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ABSTRACT

This study was conducted to show the effect of dietary fatty acid w-6/ w-3
ratios on egg production, egg yolk fatty acids and cholesterol on 480 Hisex
Brown laying hens of 38 weeks of age. Birds were allocated according to a
completely randomized design into 6 treatments consisting of a control and 5
ratios of fatty acid w-6/ -3 (2, 3, 4, 5 and 6). The first was a control given
0% oil; the second treatment received 2.5% salmon fish oil (SFO) + 0.5 %
soybean oil (SO), the third given 2% SFO+1%SO; the fourth given 1.5%
SFO+1.5% SO; the fifth given 1% SFO+2% SO and the last given 0.5%
SFO+2.5% SO. Dietary treatments did not affect on egg production, feed
intake but increased egg weight and improved feed efficiency as compared to
control (P<0.01). The ratios of fatty acid w-6/ w-3 did not influenced on egg
quality but the increasing dietary fish oil reduced egg shell thickness. Contents
of linolenic acid, DHA and omega-3 polyunsaturated fatty acids (n-3 PUFA)
in egg were increased in ratio 2 (P < 0.01), while cholesterol content was
reduced (P =0.01) in the hens fed diet rich of SFO. DHA content in egg yolk
was affected by dietary fatty acid -6/ w-3 and highly related to the
expression of desaturase delta-5 (FADS1) va 6 (FADS2).

TOM TAT

Thi nghiém dwoc tién hanh trén 480 ga mdi dé giong Hisex Brown tir 38 dén
50 tuan tuéi, ga dwoc nudi véi 6 khdau phan cé ciing mike do protein va ndng
lwwong . Khau phan co sé (KPCS) nhdn 0% dau, 5 khdu phan con lai dwgc bo
tri voi 5 ti 1¢ acid béo w-6/ w-3 (TLOG6/3) la 2 (TLO2), 3 (TLO3), 4 (TLO4), 5
(TLOS) va 6 (TLOG) theo cdc mirc do phéi hop gitta dau nanh (DN) véi dau
¢4 héi (DCH) nhu sau: TLO2: 2,5%DCH+0,5%DN; TLO3: 2%DCH+1%
DN; TLO4: 1,5%DCH + 1,5% DN; TLOS5: 1% DCH + 2% DN; TLO6: 0,5%
DCH + 2,5%DN, dé danh gi¢ anh hong ciia cdc ti ¢ aicd béo w-6/ w-3 trong
khdu phan lén nang sudt sinh san, thanh phdn chat béo va him luong
cholesterol ciia long dé trimg. Cdc ti I w-6/ w-3 trong khau phan khéng dnh
hieong dén ti 1é dé, tiéu ton thirc an nhung lam tang khoi leong trieg va hiéu
qua sir dung thire dn so véi KPCS. Chdt luong tritng khong bi anh hwéng boi
cac TLOG6/3, nhung lam giam d¢ day vo so voi KPCS. Cac ti Ié w-6/ w-3 dd
lam thay d6i thanh phan chat béo ciia long do trimg, ham leong acid omega 3
nhw linolenic, DHA cao & cdc khau phan ¢6 mitc DCH cao (TLO2). Ham
lwong cholesterol long do trimg giam y nghia ¢ khdu phan TL2, TL3, TL4
(P=0,01). Mirc @ biéu hién ciia cdc gen desaturase delta-5 (FADSI) va 6
(FADS2) ciia gan ga c6 twong quan rat cao véi ham lwong DHA long do
trieng.
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1 PAT VAN BE

Céc acid béo chua no nhiéu ndi d6i nhu acid
linoleic (Cis-9,12-Octadecadienoic acid, C18:2) va
alpha acid linolenic (Cis-9,12,15-Octadecatrienoic
acid, C18:3) con dugc phan loai la acid béo omega
6 va omega 3, c6 vai tro rit quan trong trong dinh
dudng dong vat, nhat 1a & nguoi. Cac acid béo
omega 6 1a tién chit cta cac eicosanoids ctia hé
théng noi tiét trong co thé nhu prostagladin,
leukotriene,  prostacyclin, thromboxane va
hydroxyacid. Cac acid béo omega 3 c6 chlic nang
quan trong trong viéc hinh thanh mo than kinh va
mét, dap ung cho cac hoat dong on dinh cta hé
théng tim mach va diéu hoa hoat dong cua hé
thong mién dich (Neuringer er al, 1988;
Levinson et al., 1990). Trong co thé cac acid béo
omega 6 nhiéu ndi d6i nhu acid arachidonic (AA,
C20:4) duoc tong hop tir acid linoleic va
docosahexaenoic acid (DHA, C22:6) dugc tong
hop tir cac alpha linolenic. Dong vét khong thé
chuyén dbi cac acid béo omega 6 thanh DHA.
Ngoéi ra, ti s acid béo -6/ -3 rat quan trong ddi
véi ste khoe cia nguoi va dong vat vi nd chi ra su
can bang cac acid béo chua no. Mot qua trimg tiéu
chuén c6 ti s6 nay la 20:1. Trong khi trimg ga nudi
ngoai tu nhién ¢o ti s6 1a 1:1 (Simopoulos, 1999).
Theo Bourre (2005), cac nudc Chau Au khuyén
céo ti s6 acid béo ©-6/ ©-3 trong khiu phan cua
ngudi 1a 5:1 — 6:1 va theo FAO va WHO thi ti s6
nay co thé tir 5:1 — 10:1.

Mot s loai dau giau céc acid béo thiét yéu da
dugc dwa vao khiu phan cua ga mai dé dé lam thay
d6i thanh phan acid béo ciia qua trimg nhu dau hat
lanh, nanh, dau ca, diu hat huéng duong. Tuy
nhién sir dung riéng 1¢ mot loai dau ciing ¢6 anh
huong bat loi nhu dau hat lanh quéa giau cac acid
béo chua no omega 3. Khi dua dau hat huéng
duong qua nhiéu acid linoleic vao khau phan ga
mai két qua 1a qua trang qua nhiéu AA (acid
arachidonic, C20:4) (Baucells et al., 2000,
Schreiner et al., 2004). Nhiéu nghién ctru di chi
ring gi mai sy tidu thy cac acid béo omega 3 trong
dau ca da lam ting cac acid béo omega 3 nhu EPA
va DHA (Hargis et al., 1991), tuy nhién lam cho
quéa trimg c6 mui tanh c4. Dau nanh rat gidu cac
acid béo omega 6 (55%) nhung ciing c6 mot ti 1€
omega 3 (8%) (OLiveira et al., 2010). Do d6 can
thiét phai nghién ciru phdi hop cac loai chét béo dé
kiém soat ti 1& acid béo ©-6/ ©-3 vao khiu phan ga
mai dé.
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Muc tiéu dé tai 1a danh gia anh huong céc ti 18
acid béo -6/ -3 trong khiu phan bang cach phdi
hop dau ca hdi v6i dau nanh theo cac ti 1¢ khac
nhau 1én nang suét sinh san, su tich liiy ham luong
cac -3 PUFA, ham lugng cholesterol trong long
do tring dong thoi xac dinh su biéu hién cia hai
gen FADS1 va FADS2, day la nhiing gen c6 vai tro
kéo dai chudi carbon va “chua no héa” cac acid
béo thanh AA va DHA long d6 tring ga.

2 PHUONG TIEN VA PHUONG PHAP
THI NGHIEM

2.1 Pia diém, chudng trai va dong vat thi nghiém

Thi nghiém duoc thue hién trén 480 ga mai dé
gidng Hisex brown tir 38 dén 50 tudn tudi tai mot
trang trai chan nudi ga cong nghiép ¢ Binh Duong.
Ga dugc nudi trong chuong kin c6 hé théng thong
gi6, nhiét do trong chudng nudi dao dong tir 26 —
29°C. Tat ca cac ga mai dé da di vao giai doan san
xudt 6n dinh, dugc tiém phong cac bénh truyén
nhiém day du.

2.2 Thikc in va khdu phin thi nghi¢m

Dé tai dugc thuc hién trén 6 khau phan thirc in
thi nghiém vai 2 loai chit béo 1a dau nanh (DN) va
diu ca hdéi (DCH). Dau nanh la dau tinh luyén
duoc mua tir siéu thi. Dau ca hdi duge nhap khéu
tir Chile. Cong thirc cac khau phan thi nghiém
duogc trinh bay nhu sau:

(M Khau phin co s& (KPCS): khong bd sung
chat béo

(2) NT1: KPCS + 0,5% DN + 2,5% DCH
¢ ti 18 ©-6/ ©-3 =2 (TLO2)

(3) NT2: KPCS + 1% DN + 2% DCH
¢ ti & ©-6/ ©-3 =3 (TLO3)

(4) NT3: KPCS + 1,5% DN + 1,5% DCH
¢ ti 1& 0-6/ -3 =4 (TLO4)

(5)NT4: KPCS + 1% DN +2% DCH
c6 ti 1€ ®-6/ ®-3 =5 (TLOS)

(6) NT5: KPCS +0,5% DN +2,5% DCH ¢6 ti
1é »-6/ -3 = 6 (TLO6)

Thanh phan hoa hoc va gia tri dinh dudng cua
khau phan co s dugc trinh bay qua Bang 1, va
thanh phan acid béo ciia dau nanh va dau c4 hoi thi
nghiém dugc trinh bay qua Bang 2.
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Bang 1: Cong thirc phdi hop, thanh phan héa hoc va gia tri dinh dudng khau phén co sé

Thuc li¢u % Thanh phian héa hoc %
Bép 56,0 Vat chat kho 89,51
Cam khir dau 10,0 Tro 8,90
Khé dau nanh ly trich 20,77 Protein tho 17,22
Bot ca 55% CP 3,00 Béo tho 2,42
Bot d4 hat 4,00 Xo tho 3,73
Bot d4 min 3,50 NDF 11,46
Dicalciphosphat 1,30 Calcium 3,09
Mubi an 0,25 Phosphor 0,83
Premix layer 0,26 Lysine 0,90
Premix khoang 0,25 Methionine 0,40
DL-Methionin (98%) 0,22 ME, MJ/kg 10,89
L-Lysin (98%) 0,50

ME: dwoc tinh theo Jansen (1989) trich dén tir NRC (1994)

Bang 2: Thanh phin acid ciia dau nanh va diu ca hoi

Dau ca hoi Dau nanh

Acid linoleic (C18:2)
Acid linolenic (C18:3)
EPA (C20:5)

DHA (C22:6)

Y~ SFA

>~ MUFA

> PUFA

Y~ PUFA w-6

¥ PUFA »-3

Tisb ©-6/®-3

18,24 50,65
3,28 6,19
5,73 -
4,52 .

26,70 1527

39,65 27,89

32,73 56,84

19,20 50,65

13,53 6,19

1,4 8,2

2SFA, 2JUFA, XPUFA: téng acid béo no, t(fng acid béo chwa no, téng acid béo chira no nhiéu néi doi, w-6: omega 6,
w-3: omega 3, EPA: eicosapentaenoix acid, DHA: docosahexaenoic acid

2.3 B6 tri thi nghiém

Thi nghiém dugc b6 tri theo thé thirc hoan toan
ngiu nhién véi sdu nghiém thirc 1a khau phan co
sO va 5 nghiém thuc tuong ung voi 5 ti 1€ acid béo
®-6/ ®-3. Thi nghiém duoc 1dp lai 10 lan, voi 60
don vi thi nghiém, mdi don vi thi nghiém nuoi 8 ga
mai. Co tong cong 480 ga mai.

Khéu phin co so ding lam tham khao dé xéac
dinh gene FDASI1 va FDAS2.
2.4 Phwong phap liy miu trimg

Sau 8 tudn nuéi thirc an thi nghiém, miu
trimg s& duoc thu thap 2 lan, 1an 2 cach lan 1 hai
tudn. Mdi lan lay mau lién tyc 2 ngay, ldy tit ca s6
trimg trong mdi don vi thi nghiém, sau dé chon
ngiu nhién ra 4 qua dé khao sat chét luong va phan
tich thanh phan héa hoc.

Téng s tring 1a: 60 DPVTN x 4 qua x 2 lan =
480 qua tring.

2.5 Chi tiéu theo déi

2.5.1 Céc chi tiéu nang sudt ciia ga mdi

— Tilg dé cua ga (%).

—  Tiéu ton thirc an/ngay (g).

—  Khéi luong tring (g).

—  Khoi lugng trimg (g/ga mai/ngdy) = Ti 1¢
dé (%) * khoi lugng trung (g).

— Hiéu qua thirc an (g/g) = ti€u tén thuc an
(g/ngay)/ khoi luong trimg (g/ga mai/ngay).

2.5.2 Cac chi tiéu kiém tra chdt leong tritng

— Chi s hinh ding =
trirmg/chiéu dai qua trirg)*100.

— Don vi Haugh (Haugh Unit, HU): HU =
100 x log(T- 1,7 x W0,37+ 7,57).

(chidu rong qua

V6i T (mm): chiéu cao long tring dic, W (g):
khoi Iwgng trung.
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- bod dﬁy vo duogc tinh trung binh dya trén 3
diém: dau lon, xich dao va dau nho cua qua trang.

— Ti 1& cc thanh phédn cta qua tring (%).

—  Chi sb long d6 = chiéu cao long do (cm)/
duong kinh long dé (cm).

~— Chi s6 long trang (mm) = Chiéu cao long
trang ddc (mm)/ duong kinh trung binh long trang
dac (mm).
2.6 Phan tich héa hoc

Tién hanh phan tich thanh phin hoa hoc cua
thtc an v6i cac chi tiéu nhu vat chit kho, tro,
protein tho (CP), béo tho (EE), xo tho (CF), Ca va
P theo qui trinh tiéu chuidn cia Association of
Official Analytical Chemists (AOAC, 1990), xo
trung tinh (NDF) duoc xac dinh theo qui trinh dugc
dé nghi boi Robertson ef al. (1981).

— Thanh phin céc acid béo trong dau va long
do trimg dugc phan tich bang phuong phép sic ky
khi (phuong phap thirt AOAC 996.06 For Food va
AOAC 969.33 For Oil GC/FID) do chi nhanh
KHCN séc ky Hai Dang tai Can Tho thuc hién.

— Ham lugng cholesterol trong long do triing
duge xac dinh theo quy trinh dugc dé nghi badi
Pasin et al. (1998), sit dung by kit cholesterol
liquicolor, CHOC-PAR- Method Do cong ty
Human Diagnotistics Worlwide (Human GmbH-
65205 Wiesbaden- Dirc) san xuét.
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2.7 Phuong phap thu miu va trir miu gan
thi nghiém

Dén cudi ky thi nghiém (sau 12 tuan cho an
thirc an thi nghiém), mdi 6 chudng chon ngau
nhién 2 ga mai dé mé ldy mau gan. Mau gan ga dé
sau khi 1y ra khoi co thé ga dugc bao quan ngay
trong nito long ¢ nhiét d6 am 1960C, sau dé6 mang
vé phong thi nghiém trit & -800C.

2.7.1 Phan ldp RNA tir mdu gan

— Tach va kiém tra chat lugng RNA: RNA
téng s6 tir mau gan ga dugc phan lap bang cach sir
dung Trizol pHS8 (Invitrogen, Karlsruhe, Germany)
va thuc hién theo quy trinh ly trich cta nha san
xudt. Mau sau khi tach chiét duoc kiém tra chét
luong bang dién di trén gel agarose 1%.

— Tinh sach RNA: St dung Rneasy Mini Kit

(74106 — Qiagen) va thuc hién theo huéng dan ctia
nha san xuat.
Mau RNA sau khi tinh sach dugc chuyén
thanh ¢cDNA béang cach s dung High Capacity
RNA to cDNA kit (Applied Biosystems) va thuc
hién theo hudng dan ciia hing Applied Biosytems.

2.7.2 Real time PCR

Moi

Céc cip mdi sir dung trong phan mg Real time
RT-PCR duoc tham khao hodc thiét ké dua theo
chwong trinh Primer3. Chi tiét v& cac cip mdi dugc
thé hién qua Bang sau:

Bang 3: Trinh ty cic doan méi sir dung trong phan ng Real time PCR

Gene Trinh tw mdi (5’ > 3°)

San phim (bp) Acc. No

Fw: GTGATGGACTCTGGTGATGG

—actin®
Beta-actin® o . 1 GGTGAAGCTGTAGCCTCTC

150 NM-205518

Fw: CAAATCGAGCACCACCTTTT

FADSL g TCTAGCCAGAGTTCCCCTGA

173 HQ667600.1

Fw: CATTGGCTTGGCTAATGGTT

FADS2 Ry CAAACTTGTGGACGATGTGG

168 NM_001160428.2

* Wang et al. 2009

Thuc hién phan g Real time PCR

Phan ung Real time PCR dugc thyc hién trén
may ABI Prism 7000 SDS véi chu trinh nhiét nhu
sau: 1 chu ky 95°C - 5” va 45 chu ky 95°C — 15”’va
60°C — 1°. Thanh phan ctia phan (mg bao gdm mdi
xudi va moi ngugc (0,2 pl mdi loai), SYBR Green
(10 pl), nudc khir ion (7,6 pl) va cDNA (2 pl).
Mirc d6 biéu hién phién ma cia gen FADSI va
FADS?2 duoc tinh twong d6i v6i su phién mé cua
gen beta-actin dua theo phuong phap 2-AACT
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(Livak and Schmittgen, 2001). Trong d6 gia tri
ACT = gia tri CT cua mdi gen (FADSI1 hoic
FADS2) - gia tri CT cua gen beta-actin trén cung
mot mau, cd dinh gia tri ACT, sir dung nhu miu
ddi chung (ki hi¢u: ACt”), tir @6 tinh gia tri AACT =
gia tri ACT clia cic mau con lai - ACt.

2.8 Phin tich thong ké

S6 liéu thu th:cflp duoc tién hanh xir 1y so b trén
Excel, sau do6 tién hanh phén tich phuong sai, st
dung mo hinh héi qui tuyén tinh bang chuong trinh



Tap chi Khoa hoc Truong Pai hoc Can Tho

Minitab 16. Khi F tinh chi ra sy khac biét gitta cac
sO trung binh (p<0,05), so sanh su sai khac giita
cac nghiém thirc dugc kiém tra bang phép thir
Turkey.

M5 hinh phan tich thong ké nhu sau:
Yij=p+mite (1]

Yi: Gia tri bién phu thudc thtr i cia ga nudi
trong nghiém thuc T.

u: Trung binh quén thé.

Ti: Anh huéng cia nghiém thic, i = 1-6;
i=1= KPCS; i=2=TLO2; i=3=TLO3; i=4=TLO4;
i=5= TLOS5 va i=6=TLOG6; (TLO: ti 1¢ acid béo ®-
6/ ©-3).

ei: Anh huong cua yéu t6 ngiu nhién.
3 KET QUA VA THAO LUAN

3.1 Anh huéng ti 1¢ acid béo ©-6/ ©-3 trong khiu
phan Ién nang suat sinh sin ciia ga thi nghiém

Két qua thi nghiém dugc trinh bay trong Bang 4
chi ti 1¢ acid béo ®-6/ »-3 khong anh hudng [én ti
16 dé (P=0,76) va tiéu ton thirc an (TTTA) coa ga
(P=0,12) thi nghiém vi dang & giai doan san xuat
6n dinh, nén ti 1& dé trung binh trong 12 tudn thi
nghiém twong ddi 6n dinh va dam bao tiéu chuén
ciia giébng ga (Hendrix, 2011). Trong mot thi
nghiém tién hanh trude d6 ciing chi ra rang su két
hop gitta ddu cam gao vé6i dau ca hdi ciing khong
anh hudng 1én ti 1¢ dé cia ga (Lé Thanh Phuong et
al., 2014a). Két qua twong tu dugc Balevi and
Coskun (2000) bao cédo trong thi nghiém su dung
chin loai ddu m& khac nhau nhu dau hat hudng
dwong, dau bong vai, ddu bép, dau lanh, dau nanh,
dau olive, diu c4, m& heo va diu tinh luyén
trong khau phan ga ¢ mirc d 2,5% déu khong anh
huong 1én nang suit trimg cua ga dé. Cachaldora et
al. (2008) da két luan 1a ngudn dau trong khau
phan khéng anh huong 1én ning suit sinh san cua
ga mai dé.

Bang 4 chi rang khdi lwong trimg ga nudi &
KPCS thap hon cic nghiém thirc c¢6 bd sung dau rat
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¢6 y nghia (p<0,01) vi khau phan nay khong sir
dung dau, qua d6 cho thiy chit béo c6 anh huong
1én khéi lugng cia trimg ga, cac nghiém thic c6 ti
1¢ dau nanh cang cao thi khéi luong trimg cang 16n.
Do d6, hiéu qua st dung thirc an thip hon co ¥
nghia ¢ cac NT c6 acid béo w- 6/w-3 cao (p=0,01).
Shafey ef al. (1999) so sanh gilta nhom ga khong
b6 sung dau v6i nhom c6 bd sung 2% dau nanh da
phat hién rang khéi lugng trimg ting tir 53,7 1én
54,5 g. Két qua tuong ty dugc Kiigiikersan et al.
(2010) bao cao ring bd sung 3% dau nanh di lam
tang khdi luong trimg ga so voi dau ca va dau
hazelnut. Sy khac biét vé khdi luong trimg giita
cac nghiém thirc ¢6 thé do muc d6 ning luong an
vao cua cac khau phan thi nghiém cao hon KPCS
(do khong bd sung diu), ngoai ra dau nanh rit giau
acid linoleic, khi ti 1¢ acid béo -6/ ®-3 tang lén
tuong Ung véi viéc tang ti 1€ dau nanh, dan dén
tang ham lugng acid linoleic trong khau phan, day
1a chit da duoc chimg minh 14 c6 anh huong duong
tinh 1én khdi lugng tring cua ga (Whitehead,
1981). Nguoc lai, ti 1¢ dau ca trong khiu phan cao
lam giam khdi lwong trimg, két qua thi nghiém thu
duogc tuong tu cac bao cao cua van Elswyk et al.
(1994).

3.2 énh huéng cac ti 1€ acid béo 0-6/ -3
trong khau phan lén chat lwgng qua trimg

Céc tinh chit cua tring dwoc trinh bay trong Bang
5, ti 1& acid béo trong khau phan khong anh hudong
1én chi s6 long do, 1ong tring, don vi Haugh, mau
sic long do, ti 1& 1ong tring va long do (p>0,05),
nhung anh huong 1én chi sé hinh dang cua qua
trimg (p=0,01). Ga nudi KPCS san Xuit qua trimg
c6 chi s hinh déng cao nhat (78,7), tuy nhién qua
tring ga cua cac NT khac ciing c6 CSHD nam
trong khoéng giéi han cua nhiing qué trimg c6 hinh
dang binh thuong. Khi ti 16 ©-6/ »-3 trong khiu
phin ting 1én di lam giam do day vo trimg, trimg
ga nudi KPCS ¢ d6 day vo cao nhat (0,401 mm),
thdp nhat & khau phin c6 TLO6/3 bang 2. Két qua
tuong tu dugc Pappas et al. (2005) bao cao rr?lng
diu c4 trong khau phan da lam giam do day vo
tring khi so sanh véi dau nanh.

Biang 4: Anh huéng céc ti 1 acid béo -6/ -3 trong khau phin Ién ti 1¢ dé va tiéu ton thirc dn

KPCS TLO2 TLO3 TLO4 TLO5 TLO6 SEM P
Ti 1¢ dé, % 92,04 91,47 92,60 93,53 91,76 93,84 135 0,76
KL trimg, g 61,88°  62,42%° 62,943 63350 63370 63,78 026 <0,01
TTTA, g/ngay 115,1 113,3 1144 112,6 1178 1163 140 0,12
KL trémg, g/ga/ngay 53,87 56,77 58,93 55,75 58,57 54,68 1,74 024
HQTA 2,03° 1,99 1,97 1,90 2,03 1,95 003 0,01

Ghi chii: KL: khéi lwong; TTTA: tiéu ton thikc an; HQTA= Tiéu tén thirc dn (g/ngay): KL tritng (g/gd/ngay); TL: ti Ié;
a,b Cdc 56 trung binh cung hang mang chit s6 mii khac nhau sai khdac co y nghia (p<0,05)
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Tuy nhién, Mazalli et al. (2004) béo céo rang
cac ngudn dau khac trong khau phan (dau hat cai,
hat hudéng duong, hat lanh, dau c4 hodc dau hdn
hop véi mire d6 3%) khong anh huong 1én do day
VO tring, didu nay c6 thé do khong co su khac biét
vé khdi luong trimg trong thi nghiém cua ho. Ga
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san xuit ra qua trimg c6 khdi luong trimg to
thuong c6 d¢ day vo mdng hon qua trimg nho boi
vi ga méi san xuat ciing mot s lwong Calci khi qua
trimg di vao ving hinh thanh vo tring, néu qua
trimg c6 khdi lwong 16n thi d6 day vo mdng hon
qua trimg nho.

Bang 5: Anh hudng céc ti 1 acid béo omega 6/omega 3 trong khiu phin 1én chét lwgng trimg

KPCS TLO2 TLO3 TLO4 TLO5 TLO6 SEM P
CS hinh déang 78,70 76,01° 75,45> 76450  7597°  76,78® 0,42 0,01
CS long tring dic 0,12 0,12 0,14 0,12 0,11 0,11 0,01 046
CS long do 0,44 0,44 043 0,44 0,43 043 0,01 022
Mau long d6 8,30 8,20 813 8,03 8,20 813 0,10 0,54
Don vi Haugh 94,88 93,12 93,57 96,16 88,55 8944 230 024
Ti 1¢ 1ong tring, % 61,14 61,54 6047 61,63 61,04 61,19 042 051
Ti 1€ 1ong d6, % 26,39 26,47 26,95 2599 2685 2657 0,38 0,62
Ti 18 vo, % 12,47 12,32 12,68 12,40 12,56 1231 022 087
Dj ddy vo, mm 0,401° 0373®  0385%® 0379® 0,382® 0397 0,01 0,03

Ghi chii: CS: chi s6; a,b Cdc s6 trung binh cing hang mang chir sé mii khdc nhau sai khéc c6 y nghia (p<0,05) theo

phép thur Tukey)

33 énh huéng cac ti 1€ acid béo -6/ -3
trong khau phan l1én ham lugng acid béo ciia
long do tring

Bang 6 trinh bay anh huong cac ti 1€ acid béo
®-6/ ®-3 1én ham lugng acid béo cua long do trimg
ga thi nghiém. Ga nudi KPCS san xut qua trimg
¢6 SFA c6 khuynh hudng cao hon cac khau phan
thi nghiém khac (p=0,08), ngugc lai USFA cua
KPCS lai thap hon (p=0,07). Qua trimg ga la noi
10a1 thai chat béo cua ga ma1 du KPCS khéng cung
cap chat béo, thi ga mai van c6 kha nang tong ‘hop
chat béo theo con dudong de novo dé san xuét ra
chat béo cho long do trimg. Khi ting ti 16 acid béo
©-6/ -3 trong khau phan da anh huong 1én ham
lugng acid palmitic (C16:0, P=0,01), cao nhét &
tring ga nudéi KPCS va thip nhét ¢ khau phan
TLO6. Acid palmitic 1a mot acid béo no, trong tu
nhién c6 nhiéu & dau co, ¢o ti 1& cao nhét & trirng
ga; ké dén 1a acid stearic (C18:0). Acid béo chua
no c6 ham lugng cao nhéat ¢ long do tring ga 1a
acid oleic (C18:1), ham lugng ciia n6 thay doi theo
ti 1& acid béo -6/ -3 trong khau phan (P=0,02),
thép nhit & KP ¢6 ti 18 dau ca hdi cao nhit (TLO2),
ké dén 1a TLO3, TLO4 va TLOS.

Ti 1é acid béo ®-6/ ©-3 trong khau phan di anh
huong 1én ham lugng acid linoleic (C18:2) cua
long do trimg (p<0,01), thap nhat & KPCS (13,8%),
sau d6 tang theo acid béo w-6/ ®-3 trong khiu
phan, cao nhit & nghiém thirc TLO6 (18,77%). Do
do6, téng acid béo -6 cua long d6 tring ting dan
theo viéc ting acid béo -6/ ®-3 trong khau phan
(p<0,01). KPCS c6 ham lugng acid linolenic thap
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nhét (0,17%), cao nhit & khau phan TLOG6 (0,46%),
tuy nhién theo phép so sanh cédp ctua Tukey, khong
c6 su khac biét co y nghia vé ham lugng acid
linoleic gitta cac khidu phan c6 bd sung dau
(p=0,01). Khiu phan TLO6 c6 ti 1& dau nanh cao
nhét (2,5%), dau nanh rat giau acid linoleic do d6
da lam tang ham lugng nay trong long do trung,
két qua cua thi nghiém phu hop véi nghién ctru cia
Beynen (2004), cho ring ga nudi khau phan b
sung dau nanh cho qua trimg giau acid linoleic hon
bd sung dau phong (giau acid oleic), bd sung dau
hat lanh thi ham lugng acid linolenic cua tring
tang 1én.

Céc ti 1¢ acid béo ©-6/ ©-3 trong khau phan da
anh hudng co6 y nghia 1én ham luong DHA cua qua
trimg (P=0,03), ga nudi khau phan TLO2 san xuat
ra qua trimg c6 ham lugng DHA cao nhét (4,63%),
ham lwong DHA giam khi ti 1€ acid béo ®-6/ ©-3
tang 1én. Két qua thi nghiém tuong tu bao céo cua
Marshall et al. (1994), c6 su lién quan cac mirc do
EPA va DHA trong long do trang ga bdi vi cac
acid béo ndy la cac acid omega 3 co chu61 carbon
dai, ham lwong ctia chung c6 thé tang 1én gap 3 lan
trong qua tring ga nudi khau phan ¢6 bd sung
ngudn cung cip EPA va DHA gép 3 lan qua trimg
binh thuong. Baucells et al. (2000) cho rang cac
ngudn dau giau acid béo omega 3 nhu dau ca va
dau hat lanh duoc bd sung vao khau phan ga mai
c6 khuynh hudng tang ham lugng acid béo nay
trong long do trung. Mac du khi phan tich ham
luong acid béo trong long do triing da phat hién
dugc EPA & dau c4 hoi (xem Bang 2) nhung khong
phat hién dugc acid béo nay trong long do tring vi
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EPA ciing chi 1a m{t acid béo trung gian trong su
hinh thanh DHA tir acid linolenic. Két qua twong
tu dugc Mazalli et al. (2004) phat hién khi danh
gia anh hudng cua dau hat cai, hat hudng duong,
hat lanh va dau c4 trong khau phan ga mai dé ciing
khong phat hién dugc EPA trong long do tring.

Ti 1& acid béo w-6/ -3 trong khiu phan c6
khuynh huéng lam thay ddi ti 1¢ acid béo w-6/ -3
cua long do tring (p=0,14). Qua tring ga nudi
KPCS c6 ti 1& cao nhat (14,9), ké dén 1a TL6 (12.,9)
va thip nhit & khau phan TL2 (3,5). Theo Marshall
et al. (1994), ti s6 -6/ -3 trong long do trimg
thip hon 4:1 dwoc xem 1a tuyét voi va anh huong
t6t 1én strc khoe clia nguoi.

3.4 Anh huéng cac ti 1¢ acid béo w-6/ »-3
trong khéiu phén 1én ham lwgng cholesterol long
do trimg

Anh huéng céc ti 1& acid béo w-6/ -3 trong
khau phan 1én ham lugng cholesterol long do trimg
dugc trinh bay trong Bang 6. Ham lugng
cholesterol long do tring giam c6 y nghia & cac
nghiém thtrc thi nghiém so véi KPCS (12,03 mg/g
long o), thip nhat 1a khau phan TLO2 (10,98
mg/g long do), ké dén 1a TLO4 (11,2 mg), TLO3
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(11,3 mg/g). Ga nudi KPCS san xuit qua trimg co
ham lugng cholesterol trung binh 1a 214 mg/qua
trimg, trong khi khau phan TLO2, TLO4, TLO3 ¢6
190, 191, 197, 198 mg cholesterol/trig. Lin va
Pratt (1992) bao cao rang khi b6 sung 3% dau ca
moi dau (menhaden oil) vao khau phan ga mai dé,
ham lugng cholesterol long d6 trung da giam dugc
15%. V6i mirc d6 3,5% dau ca trong khau phan,
Saleh (2013) bédo céo 1a da lam giam dugc 14,5%
cholesterol so véi khau phan di chimg (0 % dau
ca + 5% dau thyc vat). Két qua thi nghiém nay
tuwong tu vai cac bao cao trén. Tuy nhién, Meluzzi
et al. (1997) bd sung ddu ca; Caston va Leeson
(1990) sir dung dau hat lanh trong khau phan ga
méai da cho biét thic an thi nghiém khong anh
huong 1én ham lugng cholesterol long do trimg.
Béo céo nay tuong tu trong két qua thi nghiém
truéc cia chung t6i (L€ Thanh Phuong et al.,
2014a) 1a két hop dau cam gao va bot ca trong
khdu phan khéng lam giam cholesterol long do
trimg so voi khau phan ddi chimg sir dung 3% dau
cam gao. C6 sy khac bi¢t khd nang lam gidm
cholesterol trong hai thi nghiém c6 thé 1a do cach
sir dung khau phan déi chung (c6 dau va khong
c6 dau).

Bang 6: Anh hwong céc ti 1§ acid béo -6/ ®-3 trong khiu phén I1én ham hrong acid béo (% tong sb

lipid) ciia long dé trirng

Acid béo KPCS TLO2 TLO3 TLO4 TLO5 TLO6 SEM p
Myristic (C14:0) 0,39 0,34 0,39 035 0,37 035 0,03 067
Palmitic (C16:0) 27,620 27,160 26,90% 26,60 26,45 25150 038 0,01
Palmitoleic (C16:1) 3,70 2,44b 2,74*  223%  257° 240" 0,12 <0,01

Stearic (C18:0) 8,51 9,02

Oleic (C18:1) 42,57* 38,74°
Linoleic (C18:2) 13,80°¢ 15,0b°
Linolenic (C18:3) 0,17° 0,332
Gadoleic (C20:1) 0,30 0,20
Arachidonic (C20:4) 2,03 2,12
DHA (C22:6) 0,91° 4,63
2 SFA 36,51 36,53
2 USFA 63,48 63,47
s -6, % 1583 17,13
2 -3, % 1,08° 4,96°
Ti 1€ 0-6/ ®-3 14,9 3,5

8,39 8,92 8,43 859 0,32 0,66

39,68  38,01° 39,46 40,78 0,79 0,02
16,37%  18,16* 17,80*  18,77* 0,61 <0,01
0,41* 0,32% 0,420 0,46* 0,04 <0,01

0,23 0,22 0,26 0,36 0,05 0,33
1,97 2,18 1,93 1,88 0,12 0,48

2,00®  304% 230% 136 0,71 0,03
35,68 3587 3525 34,10 0,56 0,08
6432 64,16 6474 66,01 0,56 0,07
18,34 20,35* 19,73®  20,65* 0,58 <0,01
3,33 33® 2720 183 071 0,03

74 80 96 1290 284 0,14

@b Cdc 56 trung binh ciing hang mang chit s6 mii khdc nhau sai khac c6 ¥ nghia (p<0,05)

Béang 7: Ham lugng cholesterol 1ong do6 trirng

KPCS TLO2 TLO3 TLO4 TLOS TLO6 SEM p
mg/g long do 12,03 10,98 11,30® 11,20 11,43 11,65 0,193 0,01
mg/trimg 2140 190 1974 191° 1982 202® 5187 0,04

a,b Cdc s6 trung binh ciing hang mang chit s6 mii khdc nhau sai khdc ¢é ¥ nghia (p<0,05)
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3.5 Anh huing cic ti 1 acid béo -6/ ©-3
trong khau phan 1én biéu hién gene FADASI va
FADS?2 ciia gan

Céc ti 18 acid béo 0-6/ ©-3 trong khau phan an
clia ga da anh huong 1én sy biéu hién gen FADS1
va FADS2 6 gan c6 ¥ nghia (p<0,01; Bang 8). Su
biéu hién gen FADSI cua cic khau phan  thi
nghiém thap hon so véi KPCS va mirc d giam ti 18
thuan véi ti 16 dau ca giam. Nguoc lai, gen FASD2
ting theo ti 18 acid béo w-6/ -3 trong khau phan.
Ca hai gen nay tham gia vao qué trinh chuyén hoa
cac acid béo omega 6 (acid linoleic) va omega 3
(acid linolenic) dugc hip thu thanh acid
arachidonic (C20:4) va DHA (C22:6), sau do ga
bai thai theo con dudng 13 qua trimg dé chuin bi
cho mot thoi ky 4p no. Qua két qua phén tich hoi
qui da chi ra mot quan hé phi tuyén tinh rit cao
gitra 2 gen FADS1 va FADS2 v6i ham lugng DHA
trong long do trang (xem Hinh 1 va Hinh 2) dugc
thé hién qua hai phuong trinh nhu sau:

(1) DHA, % = - 32,52 + 197,7 FADSI - 360,8
FADSI12 +216,2 FADS13

RSD =0,29 R2=98,5%

(2) DHA, % = 34,80 - 68.,62 FADS2 + 49,22
FADS22 - 11,78 FADS23

RSD=0,22 R2=99,2%

Nhu vy, mtc d6 tong hop DHA trong 1ong d6
tring ga co lién quan téi sy biéu hién cia gen
FASDI1 va FADS2 ¢ gan ga mai de. Két qua thi
nghiém phu hop véi két luan cia Khang et al.
(2007) rang gen FADS2 c6 lién quan gan voi
C20:4 (0-6), C22:6 (»-3) va ti 1&¢ »-6/ ®-3, trong
khi FADSI lién quan khong dang ké véi C18: 2
(-6). Tuy nhién, thi nghiém ctia ching t6i chi rang
ca 2 gen déu c6 quan hé cao véi ham luong DHA
va ca AA trong long do trimg. Két qua nay twong
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tw s6 liéu thu thap dugc trong mdt thi nghiém khac
nhom nghién ctru (Lé Thanh Phuong et al., 2014b).

Céc nghién ctru vé anh huong cua ti 18 acid béo
omega 1én sy biéu hién gen ciia gi mai khong
nhiéu, cac sé liéu trinh bay chi 1 nghién ctru bude
dau, can c6 nhiéu nghién ctru hon nira dé khang
dinh quan h¢ gitra sy tong hop DHA long do tring
v6i cac gen kiém soat sur chuyén hoa chat béo.

Bing 8: Anh hwong cac ti 1€ omega 6/omega 3
trong khau phan 1én sw bi€u hién gene
FADSI1 va FADS2 ciia gan

Lin thay déi twong ddi so véi KPCS(KPCS =1)

FADS1 FADS2
KPCS 1 1
TLO2 0,78 0,87¢
TLO3 0,65% 1,16
TLO4 0,47¢ 1,34°
TLOS 0,37¢ 1,742
TLO6 0,344 1,90*
SEM 0,06 0,08
P <0,01 <0,01

FADSI: fatty acid desaturase 1 encoding A-5
desaturase; FADS?2: fatty acid desaturase 2 encoding A-
6 desaturase. “* Cdc s6 trung binh ciing hang mang chit
$6 mii khéc nhau sai khdc ¢6 y nghia (p<0,05)

4 KET LUAN

Ga nudi khéu phan c6 ti 1& acid béo ©-6/ -3
bing 2 san xuit ra qua trimg ¢6 ham lwong DHA
cao va co ti 1& ©-6/ »-3 thip nhat dong thoi lam
giam dugc ham lugng cholesterol cua long do
trimg. Sy biéu hién ctia gen FADS1 va FADS2 ¢6
quan hé rat cao voi ham luong DHA long d6 trimg,
day chi 1a cac nghién ctru ban dau, can c6 nhiéu thi
nghiém dé lam sang t6 hon vai tro ctia cac gen nay.
Nhu thé, viéc san xuit ra qua trimg ga dwoc lam
gidu DHA c6 thé 1a mdt nguon thuc pham t6t cho
nguoi tiéu dung.

RSD =0.29; R*=0.99

DHA, %
w

DHA, % =-32.52+197.7FADS1-360.8 FADS1? + 216.2 FADS1?

T T
0.3 0.5

FADS1

T
0.6

Hinh 1: Anh huéng cac ti 1§ acid ®-6/ ®-3 1én quan hé ciia sy biéu hién gen FADS1 véi ham hrong
DHA (C22:6, %) trong long dé trirng
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5_
DHA, % = 34.80 - 68.62 FADS2 +49.22 FADS2? - 11.78 FADS23
RSD=0.22 R?>=0.99
4
=
£
a
2_
1_

1.0 1.2

T
1.4
FADS2

1.6 1.8 2.0

Hinh 2: Anh huéng cic ti 1¢ acid béo -6/ ®-3 1én quan h¢ ciia si biéu hi¢én gen FADS2 v6i ham lwong
DHA (C22:6, %) trong long do trirng
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