia anh hudng cua viée thay thé
dau c4 bang dau dau nanh va diu hudng duong trong
khau phan in 1én ting trudng, hidu qua st dung thire
an, ty 1¢ sébng va thanh phan acid béo cta ca dia
(Siganus guttatus).

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctiru

- Ca glong c4 dia gidng dwgc thu mua tir co
s& san xuét giong tai Thuan An, thanh phd Hué.
Trudc khi dua vao thi nghiém, ca dugc lya chon ky
nhiam dam bao tinh trang sirc khoe tét, khong co dau
hiéu di hinh hoac di tat, déng thoi ¢ kich thudce
dong déu. Sau khi van chuyén dén phong thi
nghiém, ca dugc xur 1y bang dung dich iodine voi
lidu luvong 1 mL/m? nham loai bé6 mam bénh ky sinh.
Tiép d6, c4 dugc nudi thich nghi trong diéu kién
phong thi nghiém trong 7 ngay trudc khi bd tri thi
nghiém. Trong giai doan nudi thich nghi, cac yéu to
moi truong nudce duge duy tri trong khoang phu hop
cho su sinh trudng cia ca, bao gdm nhiét do 25—
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32°C, ham lugng oxy hoa tan tir 5 mg/L tr¢ [én va
pH dao dong tir 7,3 dén 8,0.

— B¢ thi nghiém: Bé xi mang thi nghiém co
dung tich sir dung 4 m3, s6 luong 9 bé. Bé duge bb
tri trong nha c6 mai che (tAm che xen 14n tdm sang,
tam t6i) va dwoc bd tri hé thong bong neon chiéu
sang, dam bao cuong do chiéu sang 2000 lux, chu
ky chiéu sang 1a 12/12. M&i bé dugc bd tri 4 day suc
khi nhdm dam bao ham luong oxy hoa tan trong bé
ludn duy tri > 5 mg/L.

— Thc an thi nghiém: Khau phén an dwoc xay
dung dua trén khéu phﬁn co s¢ cho ca dia theo
Ghanawi et al. (2011) va Saoud et al. (2010). Khau
phan in duoc tao ra tir 8 loai nguyén liéu gom bot
ca va bt dau nanh 1a nguon cung cap protein; cam
gao va bot bép 1a nguon cung cap carbohydrate; dau
¢4 1a ngudn cung cap lipid (PC) dugc thay thé hoan
toan bang diu dau nanh (PN) hodc diu hudng
dwong (HD). Ngoai ra, vitamin va khoang tong hop
nhiam bo sung ngudn vitamin va khoang cho thtrc dn
thi nghiém; cht két dinh (CMC) dugc sir dung dé
tang tinh déo va két dinh cta hat thirc an. Nguyén
liéu ding dé phdi tron khau phan thirc dn (Bang 1)
duoc xat nhd, can dinh lugng, sau d6 dugc sang qua
man ludi (kich ¢& mat luéi 250 mm) nhim loai bo
tap chit va dam bao do tinh min. Tiép dén, cac
nguyén liéu dugc tron déu bﬁing may (MTD-7,5KW,
Viét Nam). Tiép theo, dau c4/dau dau nanh/dau
huéng duong twong g véi cac khau phan thirc dn
thi nghi€m va nudce (1,5 L nude/10 kg thire dn) duge
thém vao cho dén khi dat mot d6 4m nhét dinh (bot
¢6 thé tao thanh khdi khi ndm lai). Hon hop sau dé
dugc dua qua may ép vién (MDV-01, Viét Nam) dé
tao ra vién thirc an c6 duong kinh tir 0,5 mm. Cac
vién thirc dn duoc sdy kho (Tu sdy DK 400; Yamato
Scientific, Tokyo, Nhat Ban) ¢ nhiét d¢ 60°C trong
120 phut dé d6 4m dat khoang 12-13%. Cubi cung,
vién thirc an dugc dé ngudi, dong goéi trong thi ni
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16ng, luu trit & nhiét d6 phong va st dung dan trong
sudt thoi gian thi nghiém.
2.2. BH tri thi nghiém

Thi nghiém duoc bé tri trong 9 bé xi ming (dung
tich str dung 4 m3) theo kiéu ngau nhién hoan toan
bao gom khiu phan an st dung dau c4 1am ngudn
cung cap lipid (PC); khau phan thtrc an thi nghiém
thay thé hoan toan dau ca bang dau dau nanh (DN)
va khau phan an thay thé hoan toan dau c4 bang dau
huéng duong (HD); moi nghiém thire duoc 1ap lai 3
lan. C4 dia giéng (4,50 + 0,14 g) duoc tha nudi thi
nghiém v6i mat dé 40 con/m. Ca duoc cho in khiu
phan an thi nghiém; mdi ngay 3 lan (vao luc 7 gio,
11 gio va 16 gid). Cho an v6i lugng thirc an bang 5
- 7% khéi lugng than/ngay. Nude cép vao bé thi
nghiém dugc pha tron gitra ngudn nudc bién da
dugc loc sach va xur ly bang chlorine (20 - 25 ppm)
va nudc ngot tur giéng khoan (d3 dugc bom san 1én
bé lang) dé co d6 mdn 15 - 17%o. Cac thong s6 moi
truong nude bé nudi khac nhu: nhiét d6 dugc duy tri
trong khoang 25 - 32°C, DO > 5 mg/L vapH 7,3 - 8
trong sudt thoi gian thi nghiém. Thi nghiém dugc
tién hanh trong 60 ngay.

Trong qua trinh cho an thuong xuyén, theo doi
tinh trang bat mdi cua ca dé diéu chinh cho phu hop.
Luong thirc an dugc thay ddi 15 ngay/lan sau khi
xéc dinh sy tdng trudng cua ca. Hang ngay, cac yéu
t6 moi truong nudc duoc kiém tra nhu: nhiét 4, do
man, pH, DO. Trong khi d6, ham lugng cac khi NH3,
NO, va NOs dugce kiém tra 7 ngay/lan. Hang ngay,
trude khi cho ca 4n suét vao budi sang, tién hanh xi
phong loai bo cac chét thai, thirc an du thira ra khoi
bé nubi va cap bu luong nudc mat di do xi phong va
bay hoi. Pinh ky thay nudc cho bé nuéi thi nghiém
v6i luong 30 - 40%/tuan. Pong thoi, ludn kiém tra
tinh hinh bénh tit cua ca dé c6 bién phap xu Iy
kip thoi.

Bing 1. Nguyén liéu va thanh phin dinh dudng ciia khiu phén thirc dn thi nghi¢m

Nguyén liéu (g/100g) bC DN HD
Bot ca 34 34 34

Bot ddu nanh 26 26 26
Bot bip 16 16 16

Cam gao 15 15 15

Dau c4! 6 0 0

Dau dau nanh? 0 6 0

Dau huéng duong? 0 0 6
VTM & khoang* 2,4 2,4 2,4
Chit két dinh’ 0,6 0,6 0,6
Téng 100 100 100

Thanh phén dinh dudng (g/100g)
VCK 88,35 87,92 88,56
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Nguyén liéu (g/100g) bC DN HD
Protein tho 36,14 35,83 35,64
Lipid tho 12,02 11,84 11,75
Khoang tong so 7,25 7,18 7,20
Ning lugng (Kcal/100g) 3601 3535 3543

Ghi chii: DC- nghiém thirc ddu ca (nghiém thirc d6i chitng); DN- nghiém thire dau ddu nanh; HD- nghiém thirc dau hudng
duwong. 'Déu cd: Dau gan cd tuyét Moller’S Tran (Na Uy); *Ddu ddu nanh: Dau Déu Nanh Simply (Truong An); ); ‘Dau
hudng dwong: Dau huéng dwong Simply (Truong An); SHon hop vitamin va khodng chdt (khau phdn kg™): vitamin A,
2,000 1U; vitamin BI (thiamin), 5 mg; vitamin B2, 5 mg; vitamin B6, 5 mg; vitamin B12, 0,025 mg; vitamin D3, 1,200 1U;
vitamin E, 21 mg; vitamin K3, 2,5 mg; folic acid, 1,3 mg; pantothenic acid calcium, 20 mg; inositol, 60 mg; ascorbic acid
(35 %), 110 mg; niacinamide, 25 mg. MnSO4, 10 mg; MgSO4, 10 mg; KCI, 95 mg; NaCl, 165 mg; KI, 1,0 mg, CuSO4,
12,5 mg; FeSO4, 105 mg; Co, 1,5 mg; Na2SeO3, 1,0 mg. SChét két dinh: CMC: Carboxylmethyl cellulose (Trung Quzfc).

Bang 2. Thanh phin acid béo ciia khAu phin thirc dn thi nghiém

Acid béo (% tong acid béo) PC PN HD
Acid béo bao hoa (Total saturated-SFA) 24,63 22,65 22,70
C14:0 1,62 0,85 0,88
C15:0 0,17 0,22 0,23
C16:0 18,57 16,26 16,42
C17:0 0,18 0,29 0,41
C18:0 2,96 3,78 3,98
C19:0 0,17 0,14 nd
C20:0 0,39 0,41 0,35
C22:0 0,28 0,35 0,22
C24:0 0,29 0,35 0,21
Acid béo don khong bdo hoa (Total monosaturated- MUFA) 24,42 29,21 29,11
16:1n-9/n-7 2,23 2,12 2,25
18:1n-9 18,84 23,65 23,41
18:1n-7 0,11 0,08 0,06
20:1n-1/n-9 2,11 2,34 2,26
20:1n-7 0,02 nd 0,04
22:1n-9 1,11 1,02 0,95
24:1n-9 nd nd 0,14
Acid béo khéng bio hoa da noi doi (Total polyunsaturated fatty acids-PUFA) 49,07 46,21 46,33
18:3n-3 4,75 4,69 4,18
18:2n-6 22,37 2585 26,29
18:3n-6 0,18 0,16 0,12
20:2n-6 0,29 0,46 0,85
Acid béo khéng biio hoa da noi d6i mach dai n-6 (Total n-6 LC-PUFA) 2,44 2,68 2,64
20:4n-6 (ARA) 2,25 2,31 2,26
22:4n-6 0,18 0,34 0,36
22:5n-6 0,01 0,03 0,02
Acid béo khong bédo hoa da noi doi mach dai n-3 (Total n-3 LC — PUFA) 19,04 12,37 12,25
20:4n-3 2,87 2,79 2,85
20:5n-3 (EPA) 7,47 4,19 4,05
22:4n-3 0,91 0,86 0,89
22:6n-3 (DHA) 7,79 4,53 4,46

Ghi chu: nd: khong xac dinh duoc.
2.3. Phwong phap thu va xac dinh cac chi
tiéu thi nghiém
— Céc chi tiéu moi truong nude: nhiét d dugc
do 1 lan/ngay (8 gio) bang nhiét ke thuy ngén; do
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min dugc kiém tra 1 1dn/ngay (8 gio) bang khiic xa
ké (Total Meter RHS-10, Trung Quéc). Ham luong
oxy hoa tan (DO) va pH dugc do hang ngiy tai chd
bang may do DO cdm tay (Hanna Model HI-9146,
Romania) va may do pH (Hanna Model-HI98190,
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Romania). Mau nuéc dugc thu thap mdi tuin mot
1an (vao lic 8 gid) dé phan tich total amonia — TAN
(NH3/NH4"), nito nitrit (NO,-N) va nito nitrate
(NO;3-N) bang may quang pho da (Hanna Model-
HI83099, Romania).

Céc chi tiéu ting truong va thanh phan dinh

dudng

Khéi lugng va chiéu dai cua ca dia duge xac dinh
lac bat dau va két thuc thi nghiém bang cach bat
ngau nhién 10 ca thé/bé, tién hanh can khdi luwong
bang can dién tir (Ohaus model- EC6, My) c6 do
chinh xac 0,01 g va do chiéu dai toan than cua ca
bang thude ké (d6 chinh xac 0,1 cm).

Trudc khi tién hanh va két thiic thi nghiém, mau
ca dugc thu ngiu nhién 200 g/mau, dem bao quan
lanh trong tii dong ¢ nhiét do -20°C dé phan tich
thanh phan hoa hoc va acid béo. Phan tich thanh
phan héa hoc cua thic an thi nghiém va ca dia (toan
bo co thé) véi cac chi tidu: am d9, protein, lipid va
khoang tong s dugc phén tich tai Khoa Chin nuéi
Thu y, Truong Pai hoc Nong Lam, Pai hoc Hué. Cu
thé, ham lugng protein thd dugc xac dinh bang cach
do ham luong nito theo phuong phap Kjeldahl; lipid
thd dugc xac dinh bang phuong phap chlet xudt
bang ether theo Soxhlet va khoang tong s6 duoc xac
dinh bang cach nung trong 16 ¢ 550°C. Ham luong
am duogc xac dinh bang cach sy trong 10 ¢ 105°C
trong 24 gio. Chiét xuét lipid va phéan tich thanh
phﬁn acid béo ciia cac mau dugc thyc hién tai Phong
thi nghiém Upscience, Ha Noi. Tom tit, lipid dugc
chiét theo phuwong phéap cua Folch et al. (1957) va
dugc dinh lugng bang phwong phap can khéi luong
sau khi 1am kho dudi dong khi nito. Acid béo (FA)
dugc chuyén este hoa bang boron trifluoride va cac
methyl ester acid béo (FAME) duogc phan tich bing
may sic ky khi Gas Chromatography - GC
(Shimadzu Scientific Instruments Inc., Portland,
OR, USA) va dugc dinh danh bang cach so sanh thoi
gian luu v6i cac chat chuan 1a methyl ester acid
nonadecanoic (C19:0, Sigma-Aldrich, St. Louis,
MO, USA). Két qua dugc biéu thi dudi dang phan
tram (%) ctia tong FAME da dugc dinh danh.

2.4. Cic cong thire tinh toan

W2 -WI1

Miic tang khéi luong: WG (%) = x 100

W2 -WI1

Téc d6 tang truong: DGR (g/con/ngiy) =

Téc do tang trudng dic trung:
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x 100

SGR (%/ngéy) _ (Ln W2 ; Ln WI1)

. 1A A N2 . s
Ty 1€ song: SR (%) = HXIOO Luogng thtc an
Téng lugng thirc dn ¢ in vao A A

o Hé so

X 100 Hiéu qua str

vao: FI (g/ca thé) =

chuyén hoa thirc an: FCR =
Wit - Wl
PI

dung protein: PER =

Wit - Wi

Hiéu qua st dung lipid: LER =

Trong d6: W2 1a khdi lugng co thé cuia cé lac két
thic thi nghiém, W1 1a khdi lwong co thé ca lac tha,
t 1a thoi gian thi nghiém, N2 1a s6 lugng ca & thoi
diém két thic thi nghiém, N1 1a s6 lugng c4 luc tha
nuoi thi nghiém, FI 1a lugng thirc an ca an vao (tinh
theo vat chét kho), W; va Wi tong khdi luong ca luc
ban dau va két thic thi nghiém, PI Ia lugng protein
an vao, LI 13 lugng lipid an vao.

2.5. Phwong phap xir Iy s6 liéu

Cac gia tri trung binh cua céc chi tiéu thi nghiém
dugc tinh toan bang phan mém Excel. So sanh sy sai
khac vé cac chi tiéu tang trudng, ty 16 sdng, hiéu qua
st dung thure an, acid béo gitra cac nghiém thtrc thi
nghiém st dung One-way ANOVA va phép thu
Duncan véi mirc tin cdy p < 0,05 trén phan mém
Windows SPSS version 22.0.

3. KET QUA VA THAO LUAN
3.1. Swbién dong ciia cac chi tidu chit hrgng
nwéc

Céc chi tiéu chét luong nuéc khong bi anh
huong boi cic ngudn dau trong khau phan an (p >
0,05). P6 man bién dong trong khoang 15 - 17%o;
nhi¢t d6 27,0 - 30,8°C; pH 7,30 - 8,20; ham lugng
oxy hoa tan 4,92 - 6,80 mg/L; amoniac (NH3) 0,01 -
0,06 mg/L; nitrit (NO»-N) va nitrat (NO3-N) 0,10 -
0,50 mg/L va 1,0 - 10,0 mg/L (Bang 3). Theo
Gorospe & Demayo (2013) cé dia c6 kha nang chiu
dung vuot troi voi d§ man trong khoang rong tur 1
dén 35%o; ty 18 séng cua ca dia (S. guttatus) duoc cai
thién dang ké khi nuéi ¢ nhiét tr 22 dén 26°C
(Saoud et al., 2007); ham luong DO tir 4,50 mg/L
trg 1én duogc coi la phi hop dé ca dia sdng va phat
trién (Syah et al., 2020). Gia tri pH t6i wu dé nudi ca
dia nam trong khoang 6 dén 8,5 va NH; < 0,1 mg/L
(Saoud et al., 2007). Nhin chung, cac thong sb chat
lugng nude trong cac bé thi nghiém tuong déi 6n
dinh trong sudt thoi gian thi nghiém, khong chiu su
tac dong cua khau phan an thi nghiém va nam trong
khoang thich hop cho sy sinh trudng cua ca dia.
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Bang 3. S bién dong ciia cac chi tiéu chat hrgng nuée ¢ cac nghiém thire thi nghiém

Chi tiéu pPC PN HD Gi4 tri p
Do min (%) 15,59 £ 0,15 15,53 £0,10 15,55+ 0,11 0,34
Nhiét dé (°C) 28,35 + 0,04 28,32+ 0,01 28,36+ 0,02 0,45

pH 7,30 - 8,00 7,41 - 8,00 7,40 — 8,20 -
DO (mg/L) 5234025 514+0,17 5,35+0,37 0,54
TAN (mg/L) 0,23+ 0,01 0,24 + 0,02 0,23+ 0,01 0,14
NO»-N (mg/L) 0,19 + 0,02 0,224 0,01 0,22+ 0,03 0,18
NO3-N (mg/L) 426+0,14 433+031 4,50 + 0,44 0,38

Ghi chu: Cac sé liéu dwoc trinh bay ]d gid tri trung binh + do léch ghucfn hodc gia tri Min — Max d‘(ﬁ' voi chi tiéu pH. DC-
nghiém thirc dau ca (nghiém thirc doi ching); DN- nghiém thirc dau dau nanh; HD- nghiém thirc dau huong duong.

3.2. Téang truéng, hiéu qua st dung thirc an
va ty 18 song cia cac dia

Ngudn dau khac nhau trong khau phan an da anh
huong dén mot sb chi tiéu ting truong nhu khdi
luong luc két thiic thi nghiém (W2), mirc ting khoi
lugng (WG) va toc do ting truong cia ca dia
(p<0,05). Trong do, cac chi tiéu ting trudng nay cla
c4 dat tot nhat & nghiém thuc dau ca (lan lugt 1a
23,16 g, 414,29% va 0,31 g/con) (Bang 4) va cé su
sai khac c6 y nghia thong ké so véi nghiém thirc dau
d4u nanh va dau hudng dwong (p<0,05). Khau phan
HD, trong d6 dau huéng dwong duge sir dung lam
ngudn chat béo chinh, cho két qua thap nhat (1an lugt
la 22,10 g, 392,02% va 0,29 g/con). Tuy nhién,
khong c6 su khac biét c6 y nghia thdng ké vé cac chi
tiéu nay giira khdu phan BN va HD (p>0,05).

Theo Abdel-Aziz et al. (2022), ddu ca giau EPA
(20:5n-3) va DHA (22:6n-3) 1a cac acid béo thiét
yéu quan trong, can thiét cho su tang trudng cua c4,
dic biét 1a loai sdng trong moi trudng nudéce lo, min
(han ché kha niang chuyén hoa acid béo mach ngin
tr diu thue vat (ALA, C18:3n-3) thanh EPA va
DHA). Thanh phan acid béo cua khéu phan an
(Bang 2) trong nghién ctru nay cho thiy ham lwong
acid béo w-3 cao nhit & khau phan chira dau ca (Yo-
3: 19,04%), trong d6 gin nhu chu yéu 1a acid béo
EPA va DHA (chiém lan luot 7,47% va 7,79% tong
acid béo). Ngoai ra, dau ca con chira ham lugng
vitamin A va D cao (Piedecausa et al., 2007). Bay
chinh 14 nguyén nhan khién khau phan dau ca (BC)
mang lai hi¢u qua ting truong cia ca dia tét hon
khau phan dau dau nanh va diu hudng duong. Nhiéu
tac gia c6 giai thich va két qua twong dong voi
nghién ctru ndy. Izquierdo et al. (2003) cho rang acid
béo khong bio hoa cao m-3 trong dau gan ci tuyét
1a yéu t chinh tao ra sy ting trudng vuot trdi ciia ca
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vuge (Lates calcarifer) so v6i khau phan thay thé
hoan toan bang dau dau nanh. Montero et al. (2008)
ghi nhan thay thé hoan toan dau c4 bang dau dau
nanh va dau lanh trong khdu phan in cua cé trap
(Sparus aurata) hay Abdel-Aziz et al. (2022) thay
thé dau ca bang dau hat lanh, diu dau nanh va dau
huéng duong trong khau phan in cia ca dia (S.
rivulatus) déu 1am giam tang truong cua ca.

Nguoc lai, thay thé dau ca bang dau dau nanh
hay dau huéng duong khong anh hudng téi luong
thirc @n an vao (FI, g/c4), hi€u qua sir dung lipid
(LER) va ty 1¢ song cua ca dia (p>0,05). Tuy nhién,
hé s6 chuyén héa thirc dn (FCR) va hiéu qua su dung
protein (PER) chiu sy anh huong cua khau phan an
(p<0,05). Hé s6 FCR tbt nhat dwoc ghi nhan & khau
phan DC, tiép theo 1a khau phan DN va kém nhét ¢
khau phan HD. Xu huéng twong ty ciing dugc tim
thay 14 chi tiéu PER cao nhat dwoc ghi nhan & khiu
phan BC va thap nhét ¢ khau phan HD. Gia tri FCR
va PER c¢6 su sai khac co y nghia thong ké khi so
sanh giita khau phan DC véi DN va HD (p<0,05),
nhung khong ¢6 su sai khac giita khau phan DN va
HD. Két qua nghién ciru ny, twong ddng voi nghién
cuu cua El-Tawil et al. (2014), trong d6 ciing bao
c4o rang cac gia tri FCR va PER tt nhit dugc tim
thdy & c4 ro phi (Oreochromis niloticus) cho an khiu
phan c6 dau ca so véi cac khdu phan thay thé hoan
toan dau ca bing dau lanh, diu d4u nanh hay dau
ngd. Gié tri PER cao nhit cta ca dia (S. rivulatus)
dugc tim thdy ¢ khau phan dau ca so v6i khau phan
dau lanh, ddu dau nanh va dau huéng duong (Abdel-
Aziz et al., 2022). Trai ngugc, Keremah and
Terimokumo (2014) lai phat hién gia tri PER ¢ ca
tré glong (Heterobranchus longifilis) thap hon khi
sir dung khau phan c6 dau gan ca tuyét so v6i khau
phan dau dau nanh.
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Bang 4. Ting truong, hiéu qua sir dung thire in va ty 1¢ sdng ciia ca dia & cac nghiém thire thi nghiém

Chi tiéu pC PN HD Gia tri p
Khoi lugng ban dau (g) 4,51+0,14 4,50+ 0,13 4,50+ 0,11 0,27
Khéi luong luc thu (g) 23,16 +£0,02*  2253+0,07°  22,10+0,12° 0,01

Mirc ting khéi luong (%) 41429 +541° 401,12+ 1,67° 392,02+ 6,01 0,02
Toc d¢ tang trudng (g/ngay) 0,31+0,012 0,30 + 0,02° 0,29 +0,01° 0,00
Toc o tang truong ddc trung 5 53, ) 2,69+ 0,01 2,65+ 0,04 0,18

(%/ngay

Luogng thtc an ?n vao (g/con) 31,72+ 0,07 31,37+0,15 30,87 £ 0,77 0,46

Hicu qua C}z‘;yceﬁ)hoa thirc an 1,76 + 0,04° 1,82 + 0,08 1,84 + 0,05 0,02

Hiéu qua sir dung protein 1,77+ 0,012 1,74 +0,01% 1,72 +0,02° 0,05

Hiéu qua s dung lipid 5,25+ 0,03 5,29 + 0,02 5,28+ 0,05 0,73
Ty 18 sbng (%) 86,88+£2,60 8542+ 150 84,80+ 1,16 0,76

Ghi chii: Cdc 56 liéu dwoc trinh bay la gid tri trung binh + sai s6 chudn. PC- nghiém thirc dau cd (nghiém thire doi chitng);
DN- nghiém thirc dau ddu nanh; HD- nghiém thirc dau hwéng dwong. Céc gid tri c6 su sai khéc ¢6 y nghia thong ké khi

gia trip < 0,05.
3.3. Thanh phén dinh dudng ciia ca dia

Théng thuong, thanh phan dinh dudng cta ci
chiu sy anh huong cua _khéu phan an. Tuy nhién,
trong nghién ctru nay, khau phan in c6 chira cac loai
dau khac nhau khong tao ra sy khac biét vé cac thanh
phﬁn héa hoc ctia c4 dia nhu: d6 4m (M), protein tho
(CP), lipid thd (EE) va khoang tong so (Ash)
(p>0,05). Két qua cua nghién ctru cho thay, ci dia
c6 ham luong M toan than dao dong trong khoang
70,52 - 70,82%; CP 18,12 - 18,18%; EE 6,56 -
6,66% va Ash 3,16 - 3,21% (Bang 5). Nhiéu nghién
ctru c6 két qua trong dong véi két qua cua nghién
ctru nay. El-Tawil et al. (2014) bao cao rang khong
¢6 su khac biét c6 y nghia thong ké giira cac nghiém

thirc vé ham luong protein tho (CP) va vét chat kho
clia ca rd phi (O. niloticus) khi dugc cho an cac khau
phﬁn chira dau lanh, diu dau nanh va diu ngo.
Tuong tu, ngudn lipid trong khau phan khac nhau
cung khong anh hudng dén ham lugng vét chat kho
va khoang tong sd trong co thit ca trap den
(Aminikhoei et al., 2014). Cho ca dia (S. rivulatus)
an cac khiu phﬁn dﬁu c4, dau lanh, du dau nanh va
dau huéng duong khong anh huong dén ham luong
CP, EE va Ash trong thit ca (Abdel-Aziz et al.,
2022). Nguoc lai, cac ngudn lipid khac nhau trong
khau phin in di anh huong dén d6 4m va ham luong
protein thd ciua cd tdm (Acipenser schrenckii)
(Huang et al., 2014).

Bang 5. Thanh phin héa hoc ciia c4 dia (nguyén con) & cac nghiém thire thi nghiém

Thanh phin héa hoe (%)  C# lic tha 5C € lic ﬂ;‘;‘“’”h = 353
Am do (M) 70,63 +£2,19  70,82+2,42 70,64 2,13  70,52+2,88 0,34

Protein thd (CP) 18,12+ 0,41  18,16+0,19 18,18+0,18  18,15+0,15 0,56
Lipid thé (EE) 6,56 + 0,42 6,59 + 0,40 6,64 + 0,23 6,66+0,39 0,16
Khoang téng s (Ash) 3,16+ 0,27 3,21 +0,29 3,17+ 0,35 3,19+040 045

Ghi chii: Cac 56 liéu dwoc trinh bay la gid tri trung binh + dp léch chuan. DC- nghiém thirc dau cd (nghiém thirc doi
chirng); DN- nghiém thirc dau dau nanh; HD- nghiém thirc dau huong dwong. Cdc gia tri co su sai khac co y nghia

théng ké khi gid tri p <0,05.
3.4. Thanh phén acid béo ciia ca dia

Ham luong acid béo trong thit c4 dia chiu sy anh
huong cua khau phéan an thi nghiém (p<0,05). Ham
luong acid béo bao hoa (SFA) trong co thé ca dia
dugc ghi nhan ¢ thoi diém bat dau thi nghiém
(28,31%), c6 xu huéng giam xudng khi cho ca an
khau phan DC (26,60%) va ting khi c4 an khau phan
PN (28,53%) va HD (28,31%; Bang 6). Co su sai
khac ¢6 y nghia théng ké vé gia tri SFA giira khau
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phan BC so v6i DN va HD. Tuy nhién, khong c6 su
sai khac gitra hai khéu phﬁn déu thyc vat. Tuong tu,
ham lugng acid béo don khong bao hoa (MUFA)
cao dugc ghi nhan & nhém ca sir dung khau phan
dau thyc vat 1an lugt DN (29,94%), HD (30,29%) va
¢6 su sai khac so v6i nhém ca an khau phan DC
(26,74%). Trong @6, acid oleic 14 thanh phan chinh
ciia MUFA chiém 19,63% - 20,80%. Nguoc lai, ham
luong acid béo khong bio hoa da nbi doi (PUFA)
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cao nhat dugc ghi nhan & nhom ca su dung khau
phan DC (44,78%), sai khac ¢6 ¥ nghia thong ké so
v6i nhom ¢4 duge cho an khau phan BN (39,56%)
va HD (39,54%). Dic biét, ham lugng acid thiét yéu
nhu ARA, EPA va DHA trong thit (nhom ca st dung
khau phan an thi nghiém) khi két thuc thir nghiém
cao hon so v6i khau phan an thi nghiém. Didu nay,

Bang 6. Thanh phin acid béo ciia ca dia ¢ cic nghi¢m
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ching minh ca dia c6 kha ning chuyén hoa acid
linoleic (LA) va acid a-linolenic (LNA) thanh cac
acid béo khong no chudi dai (LC-PUFA) thong qua
cac gen (45/46 fad, A4 fad, elovl5 va elovl4) ma hoa
cac enzym can thiét cho qua trinh tong hop LC-
PUFA (Li et al., 2008; Li et al., 2010; Monroig et
al., 2012).

thire thi nghiém

K&t thiic thi nghiém

Chi tiéu Ban dau e DN HD Giatrip
Acid béo bio hoa (SFA) 28,31 26,60 0,18  28,53+0,39° 2831 = 0,47 0,04
C14:0 2,46 2,52+0,70 2,03+0,15 2,44 + 0,05 0,14
C15:0 0,58 0,37+ 0,03 0,14 + 0,04* 0,21 £ 0,02 0,55
C16:0 19,42 19,04 £ 0,32 19,32 £0,16 19,46 £ 0,23 0,17
C17:0 0,76 0,41 + 0,02 0,85+ 0,36 0,65 +0,03 0,38
C18:0 4,15 3,53+0,18° 4,54+0,15° 4,82 +0,19° 0,02
C19:0 0,01 0,01 +0,00 nd nd nd
C20:0 0,26 0,41 + 0,03 0,43 + 0,04 0,21 £ 0,02 0,40
C22:0 0,39 0,21 +0,02° 0,48 £ 0,04* 0,58 +0,07° 0,01
C24:0 0,28 0,09 + 0,02° 0,69 + 0,08? nd 0,00
Acid %‘iﬁégiﬁg bao 3002 2674:0,18°  29,94+049°  30,29+0,52° 0,00
16:1n-9/n-7 7,85 3,97 +0,11° 5,43 £0,28° 5,41 +£0,19? 0,00
18:1n-9 19,63 20,31 +0,20° 20,80 + 0,222 20,77 £ 0,152 0,21
18:1n-7 0,56 0,47 + 0,08° 0,53 +0,07° 1,23 £0,10° 0,00
20:1n-1/n-9 1,13 1,79 + 0,04 2,26+0,21°2 2,41 +£0,29* 0,16
20:1n-7 0,01 0,01 + 0,00 nd nd nd
22:1n-9 0,28 0,18 £0,03" 0,46 +0,08° 0,47 + 0,08 0,04
24:1n-9 0,56 nd 0,32 +£ 0,05 nd nd
Acid béo khéng bao hoa a b b
da nbi doi (PUFA) 39,77 44,78 + 0,27 39,56 + 0,19 39,54 + 0,46 0,00
18:3n-3 1,56 1,22 + 0,05 0,90+ 0,18 0,94+ 0,19 0,36
18:2n-6 16,21 15,09 + 0,24° 16,26 £ 0,172 16,29 + 0,142 0,02
18:3n-6 1,25 1,55+ 0,07 1,35+0,12 1,31+ 0,08 0,21
20:2n-6 0,42 0,02 + 0,00° 0,83 + 0,412 1,080,112 0,05
20:3n-6 nd 0,11 +0,02° 0,64 + 0,072 0,55+ 0,06* 0,02
20:3n-3 0,02 nd nd 0,01+ 0,01 nd
T&ng n-6 LC-PUFA 3,96 4,42+ 0,18 4,58+0,17 4,49+ 0,21 0,77
20:4n-6 (ARA) 3,81 4,14 + 0,05 4,21 +0,08 4,29 +0,10 0,82
22:4n-6 0,01 nd 0,02 + 0,01 0,01 £0,00 0,16
22:5n-6 0,14 0,28 £0,032 0,35+ 0,05% 0,19 +0,03° 0,05
Téng n-3 LC-PUFA 16,35 22,35+ 0,19° 14,82 +0,13° 14,88 £0,22° 0,00
20:4n-3 0,50 1,13 +0,02° 0,65 + 0,04° 0,70 = 0,03° 0,00
20:5n-3 (EPA) 7,18 9,16 +0,16* 7,07 +£0,14° 6,94 +0,16° 0,00
22:4n-3 0,02 0,01 + 0,00 0,01 + 0,00 0,01 + 0,00 0,33
22:6n-3 (DHA) 8,65 12,05 £+ 0,09* 7,28 +0,19° 7,22 +0,13% 0,00

Ghi chii: Céc 56 liéu dueoc trinh bay la gid tri trung binh + dg léch chudn. DC- nghiém thirc déu cd (nghiém thirc di
chimg); DN- nghiém thirc dau ddu nanh; HD- nghiém thirc dau hudng duong. Cdc gia tri ¢6 sy sai khac 6 y nghia
thong ké khi gia tri p <0,05. nd: khong xdc dinh duoc.

Trong nghién ctru nay, ham luong acid SFA va
MUFA trong thit ca dia cao & nhom ca an khau phan
thay thé hoan toan dau ca bang dau dau nanh va dau

272

huéng duong. Nguoc lai, ham luong LC-PUFA ¢
nhom cd ndy thap hon so véi nhom ca st dung khau
phan an chua dau ca. Nguyén nhan chinh la do dau
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thuc vat chi yéu chira nhiéu SFA va MUFA (Béang
2) chudi ngén nhu acid linoleic (18:2n-6, LA) hodc
acid a-linolenic (18:3n-3, ALA), nhung lai rét
nghéo LC-PUFA (El-Tawil et al., 2014). Mac du ca
dia c6 kha niang chuyén héa acid LA va ALA thanh
cac acid LC-PUFA (Bang 6) nhung kha nang nay rat
han ché. Vi véy, khi thiéu nguén LC-PUFA tir dau
ca da lam ham luong LC-PUFA trong thit nhom cé
su dung khéu phﬁn dau thuc vat thép hon rd rét. Két
qua cua nghién ctru nay, twong dong véi nghién ctru
clia Abdel-Aziz et al. (2022), thay thé hoan toan dau
c4 bang dau lanh, diu dau nanh va dau huéng duong
trong khau phén an cho ¢4 S. rivulatus ghi nhan ham
lugng LC-PUFA, tong ®-3 va -6 & nhom ca sir
dung khéu ph?ln an dau thue vat thép hon hin nhém
an khau phan dau ca. Thay thé ting phan dau ca
bang dau dau nanh trong khau phin an cua ca dia
(Siganus canaliculatus) da lam giam ham
luong tong -3, DHA, EPA va ARA trong thit c4
(Xu et al., 2012).
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4. KET LUAN

Dau c4 1a ngudn lipid dinh dudng mang lai téc
d6 tang truong, hi¢u qua sir dung thirc an tdt hon va
ham luong acid béo mach dai (tong n-3 LC-PUFA)
clia ca dia (Siganus guttatus) cao hon so voi dau dau
nanh va dau huéng duong. Trong khi viéc sir dung
dau dau nanh va dau huéng duong lam ngudn chét
béo chinh trong khau phan an cua ca dia cho hiéu
qua twong duong nhau. Do d6, viéc thay thé dau ca
bang dau d4u nanh hay diu huéng dwong trong khéu
phén an cia ca dia nén dwoc nghién ctru theo hudng
thay thé ting phan, nham xéc dinh ty 1¢ thay thé t6i
uu cho sy tang truong, hiéu qua s dung thirc an va
can bang thanh phan acid béo cia ca.
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