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, ~ TOM TAT

Thite &n c6 vai tro quyet dinh den chat luong cua cé tra, ddc biét ham lugng cac axit béo co gia

tri cao trong co thit ca. Nghién ctru danh gia anh huong cia cac nguyén liéu dau bo sung vao thirc an

den sy thay doi thanh phan axit béo trong gan ca tra. Thi nghiém c6 4 nghiém thie (D1, D2, D3, D4)

bo sung lan l}ro“[ cac nguyén liu dau cam gao, hat lanh, dau ca, dau dau nanh; 1‘ nghiém ,thl:I‘C két hop

hat lanh va dau c4 (D5) va 1 nghiém thire thwong mai (D6). Gan dugc phan tich bang h¢ thong GC-FID.

Ket qua cho thay cac aXit béo thiét yéu co xu hudng thay doi twong ty nhau sau 6 théng’nuﬁi. Oleic axit

cao nhat & D1 (34,46%). Linoleic axit cao nhat ¢ D4 (6,67%). a-Linolenic axit cao nhat ¢ D2 (2,94%)

va D5 (2,02%), cao hon rat nhiéu so vdi cac nghiém thirc con lai. Arachidonic axit cua D6 (5,27%) la

cao nhat. Eicosapentaenoic axit cao ¢ D2 (1,32%) va D5 (1,25%). Docosahexaenoic axit cao nhat ¢ D3

(7,66%) va D5 (7,47%). Axit béo khdng bdo hoa cao ciia D4 (14,41%) cao nhat. Tong omega-3 cao

nhat D2 (10,84%), omega-6 cao nhat tai D4 (14,48%). Ty 1¢ omega-3/omega-6 cao nhat D2, thap nhat

0 D6. Nhin chung, nghién ciru cho thay thanh phéan axit béo trong gan ca phan anh sy tuong quan vé6i

thanh phan axit béo trong thirc an.

T khoa: Axit béo, Gan ca, HUFA, Thirc an

THE EFFECT OF OIL INGREDIENTS ON FATTY ACID PROFILE OF
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ABSTRACT

Feed generally plays an important role in fish quality, especially the high-value fatty acids in fish
muscle. The present study aimed to evaluate the effects of oil ingredients on fatty acid profiles of catfish
liver. The experiment was set up with 4 treatments (D1, D2, D3, D4) with 4 oil ingredients used
including rice bran, linseed, fish oil, soybean oil, respectively. A treatment with combination of linseed
and fish oil (D5). A commercial treatment (D6). Liver was analyzed by GC-FID system. After 6 months
of the feeding trial, the results showed that essential fatty acids in the fish liver tend to change similarly.
In which, Oleic acid was the highest in D1 (34,46%). Linoleic acid was the highest in D4 (6.67%). a-
Linolenic acid contained higher in fish fed linseed diet (D2) (2.94%), followed by the linseed and fish
oil diet (D5) (2.02%), much higher than the other treatments. Arachidonic acid of D6 (5.27%) was
higher than those in the others treatment. Eicosapentaenoic acid was higher in D2 (1.32%) and D5
(1.25%). Docosahexaenoic acid was higher in D3 (7.66%) and D5 (7.47%). Highly unsaturated fatty
acid of D4 (14.41%) was the highest. The total of omega-3 was higher in D2 (10.84%). The total of
omega-6 was higher in D4 (14.48%). The ratio of omega-3/omega-6 was the highest in D2, the lowest
was in D6. Overall, the study results revealed that the fatty acid profiles in striped catfish liver reflect
the fatty acid profiles of experimental feeds.
Keywords: Fatty acid, Feed, Fish liver, HUFA
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1. MO PAU

Theo Tong cuc Thuy san, nam 2019,
tong san luong thily san ca nudc wdc tinh
dat uwdc tinh dat 8.200,8 nghin tAn dat vuot
trén 1,2 tridu tan so v6i muyc tiéu dit ra va
tang 5,6% so v6i nam trude. Trong d6 san
luwgng nudi tréng dat trén 4.432,5 nghin tan,
tang 6,5% so véi nam 2018. Kim ngach xuét
khau thiy san dat 8,6 ty USD, giam 1,2% so
v&i nam 2018. Trong do, ca tra la mot loai
cé nudi co gia tri kinh té cao trong nganh
cong nghiép thuy san cua Viét Nam (Pa va
cs., 2014). San lugng nudi ca tra tai khu vuc
DBSCL trong nam 2019 dat 1,42 triéu tan,
tuong duong nam 2018. Trong do, 82% san
lugng cd nudc tap trung & cac tinh nhu
Pong Thap, An Giang, Bén Tre, Can Tho
(Hiép hoi thay san va xuat khau Viét Nam,
2019).

Xuat khau san pham ca tra 1a thé
manh ctia Viét Nam, nén viéc nghién ctru
nang cao hiéu qua kinh té ctia nganh hang
nay can dugc quan tim. Thuc té cho thy
phi 1€ ca tra chira ti 1€ cac axit béo c6 gia tri
cao nhu axit béo khong bao hoa da (PUFA),
axit béo khbng béo hoa cao (HUFA), axit
béo khdng bédo hoa cao nhém omega-3 (n-3
HUFA), omega-3 (n-3) kha thap so voi cac
loai ca khac c4 chém (Ho va Paul, 2009) va
gi4 cua ca tra thip hon nhiéu so véi cac loai
ca da tron khac va c4d nudc ngot trén thi
truong tiéu thy. Nhiéu nghién ctru trén cac
loai ¢4 khac nhau di chi ra rang khi ca duoc
cho an mdt loai thuc &n trong mot thoi gian
dai thi axit béo thanh phan cua lipid trong
co thé ca s& tuong ty thanh phan cac axit
béo trong lipid cua thirc an (Ruyter va cs.,
2000). Nghién ctru trén ca trim co bot
(Galaxias maculatus) nhan thay rang ham
luong HUFA tir thirc n c6 thé anh hudng
t6i tich lity HUFA trong co thé c4, ddng thoi
anh hudng toi ty 16 séng va su ting truong
ctia ca (Dantagnan va cs., 2013). Phu phdm
tir ché bién c4 tra chiém téi hon 60 - 70%
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sinh khdi ca, trong d6 c6 gan ca. Gan 1a noi
tang quan trong gitp chuyén hoa lipid
(Shirai va cs., 2001) va nhay cam vdi nhitng
thay doi trong thanh phan axit béo cta ché
d6 an udng (Sun va cs., 2011). Bén canh do,
gan 12 co quan trung gian chuyén tiép ngudn
axit béo sang tring; gitip cung cap ngudn
nang luong va dinh dudng trong qué trinh
thanh thuc (Pham Xuéan Ky va cs., 2012).
Theo Xu va cs. (1993) cho thdy thanh phan
axit béo trong gan va co thit twrong duong
voi nhau va twong duong véi thanh phin
axit béo trong thurc an.

Tuy nhién, cho dén nay, cac thong tin
vé thanh phén axit béo & cé tra n6i chung va
gan ca noéi riéng con kha it 6i. Cac nghién
ctru dinh dudng thic an & nudc ta hién nay
chi tdp trung vao cac nguyén liéu giau
protein va carbohydrate ma chua quan tam
nhidu dén viéc nghién ctu st dung céac
nguyén lidu giau chit béo. Vi vdy, nghién
ctru nay tap trung danh gia anh hudng cta
céc nguyén liéu dau bd sung vao thirc in dén
su thay doi thanh phan axit béo trong gan cé&
tra.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Pia diém

Dia diém bd tri thi nghiém tai ving
nuéi Tan Khanh Trung, xd& Tan Khéanh
Trung, huyén Lap V0o, tinh Pdng Thap
thuoc Cong ty Co6 phan Vinh Hoan. Phan
tich nguyén liéu chat béo, thirc dn va mau
gan tai phong thi nghiém thudc Trung tdm
Cong nghé Thirc an va Sau Thu hoach Thity
san, Vién Nghién ciu Nudi trong Thuy san
2.
2.2.Vat liéu va bo tri thi nghiém
2.2.1. Vatliéu

Khoang 8.640 con ca tra (30 g) tur
vung nudi Tan Khanh Trung, xa Tan Khanh
Trung, huyén L4p Vo, tinh Bdng Thép cua
Cong ty Cb phan Vinh Hoan duogc chon lya
dua vao nudi thi nghiém. Cac nguyén liéu
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dau: dau c&m gao, hat lanh, dau ca, dau dau
nanh va thirc an thuong mai dugc thu nhan
tir Cong ty C6 phan Thuc an Pilmico.
2.2.2. Bo tri thi nghiém va thize dn

Thi nghiém bao gom 5 nghiém thic
thac an the nghiém va 1 nghiém thuc
thuong mai, 4 1an Iap lai (Bang 1) duoc b

tri trong 24 giai tir A1 dén A24,6 m? (2 x 3
m)/giai, mat do nudi 360 con/giai. Ca duoc
cho an thoa man 2 lan/ngay kéo dai 6 thang.
Kiém soat cac thdng sé méi truong nhu pH,
nhiét d6, oxy hoa tan, téng ammoni nito
(TAN). Thu mau gan sau 4, 5, 6 thang nudi
danh gia thanh phan axit béo.

Bang 1. B tri cac giai nudi thi nghiém

Nghiém thac

M6 ta thirc an

Ky hiéu giai nudi

D1 Dau cam gao A0l - A10 - A19 - A24
D2 Hat lanh A04 - AO5 - Al4 - A23
D3 Dau ca A03 - A08 - A09 - A18
D4 Déau dau nanh A07 - Al12 - A13 - A22
D5 Hat lanh va dau ca (5:4) A02 - All - Al6 - AL7
D6 Thirc an thuwong mai A06 - A15 - A20 - A21

2.3. Thu mau

Ca sau khi bo d61 24 gio s€ dugc thu
ngiu nhién voi s6 luong 3 kg/giai. Tién
hanh md va thu tat ca phan gan ca. Mau
duoc luu trit trong thing d4 va giri ngay vé
phong thi nghiém trong 1 ngay. Mau gan sé&
duoc xay nhuyén va bao quén trong tii dong.
2.4. Phwong phap nghién ciru
2.4.1. Phuong phap phdn tich axit béo

Thanh phan axit béo ciia nguyén liéu
giau chét béo, thirc an, gan cé tra dugc chiét
xudt tir mau lipid tong va dugc methyl esters
dua vao phuong phép ISO 12966-2:2011.
St dung may sic ky khi Thermo
Scientific™ TRACE™ GC Ultra, dau do
ion hoa ngon lra (FID) dugc gén vo1 cot
TRACETM TR-FAME GC (100 m x 0,25
mm % 0,20 pum; Thermo Scientific). Chu
trinh nhiét dugc didu chinh theo phuong
phap chuan ctia AOAC 996.06. Céc axit béo
duoc xac dinh bz:ing cach so sanh thoi gian
luu cia FAME mau véi hdn hop chuan
FAME mix 37.
2.4.2. Phwong phdp xir Iy s6 liéu

Cac sb liéu duge xir 1y bang phan
mém théng ké SPSS 20.0. Phan tich phuong
sai (One-Way ANOVA) va so sanh céc cap
gid tri trung binh bang kiém dinh Tukey
(mirc y nghia 0,05) d6i v&i cac nghiém thic
ddng nhat vé phuong sai, nonparametric test
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d6i v6i cac nghiém thirc khong ddng nhat
vé phuong sai. Str dung Two-Way ANOVA
phan tich tuong tac gitia cac nghiém thirc va
thoi gian nuoi.
3. KET QUA VA THAO LUAN
3.1. Thanh phan axit béo ciia nguyén
liéu va thirc an thi nghiém

Thanh phan axit béo trong nguyén
lidu giau chat béo st dung trong thi nghiém
dugc trinh bay ¢ Bang 2. Trong nhom céc
axit béo khong no mot va nhidu ndi doi,
oleic axit (OA) va linoleic axit (LA) chiém
ti 16 cao nhét, phu hop nghién ctru cua Lé
Thanh Phuong va cs. (2015). OA cao nhit
dau cam gao (41,01%). Dau ca 1a nguyén
lieu giau arachidonic axit (ARA),
eicosapentaenoic  axit  (EPA)  va
docosahexaenoic axit (DHA) va khéng phat
hién & cac nhom dau con lai. Lé Thanh
Phuong va cs. (2003) dé cho thiy dau dong
vat chira ham luong EPA va DHA cao va
ciing khong phat hién & cac loai du thuc
vat. Trong khi do, hat lanh dugc phat hién
c6 chira ham Iuong a-linolenic axit (ALA)
cao (21,85%). Tuy nhién, ham lugng ALA
ctia dau hat lanh trong nghién ctru nay thap
hon so voi cac nghién cuu trudc do
(Hammond, 2003; Bayrak va cs., 2010).
Dau dau nanh c6 LA cao nhit (54,74%). Két
qua twong tu véi bao cdo cua Hammond
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(2003) yé ham luong LA trong dau dau
nanh. Téng PUFA c6 ham lugng cao nhat

trong dau dau nanh trong khi HUFA va n-3
HUFA cao nhat & déu ca.

Bing 2. Thanh phan axit béo chinh trong cac nguyén liéu dau (%/Y axit béo)

AXit béo RBO LS FO SBO
C16:0 Palmitic axit 19,41 2,80 19,27 10,47
C18:0 Stearic axit 191 1,89 3,58 3,91
> SFA 23,63 4,92 34,37 15,38
C18:1n9c Oleic axit 41,01 9,33 11,14 22,06
> MUFA 41,77 9,45 22,70 23,24
C18:2n6¢ Linoleic axit 32,50 6,76 3,24 54,74
C18:3n3 a-Linolenic axit 1,46 21,85 1,31 5,85
C20:4n6 Arachidonic axit - - 1,83 -
C20:5n3 Eicosapentaenoic axit - - 16,93 -
C22:6n3 Docosahexaenoic axit - - 7,27 -
> PUFA 34,02 28,61 33,66 60,64
> HUFA - - 26,35 -
n-3HUFA - - 24,52 -
n-3 1,46 21,85 25,83 5,85
n-6 32,56 6,76 7,21 54,79
n-3/n-6 0,04 3,23 3,58 0,11

(-): khéng phat hién; RBO: Dau cam gao; LS: Hat lanh; FO: Dau cd; SBO: Dau ddu nanh;
SFA: Axit béo bao hoa; MUFA: Axit béo khong bdo hd’a don; PUFA: Axit @éo khong bdo hoa
da; HUFA: Axit béo khong bdo hoa cao; n-3: tong omega-3; N-6: tong omega-6

Thanh phan axit béo trong thirc in ca
tra sir dung trong nghién ctru nay dugc thé
hién & Bang 3. Thanh phan céc axit béo cua
nguyén liéu kha twong ddng voi thanh phan
axit béo trong thirc an bd sung chung, trong
d6 phai ké dén sy twong dong vé ca céc axit
béo thiét yéu, no va khong no. Diéu nay phul
hop véi nghién clru ciia Asdasi va cs. (2011)
khi bd sung nguyén liéu dau vao thirc an ca
Tra. OA cao nhit D1 (42,31%). LA cao nhat
la D4 (41,57%). ALA cua nghi¢ém thuc D2
cao nhét (13,03%). EPA va DHA cao lan
lugt & D5(2,59%) va D3 (5,31%). Tong axit
béo bdo hoa (SFA) cua cac nghiém thirc
thirc an dao dong tir 24,48 - 38,58%. Trong
do, thirc dn thwong mai c6 tong ham luong
SFA cao nhit va thic an D4 thdp nhét.
Nguoc lai, thirc an thuong mai chira ham

https://tapchi.huaf.edu.vn
DOI: 10.46826/huaf-jasat.v6n1y2022.801

lugng PUFA thip nhat (21,12%) va thirc an
D4 chtra ham lwong PUFA cao nhét, chiém
46,49%. Tuy nhién, thuc an D4 lai chira
ham luwgng HUFA thip nhit (0,74%), thirc
an D3 chira ham HUFA cao nhat (9,20%).
Téng omega-3 (n-3) va omega-6 (n-6) trong
cac nghiém thirc thire an dao dong theo thur
tu1a 6,03 - 16,04% va 15,09 - 41,57%. Thirc
an D2 ¢6 téng ham Iuwgng n-3 cao nhét,
trong khi thirc an D4 c6 tong ham lwong n-
6 cao nhat. Ty 1¢ n-3/n-6 dao dong 0,12-
1,05. Theo nghién cru cia Asdasi va cs.
(2011) con cho rang ti 1& n-3/n-6 trong thirc
an cang giam thi toc do tang trudng cua ca
cang cao. Piéu nay c6 vai trd rit quan trong
anh huong dén su tang trudng cia ca, dong
thoi néu ham luong n-3 vuot qua muc cho
phép s& lam giam su phat trién cla cé.
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Bing 3. Thanh phan axit béo chinh trong thirc in ca tra (%/Y axit béo)

Axit béo D1 D2 D3 D4 D5 D6
Lipid 8,93 8,81 8,72 8,67 8,75 5,10
C16:0 Palmitic axit 22,61 26,78 20,28 18,57 22,26 31,25
C18:0 Stearic axit 4,43 4,22 6,13 5,41 8,36 6,90
>'SFA 27,97 31,85 27,00 24,48 31,45 38,58
C18:1n9c Oleic axit 42,31 35,46 38,21 27,68 39,93 38,36
>MUFA 44,06 35,95 42,45 29,03 43,23 40,30
C18:2n6¢ Linoleic axit 21,79 16,16 16,27 41,57 12,37 15,09
C18:3n3 a-Linolenic axit 3,50 13,03 5,07 4,18 6,83 3,45
C20:5n3 Arachidonic axit 0,93 1,09 3,89 0,12 2,59 0,86
C22:6n3 Eicosapentaenoic axit 1,75 1,93 5,31 0,62 3,53 1,72
>PUFA 27,97 32,21 30,54 46,49 25,32 21,12
>HUFA 2,68 3,02 9,20 0,74 6,12 2,59
n-3 6,18 16,04 14,27 4,92 12,96 6,03
n-6 21,79 16,16 16,27 41,57 12,37 15,09
n-3/n-6 0,28 0,99 0,88 0,12 1,05 0,40

(-): Khéng phat hién,; SFA: Axit béo bdo hoa; MUFA: Axit béo khdong bao hoa don, PUFA: Axit béo

khéng bdo héa da; HUFA: Axit béo khéng bdo hoa cao; n-3: tong omega-3; n-6: tong omega-6; D1:

dau cam gao; D2: Hat lanh; D3: Dau cé; D4: Déu ddau nanh; D5: Hat lanh va dau c4;: D6: Thirc dn
thwong mai.

Céc nghién cuu tip trung vao vi¢c su
dung cic nguyén liéu giau chat béo trong
thirc an thuy san dang dugc thuc hién trong
nhitng nam qua. Theo Manning va cs.
(2006) di nghién ctru sir dung thirc dn bd
sung dau bip va dau c4 moi cho ca nheo
My. Nam 2007, Yildirim- Aksoy va cs. da
stt dung dau c4 moi trong thirc an cho ca
nheo va nhan thdy ham luong axit béo n-3
trong fillet cao nhat ¢ thirc an bd sung 9%
dau ca. Nguyén Vian Nguyén va cs. (2011)
d3 nghién ctu st dung mot sé ngudn
nguyén liéu nhu dau c4, ddu nanh, diu cam
gao trong thirc an nudi ca tra cho thay khi
can bang nhu cau cac axit béo thiét yéu gip
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c4 tra ting truong tot. Dau ca thudng duoc
sir dung trong thirc an nudi tréng thiy san
vi ham lugng n-3 PUFA cao, dic biét la
EPA va DHA (Al-Souti va cs., 2012; Li va
cs., 2016). Ngoai ra, hién nay c6 rat nhiéu
céc nghién ctru thay thé dau ca bang céc loai
dau khac co6 ngudn gbc thuc vat. Theo
Zheng va cs. (2004) da nghién ctu anh
hudng cua cac dau thyuc vat nhu dau lanh
thay thé cho dau ca & mirc d6 phu hop dén
qua trinh tong hop axit béo khong béo hoa
trong gan c& hoi. Nam 2016, Li va cs. da
nghién ctru thay thé dau d4u nanh trong thirc
an ca trap giup tang trong lugng ca va ty 1€
LA, EPA, n-6 trong gan.
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3.2.Panh gia anh hwéng cac nguyén li¢u béo gan cé tra ¢ cac giai doan phét
giau chit béo dén thanh phan axit trién

Bing 4. Thanh phan axit béo ctia gan c4 tra sit dung thirc dn thi nghiém sau 4 thang® (%/Y axit béo)

Axit béo D1 D2 D3 D4 D5 D6

C16:0 Palmitic axit 26,83%c 27,89 26,19% 27,31%¢ 2542%  28,69°
C18:0 Stearic axit 10,80* 11,10* 11,77° 11,68 11,66 10,60
> SFA 40,87  42,35*  41,24*  4221*  40,53*  42,77°

C18:1n9c Oleic axit 33,31 32,15% 33,16 31,25* 33,53  34,12¢
>MUFA 35,91 34,77% 3583 33,85 36,12  36,78¢
C18:2n6¢ Linoleic axit 5,86°¢ 4,952 4,512 5,91° 4,782 5,47
C20:4n6 Arachidonic axit 4,68° 2,662 3,55P 4,11b¢ 3,640 5,31¢
>'n-6 14,044 9912  10,89%  13,30° 11,36° 14,724
C18:3n3 a-Linolenic axit 1,140 2,82¢ 1,34¢ 1,07° 1,77¢ 0,892
C20:5n3 Eicosapentaenoic axit ~ 0,65° 1,07¢ 1,14¢ 1,03¢ 1,19¢ 0,092
C22:6n3 Docosahexaenoic 7,30P 8,70°¢ 9,36° 8,46° 8,82°¢ 4,662
axit
>n-3 9,18° 12,979 12,049 10,65°¢ 12,009 5,732
>PUFA 23,22> 22,88° 22,93®> 23950  23,35b 20,452
>HUFA 14,84 14,092 15,85  15,60° 15,520 12,392
>n-3HUFA 8,05b 10,16° 10,69° 9,58¢ 10,22¢ 4,832
n-3/n-6 0,65° 1,31¢ 1,104 0,80° 1,06¢ 0,392

1Gi4 tri ctia 4 lan lap lai trén mot nghiém thirc.
abede: Chc gid tri trung binh c6 cdc chir cdi trén dau khéac nhau la sai khac c¢é ¥ nghia p < 0,05
SFA: Axit béo bao hoa;, MUFA: Axit béo khong bdao hoa don; PUFA: Axit béo khong bao hoa da;
HUFA: Axit béo khdng b&o hoa cao; n-3: tong omega-3; n-6: tong omega-;
DI: dau cém gao, D2: Hat lanh; D3: Dau cd; D4: Dau dau nanh; D5: Hat lanh va dau ca;
D6: Thirc an thuong mai.

Thanh phén axit béo ctia gan c4 tra tai
cac nghiém thirc thirc an khac nhau sau 4, 5
va 6 thang nudi duoc thé hién ¢ cac Bang 4,
5, 6. Pi voi miu gan sau 4 thang cho an
véi cac nghiém thuce thire an khac nhau ta
thdy su chénh léch giira cac nghiém thuc 1a
khong dang ké. Chu yéu la palmitic axit,
stearic axit, oleic axit, LA, tong SFA, axit
béo khong bao hoa don (MUFA), PUFA.
ALA cao & D2 (2,82%) va D5 (1,77%) va
cao hon rat nhidu so voi cac nghiém thirc
con lai. ARA cao nhat D6 (5,31%), D2
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(2,66%) thap nhat. EPA cao nhat D3 va D5
(1,14%, 1,19%), thap nhit D6 (0,09%).
DHA ¢ D3 (9,36%), D5 (8,82%) c6 gié tri
cao tuwong duwong nhau, thdp nhit D6
(4,66%). Tong n-3 cao lan luot tai nghiém
thirc D2 (12,97%) va D6 (5,72%). Tong n-
6 cao & D6 (14,72%), D1 (14,04%). HUFA
cao & D3 (15,85%), D4 (15,60%). Tuy
nhién, n-3 HUFA cao & D3 (10,69%) va D5
(10,22%), cac nghi€ém thirc con lai cod su
khéc biét khong déng ké. Ty 1¢ n-3/n-6 cao
nhat D2 (1,31%), thap nhat D6 (0,39%).
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Bing 5. Thanh phan axit béo ctia gan ca tra st dung thirc dn thi nghiém sau 5 thang! (%/Y axit béo)

Axit béo D1 D2 D3 D4 D5 D6
C16:0 Palmitic axit 26,13P 26,01° 2566% 2582% 24,09% 2741°
C18:0 Stearic axit 10,598 10,2882 10,702 10,542 11,42° 10,222
>SFA 40,51  40,31% 40,03% 39,59% 38,758 41,41°
C18:1n9c Oleic axit 34,32b  34,40b 34,22b  32,07a 34,23b 34,37b
>MUFA 36,93 36,96  36,90° 34,632 36,67 37,02°
C18:2n6¢c Linoleic axit 5,51P 4,142 5,04P 6,95¢ 4,77% 6,49°¢
C20:4n6 Arachidonic axit 4,04° 2,932 3,49P 4,84° 3,57° 5,99¢
> n-6 12,76° 9,242 11,26° 15,469 11,14 16,86°
C18:3n3 a-Linolenic axit 0,792 2,73¢ 1,390 0,792 1,97°¢ 0,862
C20:5n3 Eicosapentaenoic axit ~ 0,86" 1,92¢ 1,17¢ 0,95 1,82¢  0,10?
C22:6n3 Docosahexaenoic axit 8,06° 8,43bc 9,12¢ 8,48 938  3,69?
Y n-3 9,80°  1349¢ 11,81° 10,32° 13,449 4712
>PUFA 22,56 22738 23 07bc  2578° 2457 21572
S>HUFA 14,890 14,90°  15,49¢bc 16,49¢ 16,62¢ 12,542
>n-3HUFA 9,010 10,77%  10,42% 9,520  11,47¢ 3,862
n-3/n-6 0,77¢ 1,46f 1,05¢ 0,67° 1,21°¢ 0,282

YGia tri cuia 4 lan lap lai trén mot nghiém thirc,
ab.ede. Che gidg tri trung binh ¢6 cdc chir cdi trén dau khdc nhau la sai khdc ¢é ¥ nghia p < 0,05;
SFA: Axit béo bdo hoa; MUFA: Axit béo khong bdo hoa don; PUFA: Axit béo khong bdo hoa da;
HUFA: Axit béo khdng b&o hoa cao; n-3: tong omega-3; n-6: tong omega-6;
DI: dau cam gao; D2: Hat lanh; D3: Dau ca; D4: Déu ddau nanh; D5: Hat lanh va dau ca;
D6: Thirc an thwong mai

Bdng 6. Thanh phan axit béo cua gan ca tra sir dung thirc an thi nghiém sau 6 thang? (%/Y axit béo)

AXit béo D1 D2 D3 D4 D5 D6
C16:0 Palmitic axit 28,33 27,532 27,943 2808% 2863% 30,96°
C18:0 Stearic axit 12,02@b 12,10% 12,13 1297 11613 11,392
> SFA 42,962 42,392 42908 43,432 43,25% 45,032
C18:1n9c Oleic axit 35,75° 35,388 35750 33262 35,19 34,83%®
>MUFA 38,60° 38,088 38,820 350928 37,74% 37,46%
C18:2n6¢c Linoleic axit 5,968 5,312 6,128 7,150 5,978 5,862
C20:4n6 Arachidonic axit 3,58% 2,612 3,008 4,05° 2,862 4,510
>n-6 12,455 10,20 11,88% 14,679 11,512 13,70
C18:3n3 a-Linolenic axit 0,862 3,27° 1,092 0,962 2,31P 0,692
C20:5n3 Eicosapentaenoic axit 0,302 0,95¢ 061> 034* 072> 0,322
C22:6n3 Docosahexaenoic axit 4,72° 468> 451° 455 422  269°
>n-3 5,99P 9,33f 6,40P 5,08°P 7,50P 3,812
> PUFA 18,443 19,538 1828 20,65 19,02% 17512
>HUFA 10,442 9,082 9,832 11,142 9,59 9,708
>n-3HUFA 5,13° 6,05° 5,30° 5,020 5,19° 3,128
n-3/n-6 0,48 0,91¢ 0,54¢ 0,41° 0,654 0,282

1Gid tri ciia 4 lan lap lai trép mot nghiém thiec,
abcde: Cac gid tri trung binh cé cdc chir cdi trén dau khdc nhau la sai khéc cé y nghia p < 0,05;
SFA: Axit béo bao hoa, MUFA: Axit béo khéng bdo hQa don; PUFA: Axitﬂbéo khong bdo hoa da;
) HUFA: Axit béo khong béao hoa cao; n-3: tong omega-3; n-6: tong omega-6;
D1: dau cam gao,; D2: Hat lanh; D3: Dau ca; D4: Dau dau nanh; D5: Hat lanh va dau cd; D6. Thirc
; an thuwong mai.
Do6i voi mau gan sau 5 va 6 thang n-3 va n-6 c6 xu hudng twong ty nhau va
nuodi thi ham lugng cac axit béo chinh, dac tuong tu mau sau 4 thang, ngoai trir mot )
biét 1a ham lwong HUFA, n-3HUFA, tong khac biét nhung khong déng ké.
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Hinh 1. Thanh phan axit béo trong miu gan c4 tra an thirc an thi nghiém trong 6 thang

Gia tri cua céac loai axit béo chinh
trong mau gan dugc cho an cac nghiém thirc
khac nhau trong cac khoang thoi gian khac
nhau dugc thé hién & Hinh 1. Sau 6 thang
nubi, palmitic axit, stearic axit, OA, LA,
SFA, MUFA, PUFA cao nhét lan lugt D6
(29,02%), D4 (11,73%), D1 (34,46%), D4
(6,67%), D6 (43,07%), D3 (37,19%), D4
(23,46%). ALA cao & D2 (2,92%) va D5
(2,06%). ARA cua D6 (5,27%) va D4
(4,33%) cao nhat. EPA cao tai nghiém thuc

D2 (1,32%) va D5 (1,25%). DHA cao nhat
&6 D3 (7,66%); D2 (7,27%) va D5 (7,47%)
c6 ham Iugng cao tuong duong D3. HUFA
cia D4 (14,41%) cao nhat, D3 va D5 ¢o
ham lugng tuong duong nhau (13,72% va
13,91%). n-3HUFA cao ¢ nghiém thirc D2
va D5 (8,99%; 8,96%). HUFA va n-3
HUFA déu thap nhat nghiém thwong mai.
Téng n-3 cao nhat D2 (10,84%), n-6 cao
nhat tai D4 (14,48%). Ty 1é n-3/n-6 cao nhat
D2 (1,23%), thap nhat & D6 (0,31%).
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Hinh 2. Thanh phén axit béo trong mau gan c4 tra sau thoi gian an thirc an thi nghiém

Anh huéng thoi gian cho in dén
thanh phan axit béo trong mau gan ca duoc
thé hién ¢ Hinh 3. Trong d6, LA, MUFA
tang tur 4 - 6 thang. ARA, PUFA, HUFA, n-
3 HUFA, n-3, n-6, ti 1¢ n-3/n-6 tang tr 4 - 5
thang, sau d6 giam sau 6 thang. Nguoc lai,
palmitic axit, stearic axit, OA, ALA, SFA
giam tir 4 - 5 thang va tiép tuc ting sau 6
thang.

Thanh phan axit béo trong gan trong
thi nghiém phan anh thanh phan axit béo
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trong cac nghiém thic thirc an. Theo
Blaxter, 1989 h¢ sb chuyén d6i ngudn chat
béo thirc n sang chat béo co thé chiém
khoang 96%, do d6 muc ti€u ting ham
lugng chat béo co thé ci co hiéu qua cao
nhét di tir nguon nguyén lidu giau chét béo.
Nhiéu nghién ciru trén cac loai ca khac nhau
da chi ra réng khi ca dugc cho an mét loai
thire @n trong mot thoi gian dai thi axit béo
thanh phan cua lipid trong co thé ca duoc
sao chép gibng nhu axit béo thanh phin
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trong lipid cua thic an (Xu va cs., 1993;
Ruyter va cs., 2000a; Sun va cs., 2011). Pac
biét, ca an nghiém thirc bd sung dau thyc vat
tich Iiiy nhiéu axit béo chudi dai (n-6) hodc
(n-3) PUFA trong gan (Xu va cs., 1993).
M4u gan & nghiém thirc D4 (dau dau nanh)
giau LA dan dén ham luong ARA ciing nhur
téng ham luong n-6 cao hon so voi nghiém
thirc khac. Tuong ty nghién ciru cta Li va
cs. (2016) cho thiy khi ting ham luong dau
dau nanh voi ti 18 thich hop din dén ting
ham lugong LA, ARA, n-6 PUFA; gilp cai
thién tc do tang trudng, sy tich Iy lipid va
cac biéu hién gen lién quan dén chuyén hoa
lipid & gan cua ca trap M. amblycephala.
D6i voi nghiém thirc D2 va D5 (hat lanh)
giau ALA nén ham lugng EPA, DHA va
téng n-3 cao tuong duong nghiém thirc dau
ca. Nhiéu nguyén ctru da chimg minh ring
ché d6 in chira dau hat lanh, giau ALA c6
thé 1am ting ham luong EPA va DHA cua
phi & c& rd phi (Justi va cs., 2003; Al-Souti
Va cs., 2012). Piéu d6 chimg minh cé tra co
kha ning ty tong hop céc axit béo mach dai
hoic axit béo khong no ¢6 nhiéu ndi doi nhu
ARA, EPA, DHA tir nhiing axit béo c6
mach cacbon ngén (Xu va cs., 1993; Al-
Souti va cs., 2012; Li va cs., 2016). Tuy
nhién, muc d¢ ting ham lugng ARA, EPA
va DHA trong ché d6 in dau thuc vat khong
chénh léch nhiéu so voi viéc gitr lai tu ché
d6 dn c6 dau ca. Dau ca chira ham lugng cao
cé4c axit béo thiét yéu nhu EPA va DHA can
thiét cho ting truong va phat trién téi uu
(Sunvacs., 2011). Tuong tu nghién clru cua
Sowizral va cs. (1990) cho thay khong c6 su
gia taing mirc EPA va DHA trong co va gan
ctia ¢4 hdi van duge cho an ché d6 an su gia
tang mirc do C18:3n3 trong dau lanh. B
sung dau ca lam tang dang ké ALA, EPA,
DHA va tong n-3 PUFA cta gan so voi bd
sung dau dau nanh (Li va cs., 2016).
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Mot trong nhirng axit béo co gia tri
duoc quan tdm nhit & c4 1a ham luong
HUFA. Theo nghién ctru trén cé tram cé bot
cho thiy rang ham lugng HUFA tir thirc dn
¢6 thé anh hudng t6i tich liy HUFA trong
thit, dong thoi anh huong t6i ty 18 séng va
su tang trudng cua ca (Dantagnan va cs.,
2013). Két qua cho thay ham lugng HUFA
cao nhit & nghiém thirc bd sung dau dau
nanh, n-3 HUFA cao nghiém thirc sung hat
lanh. Piéu nay c6 thé giai thich do co ché
tong hop axit béo mach dai tir axit béo mach
ngin cua Ca tra. Bén canh d6, ham luong
HUFA va n-3 HUFA cao dng déu nhét 6 2
nghiém thirc D3 va D5 bd sung dau ca. Tuy
nhién, HUFA va n-3 HUFA déu khéng c6
su chénh léch nhiéu gilia cac nghiém thic
trir nghiém thtrc thuong mai. Cho thiy co
thé thay thé dau ca béng cac loai thyc vat
déu cho két qua twong duong nhau. Diéu
nay c6 thé giup cai thién cong thirc thirc 3n
thuy san theo hudng giam sir dung dau ca
ma van mang dén hiéu qua ting truong va
phat trién tuong duong (Zheng va cs., 2004;
Li va cs., 2016).

Ti 1€ n-3/n-6 trong khoang tir 0,31-
1,23. Su khac biét vé ti 1& n-3 va n-6 trong
thirc 4n s& anh hudng dén ti 16 ctia n-3 va n-
6 trong co thé ca (Nguyén Vin Nguyén va
Nguyén Ngoc Tram Anh, 2013). Ti 1é nay
thip hon so v6i nghién ciru ciia Asdasi va
cs. (2011) d6i v6i thanh phan lipid trong co
thit ¢4 tra gidng (10 g) vdi ti 1& n-3/n-6 tir
0,3 -0,7 va nghién ctru cuia Mohamed va cs.
(2011) véi mot sb loai ca nude ngot song
Nile voi ti 1€ n-3/n6 tir 0,9 - 3,6; nhung cao
hon so v&i nghién ctru Jabeen va cs. (2011)
s0 v6i mot sb loai ca nude ngot nhu ca chép
(Cyprinus carpio), tréi An (Labeo rohita)
va r6 phi (Oreochromis mossambicus) véi ti
1€ n-3/n-6 tir 0,23 - 0,27.
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4. KET LUAN VA KIEN NGHI
4.1. Két luan

Thanh phan cac axit béo thiét yéu
trong gan cé tra ¢ cac giai doan nudi khac
nhau c6 xu huéng thay doi twong tuy nhau
sau sdu thang nudi va phan anh sy tuong
quan voi thanh phéan axit béo trong thic an
thi nghiém. Trong cung thang nudi, nghiém
thirc bd sung dau dau nanh giau ham luong
LA va ARA. Nghiém thirc bo sung hat lanh
va dau ca giau ALA, EPA va DHA. HUFA
chiém ham lugng cao & nghiém thirc dau
dau nanh, cac nghiém thirc bd sung dau ca
c¢6 ham luong HUFA tuong duong nhau.
Ham luong n-3 HUFA cao nhédt & nghiém
thure chira hat lanh va dau ca. Cac axit béo
quan trong (HUFA, n-3HUFA, n-3, n-6)
déu tang tir 4 - 5 thang va giam sau 6 thang
nuoi.

B sung cac nguyén liéu dau véi ty 16
thich hgp trong thirc an thiy sdn giup tang
su tich Iy cac axit béo thiét yéu dic biét 1a
HUFA trong gan. Pong thoi, viéc thay thé
dau ca bang dau thuc vat nhu dau dau nanh,
hat lanh déu cho két qua tuong tu.
4.2.Kién nghi

Nghién ciru thém viéc bd sung cac
loai dau thyc vat khac va thoi gian nudi
nhiéu hon danh gia rd hon & cac giai doan
sinh truong khac nhau cta ca tra.
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