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ABSTRACT

The objective of this study was to investigate the effect of dietary n-6:n-3 PUFA
ratios in diets on productive performance, n-3 PUFA composition and n-6:n-3 PUFA
ratio in egg or chicken meat. This research is divided into 2 experiments.

In experiment 1, one hundred and eighty 42 week-old Isa Brown laying hens
were randomly divided into three different dietary ratios of n-6:n-3 PUFA: 10:1, 5:1 and
1:1, respectively. Each treatment was represented by 4 replications containing 15 birds
each. The experiment was conducted for 12 weeks. The results showed that the feed
intake of laying hens fed the 1:1 dietary ratio of n-6:n-3 PUFA was lower than other
treatments (P<0.01). Consequently, egg production and egg weight of laying hens fed
the 1:1 dietary ratio of n-6:n-3 PUFA were also lower than that of other groups
(P<0.05). However, the different dietary ratios of n-6:n-3 PUFA had no effect on the
feed conversion ratio throughout the experiment (P>0.05). The change of the n-6:n-3
PUFA ratio in diets affected egg quality. Yolk and albumen percentage of laying hens
fed the 1:1 dietary ratio of n-6:n-3 PUFA were lower and higher than other treatments
(P<0.05), respectively. However, there were no significant differences in shell weight,
shell thickness, albumen quality and yolk color among treatments (P>0.05). The n-6:n-
3 PUFA ratio in egg yolk was related to the ratio of n-6:n-3 PUFA in diets. Laying hens
fed 10:1, 5:1 and 1:1 dietary ratios of n-6:n-3 PUFA produced eggs that had a ratio of n-
6:n-3 PUFA similar to the ratio in diets. The highest n-3 PUFA eggs were produced from
laying hens fed the 1:1 dietary ratio of n-6:n-3 PUFA (P<0.01). The yolk n-3 PUFA
composition of laying hens fed the 5:1 and the 10:1 dietary ratios of n-6:n-3 PUFA were

decreased (P<0.01) as the dietary tuna oil decreased and the dietary soybean oil
increased.

In conclusion, the 1:1 dietary ratio of n-6:n-3 PUFA could produce high n-3
PUFA eggs with the lowest ratio of n-6:n-3 PUFA as related to diet. However, this ratio
had negative effects on feed intake, egg production and egg weight. Therefore, the 5:1
dietary ratio of n-6:n-3 PUFA is suitable for production of high n-3 PUFA eggs, even
lower n-3 PUFA than the 1:1 dietary ratio, but can be claimed as high n-3 PUFA eggs

without negative effects on productive performance and egg quality.



In experiment 2, a total of 450 one-day-old Ross 308 broilers were allocated to 6
experimental treatments as a result of the combination of 3 dietary n-6:n-3 PUFA ratios
(10:1, 5:1 and 1:1) and 2 feeding periods (0-6 and 3-6 weeks of age). Each treatment had

3 replicate pens of 25 chicks each. There was no interaction between the ratio of n-6:n-3
PUFA and feeding period for all the variables (P>0.05). Body weight gain and feed
conversion ratio were poor in broilers fed a 1:1 dietary ratio of n-6:n-3 PUFA (P<0.01).

The profiles of n-6 PUFA, especially C18:2n-6 were lower, while the profiles of n-3
PUFA, especially C20:5n-3 and C22:6n-3 were higher in broilers fed 1:1 dietary ratio of
n-6:n-3 PUFA (P<0.001). Consequently, the n-6:n-3 PUFA ratio was lower in broilers

fed 1:1 dietary ratio of n-6:n-3 PUFA (P<0.001). Feeding period had no effect on any
parameters (P>0.05).

In conclusion, the 1:1 dietary ratio of n-6:n-3 PUFA could produce high n-3
PUFA chicken meat with the lowest ratio of n-6:n-3 PUFA as related to diet. However,
this ratio had negative effects on growth performance. Therefore, the 5:1 dietary ratio of
n-6:n-3 PUFA for 3-6 weeks of age is suitable for production of high n-3 PUFA chicken

meat without negative effects on growth performance.

Keywords: n-3 fatty acids, n-6:n-3 fatty acid ratio, feeding period, laying hens, broiler
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Walnuts L . Safflower Oils
< A6-desaturase >
(Cofactors: Vit C, B3, B6, Mg, Zn)
Hemp & [ — - ~ - Evening
- Stearidonic Acid y-Linoleic Acid :
Modified . Primrose &
Vegetable Oils | PRI El Wah A Borage Oils
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Ei |__'_l'l Anti-inflammatory " |IJ'I y-Linoleic Acid
20:4n-3 Thromboxanes 20:3n-6 DGLA
< AS5-desaturase >
(Cofactors: Vit C, B3, Zn)
Fls}:\r,"li:g:g)n, Eico t . !“‘ e e EMe:t:&
s 20:5n-3 EPA ‘_ggclooxygenase_a:_) 20:4n-6 AA gg
eaweed Lipoxygenase Dairy
Elongase
(Cofactors: B6) Anti-inflammatory Pro-Inflammatory
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24:50-3 | e | DOCOSapentaenoic Acid e
: 22:5n-3 DPA 5-series  Leukotrienes  d4-series
RS daasiurase CARDIOVASCULAR,
(Cofactors: Vit C, B3, B6, Mg, Zn) NEUROLOGICAL &
2463 |wm—men? | 22603 DHA | LOX" L. Resoins & Prolecins DISORDERS

Fish, Fish Oil, Krill Oil & Algae
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2005)
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HIHUNY ulﬂl!ﬂ HINUAUGA (linseed oil) Gﬁquﬁjuﬂﬁgﬂaﬂm@Qﬂﬁﬂqmuu 50% 111U ALA 1aza1n
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Hifulaineia (fish oil) Fudunnaved DHA uag EPA Taginduaindamzaniiun gy
1 o I a Y 1 . . . . . LS EY
ayunanluensdadivateyiia laun herring oil, salmon oil, sardine oil §81& tuna oil Wuau
= 1 a = o a Y 1 @ VoA 1 o ~
Felawaazriaziinga luduyiialown-3 uanatenu lawuvasiege s nazemisi
Yo (% Ld'
1850 dwmaasluaisian 2.1
q' 4 ] 1 %’ v aAa ) a k) I
13199 2.1 99a1sznouvednia luduanuradiiuninsa lviiusia Iatudi-3 11y

dulsenounan (% of total fatty acid)

Sources C18:2n-6 C18:3n-3 C20:5n-3 (C22:6n-3 n-6 n-3 References
Tuna crude oil 1.90 0.55 1.69 23.63 - - NIhNE (2537)
Sardine oil 1.36 - 12.64 14.45 - - gAUIA (2537)
Menhaden oil 0.7-2.8 0.8-2.3 1.5-2.7 4.6-13.8 - - Stansby (1990)
Fish oil 23.40 1.27 10.80 6.13 - - Baucells et al. (2000)
Marine fish oil 3.47 1.77 8.28 8.21 5.72 24.60 Cachaldora et al.
Marine fish oil' 0.96 0.53 21.20 7.04 4.10 35.10  (2006)

Marine fish oil® 1.42 0.51 8.03 20.90 4.58 32.30

Marine fish oil 1.58 0.57 7.50 21.30 4.60 31.00  Garcia-Rebollar
Linseed oil 15.70 56.10 nd’ nd 1580 56.10 etal. (2008)
Fish oil 1.58 0.56 7.51 21.00 4.92 30.80 Cachaldora et al.
Soybean oil 54.80 8.32 0.09 - 54.80 8.40  (2008a)

Linseed oil 16.80 47.70 0.02 0.02 16.80  47.80

Marine fish oil' 1.10 1.30 17.10 8.00 2.31 28.50  Cachaldora et al.
Marine fish oil’ 2.20 1.00 6.70 17.30 4.03 26.30 (2008b)

Fish oil 2.60 1.87 10.30 19.93 8.25 33.60 Kralik et al.
Linseed oil 16.09 56.97 nd nd 1632  57.10 (2008)

NN - ]High-EPA marine fish oil
’High-DHA Marine fish oil

*Not detected
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M519h 2.2 wavesmsasuiiulamealueing mauﬁiauzﬂ1iwaﬂ1u"lﬂ'lm

Treatment Age (weeks) Feed intake Egg production Egg weight FCR  References
/ breed (g/b/d) (%) (2

Control 20-34 96.09 - 59.36 1.98 Baucells et al.

1% FO / LSL-White 96.77 - 57.93 2.05  (2000)

2% FO Leghorn hens 97.25 - 57.61 2.05

3% FO 95.33 - 57.98 2.01

4% FO 97.73 - 59.15 1.94

0% 19-55 109" 92 63.5% - Gonzalez-

2% RMO / Single Comb 107" 90 63.9° - Esquerra and

4% RMO White Leghorn 100™ 86 62.0 - Leeson

6% RMO 105" 89 62.1 - (2000)

2% DMO 110" 90 62.8" -

4% DMO 99° 88 62.8" -

6% DMO 101" 87 62.4" -

Control 34-42 110.11 84.75% - 2.06 Basmacioglu

1.5% FO / Isa-White 110.49 87.35% - 2.00 etal. (2003)

4.32%FS laying hens 110.50 89.28" - 1.95

2.5% FO +4.32% FS 114.95 84.21™ - 2.04

8.64% FS 111.23 82.44° - 2.13

1.5% MFO1 44-52 118 86.8 62.7 - Cachaldora

3.0% MFO1 / Warren laying 112 84.9 65.0 - et al. (2006)

4.5% MFO1 hens 118 78.8 61.1 -

6.0% MFO1 120 82.4 62.4 -

1.5% MFO2_EPA 122 84.1 64.9 -

3.0% MFO2_EPA 121 85.5 62.5 -

4.5% MFO2_EPA 118 90.4 63.8 -

6.0% MFO2_EPA 119 74.8 61.8 -

1.5% MFO3_DHA 116 81.7 61.3 -

3.0% MFO3_DHA 119 88.2 62.1 -

4.5% MFO3 DHA 119 85.5 65.2 -

6.0% MFO3 DHA 119 79.2 61.3 -

Linear and quadratic effect of level of MFO (P=0.05)
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H Y 1 a 1 ] 1
519h 2.2 wavesmsiasuiiulamealueiiig Glf’)ﬁuﬁiﬂugﬂﬁwaﬂiuqﬂq% (919)

Treatment Age (weeks) Feed intake  Egg production Egg weight FCR References
/ breed (g/b/d) (%) (€]

3% YG 27-31/ 120.9 93.36 55.42 2.34  Cherian
2.75% YG + 0.25% CLA Single-Comb 120.3 93.35 55.76 231 (2008)
2.75% YG + 0.25% CLA + 0.25% FO White 116.5 93.97 55.45 2.24
2.75% YG + 0.25% FO Leghorn 119.1 91.63 55.34 2.35
Control 36-39 98 93.8 60.0 - Lawlor et al.
2% MCFO / Single- 97 93.1 57.9 - (2010)
4% MCFO Comb White 101 98.6 57.6 -
6% MCFO Leghorn 99 96.9 58.9 -

UYL : ***Values the same column with no common superscript are significantly different (P<0.05).

RMO = Regular menhaden oil, DMO= Deodorized menhaden oil, FS = Flaxseed, FO = Fish oil,
MFO = Marine fish oil, MCFO = Microencapsulated fish oil, YG = Yellow grease, CLA = Conjugated linoleic

acid, EPA = Eicosapentaenoic acid (C20:5n-3), DHA= Docosahexaenoic acid (C22:6n-3),

MIANBIDATIAIUTEH I n-6:n-3 PUFA Juewing 1o lvaeaussouzmsldnanan &l

msane1luu1nin 910518914V Pilevar et al. (2011) WUBAI1AIUVD n-6:n-3 PUFA 1u
A o ' = ° v ¥ v o ' ' = ' A Aa ]

P1M15NBAT AU 2:1 Iwavi liimingd lnanas ua lutinassdSuraervisnou'la uag

H ) 4 v { 3 1 1 L o QU
umuﬂ"lm Lﬁi’)Lﬁﬂﬂﬂﬂ@?ﬁﬁﬁﬁﬂ@ﬁﬁ’luﬂlﬂﬂ n-6:n-3 PUFA IM10Y 5:1 tag 10:1 auaiany

NAUDIBNTITINILHIN n-6:n-3 PUFA luersaeaiuisenevveansaluiululaln
= = W yg ¥ . A
ANNITANBIVDI Coorey et al. (2015) Liag Koppenol et al. (2014) 1@ I eums regression sW®
Weraved n-3 PUFA Tuemsaemsazaunsa luiululynas nun lviunfiegluemis In'ly
= [l o 1 9 1 ] < o @ 1
ansalasundasaiudsznevvesnsa luiiululunasld uaedrelsnau aumsinneasnan
= 1 o Y A A Y o a A 1 A 1 [ [
wianuuiudnivsauiolims 19 innAU111s 13 0UWAIUDY n-3 PUFA itana 19ni adudaslu
44 ay o D danoa .
A13197 2.3 1Heanivetenaneeganionsnanemsiinen n-3 PUFA Tuenns lazanluluuas
9 ! = =) 1 oA
1@un Y5umved n6 PUFA Tuemsaavziinag lnsnsanomsazauai n-3 PUFA Ju'la 1Hio991n
aR I Aq ¥ d o A o 2
ATTUIUMIIIATUDAFUVD n-6 11 n-3 PUFA W unszuiumsi 1deu lasiaad eadu lumsimy
o 14 A o o v 4 o { [l 1
$1UIUATT VDU (clongate) HAZINUTIMIUNUTL R (desaturate) i o3 19n5A Tuaiuasenod lungu

= [ J d' Y~ 1 = 1 [ g’z
IRYINU LAB391N n-3 PUFA mmmgmmwmﬂﬂmﬂm n-6 PUFA Usgana 1 994 m1 auivwlsunu

V94 n-6 PUFA Tuommsnuanaanuay i nademseazai n-3 PUFA @18 (Patterson et al., 2012) 11881
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{ a < 1 o [l ] ]
Tuosdl n3 PUFA Niganuly neg ldswasi limsazau n-3 PUFA Tu liussanasdesuny 91n
57897UV04 Bauer et al. (2013) W33 1 n-3 PUFA Tuens 1a Wannnat 30 nSusen Tansuems
[ Y
e dna 1M DnI NI T aNanadg 19N 11049910 n-3 PUFA Tu luuaslimsazaned 99na uananil

v
=

@ o A { @ [} AL DA 1 3
datiifatvon q Nnewesnumsazan n-3 PUFA Tuly Idun wug 1n o1g uezgunmaesln dudu

M13199 2.3 HAVDIDATIAIUILHI n-6:1-3 PUFA luoimisaediuisznouveansa luiiuluy

T4ln

Diets Eggs
Sources References
n-6 n-3 n-6:n-3 n-6 n-3 n-6:n-3
FO15g+LO1g 144 499 2.88 831 255 326 Garcia-Rebollar et
FO17g+LO5g 143 724 1.97 821 360 228 al. (2008)'
SBO 50 g 027 519 822 243 305 7.99
SBO50g+FO15g 414 8.64 479 216 430 505
SBP 50 g+ FO 30 g 45 12.1 351 218 465 473 (Cachaldora et al.
Lard 50 g 174 1.17 1490 137 163 735 (2008a)’
Lard 50 g+ FO15 g 168 561 290 114 376 3.03
Lard 50 g + FO30 g 157 829 1.89 109 489 225
YG 3% 3751 3.1 12.1 176 13 135 Cherian etal.
YG 2.75% + FO 0.25% 3636 36 10.1 152 22 69 2007y’
SBO 0.08% + LO 0.92% + FO 2% 1393 13.14 1.06 1585 9.16 173 Poureslami et al.
SBO 0.17% + LO 1.83% + FO 1% 1628 1228 132 1440 762 189 (2012)°
Control 464 338 1.26 20.84 1.86 257 Ayerza et al.
Chia115% + Flax25% 350 339 087 235 12.85 213 (2002)
Control 3404 1.70 2007 1434 084 17.07
SBO 3.5% 4527 375 12.06 21.96 1.86 1181 Oliveira et al.
SFO 3.5% 4407 1.59 27.78 2123 091 2333 (2010)°
LO 3.5% 2922 267 129 16.05 770 208
Control 4207 6.02 699 13.17 157° 839"
5 g FSM /kg 2749 24.19 114 1341 417 323 .
. . Chen et al. (2015)
10 g FSM /kg 2321 2917 0.80 1234 491 251
15 g FSM /kg 1851 32.88 0.56 12.13 6.06' 2.00°
Control 5921 285 20.77 1732 229° 756"
50 g FSM /kg 4741 1642 2.89 17.72 512° 346" Shafeyetal. (2015)°
100 g FSM /kg 3845 2586 149 1870 736" 254"

abcMeans with differing superscripts in the same column are significantly different (P<0.05).

FO: Fish oil; LO: Linseed oil; SBO: Soybean oil; YG: Yellow grease, SFO: Sunflower oil, FSM: Flaxseed Meal.
L.20il in diet: g/kg diet; FA in diet: g/kg; 1FA in egg: mg100 mg egg weight, 2oil in diet: g/kg diet; 2FA in egg: g/kg
of total FA, 35FA in diet: g/kg; “>678FA in diet: % of total FA,3*5678FA in egg: % of total FA.
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NAVDIONNAIUIZHIN n-6:n-3 PUFA luormisdeanssouzmswanlitlniie
1
HAYDINITIATULHNAIYDY n-3 PUFA Tue1ms aeaussouzmasnsaauTalulniie

uanaluaisan 2.4

v 9
M3197 2.4 HAVDIDATIAIUTZHIN n-6:1-3 PUFA luomisasansiousmananlu'lnile

Breed Fat sources n6:n3 feed intake FCR BW gain References
(g/bird/d) (g/bird/d)
Cobb RBO and LO 20:1 4,270 1.37 - Mandal et al.
10:1 4306 1.34 - (2014)
5:1 4273 1.36 -
Cobb LO and SFO 1:1 4,652 1.92 2,458 MI et al. (2014)
3:1 4,652 1.96 2,403
5:1 4,774 1.96 2,461
7:1 4,534 1.94 2,374
9:1 4,592 1.93 2,392
11:1 4,490 1.91 2,386
Ross 308 Control 40:1 3,928° 1.80" 2,176° Ibrahim et al.
FO 1.5:1 3,928° 1.67° 2,381° (2017)
SFO:FO (1:1) 4:1 3,764° 1.54' 2,443
SFO:FO (3:1) 8:1 4,105 1.69° 2,426
LO 1:1 4,112° 1.77° 2,330°
SFO:LO (1:1) 2.5:1 4,078" 1.67° 2,440
SFO:LO (3:1) 5:1 4,115 1.73° 2,384°

“*Means with different superscripts in a column are significantly different (P<0.05).

RBO = Rice bran oil, LO = Linseed oil, FO = Fish oil, SFO = Sunflower oil.

IS 1

1AATHNUNNSATUDIMITNUOATIAIUVDL n-6:n-3 IUDATIFIUNUANAIAY T3

1 1 go’ v @ d' A é’ = aa 9 1 dy d' L= a

FananeivindNwinITL Usuaevishnula waz FCr lu'lnidie idesnn lnlidnsimsnu
[ 9

Tanlduanaranu danadalasuTavus Tuemis luiuana1aiudle (Mandal, et al., 2004; MI et

1 1 1< 1 =y {
al., 2014) Lm@EJ"N"lSﬂ@]”I?Jﬁ]”Iﬂﬂ"ISVIﬂa@QGUE’JQ Ibrahim et al. (2017) WUIINISLESNDINIT N

v
(% ! =

¥
DATIAIUUVDN n-6:n-3 NUANAINNU ffNNaGl'*rﬁi}ﬁ'lliiﬂuzﬂ1ilﬂiml@1’ﬂ1@1“ﬂﬂﬂﬂlﬁmmﬂﬁNﬂuhl‘]J

v 9
Y v A

d’ dyd 9 1 @ d‘ 1 1Y 1Y Y 1
A8 muu,u@mmmhmi‘vmamuumi1%11%m”1611uummﬂﬁ10ﬂu1uﬂ1'§ﬂiuam1mumm n-

X I J 1 a a { 1 1% ] <
6:n-3 Glu'ﬁ]ﬂ/i'li G?i\?'é]'lmﬂuﬂuﬂi{]elj’t]ﬂﬂ'ﬁﬁ\?Wa@l’t]ﬁlliiﬂu$ﬂ1ilﬁ]iﬂglﬂﬂiﬂﬁu@]ﬂﬂ1ﬂﬂu ’E]EINUliﬂ
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auilesnnifinamazsiiaveansa luiii PUFA Tuenins ssdananenszuiumsmaueddu
@ a o v ' v 1
YoInsa luiy nazszuumsnansonianluda’ Duan etal. (2014) 91891110 1EIUVDN n-
A A A Y o @ Yo o 1 A 1
6:n-3 Mvinzavdon IndiReeny 3:1 uag 1:1 MindailasudasdIuved n-6:0-3 Ngesgaena
Tdmudanarlumsinanisonay 1illgnisinalsniineade iy Metabolic syndrome &4
1 1 a a v o ?zl.l { o [ (Y J {
daransznUADgUMNIAaYNMses A Tnvesdad auiumshdalasy n-6:n-3 Tudasdiuin
=1

v Y
pinganzdsnalinsldlse Towl ldvesndanuuaz Insuziiugaiu i ldgmsniaduTa

ﬁaﬂjaﬂﬁ’ﬁ’j’(Yin etal., 2017)

NATRIONNAIUIZHIN n-6:n-3 PUFA luormisaeauvisznouvesannIniie

NAVDIDAITIAIUTLHI n-3 PUFA w0113 aeaiuilsznouann uaadlumsian 2.5

v 4
A15191 2.5 HAUBIBATIAINUTLHIN n-6:n-3 PUFA 1u@1w1im@ﬁauﬂszﬂaumm“lu“lmﬁa

Abdominal Breast Thigh Yield

Breed Fat sources n6:n3 Dressing References
fat (%) yield (%) (%)
Beijing- LO and MO 30:1 70.29 2.67 9.02 13.61 Qietal.
you (BJY) 20:1 70.56 3.30 9.56 13.10 (2010)
chickens 10:1 69.57 3.77 9.30 13.37
5:1 69.44 2.93 9.07 13.26
2.5:1 69.31 3.14 9.74 13.44
Cobb LO and SFO 1:1 75.98" - - - MI et al.
3:1 75.40" - \ - (2014)
5:1 76.04" - - -
7:1 74.18% - - -
9:1 74.57a" - - -
11:1 71.29° : - -
Ross 308 Control 40:1 77.33" 1.78" 33.56° 28.42° Ibrahim et
FO 1.5:1 77.76% 1.57° 33.76° 28.66° al. 2017)
SFO:FO (1:1) 4:1 78.34" 1.36° 35.32° 2925
SFO:FO (3:1) 8:1 78.33¢ 1.52° 34.47° 28.56"
LO 1:1 77.58° 1.52° 33.66% 28.70
SFO:LO (1:1) 25:1 77.92° 1.40° 34.54° 29.32°
SFO:LO (3:1) 5:1 77.72% 1.56° 33.73% 28.40°

**\eans with different superscripts in a column are significantly different (P<0.05).

MO = maize oil, SFO = sunflower oil, FO= fish oil, LO=linseed oil.
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NATVNVINHANINAADIGNANNUANAIAY 1as Qi et al. (2010) 1F1A1INAADA
ldy A =y 1 1 AR~ 4 o 1 Y dy dy
Tu'lniuiiosvosdu tag inuanuuananvodlosiFudsin luifuseanss iison uaziilo
azInnvedln WelmMaaTuoIM1TNNOAT1dIUUN n-6:1-3 UANAIIAY TSN MI et al.
Y o 1 dy 1 a d’d v ! v ! -d' '0
2014) Tamsnaanalulitio WUNMIETUDIMITNUTATIAIUVD n-6:n-3 TIUBATIAIUNG
1 Y S < 4 A [ [ ~ 4%’ [
(1:1, 1:3 wag 1:5) dawa 1o SiFudesnNgand1oasaIuved n-6:n-3 Ngaun Tuneasany
F1UINNITNAADIUDA Tbrahim et al. (2017) WUAIMI IFuna lvTunuana1adnulunslsu
o [ 1 Y 1 1 o < dy
PATIAIUVDY n-6:0-3 11T dawaldarudsznovvessin lndanuuanaedu Tudlsz@uil

3989 luamnsoasldmida Tannsdesiinmsnuiae i

NATRIDNNAIUIZHIN n-6:n-3 PUFA luormsaeavilszneuvesnsa luiivlisie In
9
NAUBIBNTIAIUTEN I n-6:0-3 TUBIMITAOd U TR UvoInTa lviiuluilonn
9 v
(breast) taziiioas Inn (thigh) 10 uaaalum3199 2.6 919N15NAABIYBY Mandal et al. (2014)
v [ 2
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[ 9 v
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v Y
A15197 2.6 NAVDIOATIHIUIZHIN n-6:n-3 PUFA sluﬂ']‘ﬁ']ﬁﬂ@ﬁﬂuﬂﬁgﬂﬂﬂﬂlﬂﬂﬂ‘iﬂqﬂm‘L!Gl,u!,ﬁﬂ

In

Type of Content in g/kg of diets Meat
Breed Fat Sources References
meat n-6 n-3 n-6:n-3 n-6 n-3 n-6:n-3
Breast Ross e mg/100g of meat - Zelenka et al.
308 Al0 g/kg 757 648 117:1 1409 54.7 2.7 (2008)
A30 g/kg 9.89 1872 0531 1921 154.3 1.3
A50 g/kg 1201 3097 039:1  169.7 189.4 0.9
A70 g/kg 1453 4321 034:1 2285 278.2 0.9
L10 g/kg 1422 044 32321 1949 27.5 7.3
L30 g/kg 2878 083 3467:1 2784 31.9 9.0
L50 g/kg 43.61 123 3550:1 3744 39.0 9.9
L70 g/kg 5844 165 3542:1 4979 38.4 13.6
Cobb RBOandLO e g/100g of total FA - Mandal et al.,
20 1 20:1 26.30 0.90° 28.92° (2014)
10 1 10:1 25.63 2.25° 11.80°
5 1 5:1 25.59 3.74° 6.92¢
Ross 9o Rk \VNIF¥ 5" % of total FA -wwwwweseeeeee Ibrahim et al.
308 SFO 40 1 40:1 55.20°" 1.82" 30.34° (2017)
FO 1.5 1 151 21777 2925 0.74"
SFO:FO (1:1) 4 1 4:1 37.68°  17.00° 2.22°
SFO:FO (3:1) 8 1 8:1 4459" - 11.26° 3.96°
LO 1 1 1:1 2251°  3481° 0.65'
SFO:LO (1:1) 2.5 1 251 3637°  2091° 1.75°
SFO:LO (3:1) 4 1 4:1 4498°  10.01° 451°

“"Means with different superscripts in a column are significantly different (P<0.05).
SFO = sunflower oil, FO = fish oil, LO = linseed oil,

A= linseed oil made from the cultivar Atalante, L= linseed oil made from the cultivar Lola.
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v Y
A15197 2.6 NAVDIOATIHIUIZHIN n-6:n-3 PUFA sluﬂ']‘l’i']ﬁﬂ@ﬁﬂuﬂﬁgﬂﬂﬂﬂlﬂﬂﬂ‘iﬂqﬂm‘L!Gl,u!,ﬁﬂ

I (@)
Type of Content in g/kg of diets Meat
meat Breed Source References
n-6 n-3 63  n-6 n-3 n-6:n-3
Thigh Ross e mg/100g of meat “w Zelenka et al.
308 Alogke 757 648 B9 1794 33 (2008)
A30gkg 989 1872 729.1 4580 16
A50 g/kg 1201 3097 6520 5838 L1
AT0 gkg 1453 4321 7126 7238 1.0
L10gkg 1422 044 6982 693 10.1
L30gkg 2878 083 10654 873 11.7
L50 gkg 4361 123 13259 949 14.1
L70 gkg 5844 1.65 1585.7 975 172
Cobb RBOandLO e 2/100g of total FA- Mandal et al.,
20 I g 2595 0.68° s006 20149
10 1 10:1 2762 188 1527
5 1 5:1 27.33 291° 9.51

“"Means with different superscripts in a column are significantly different (P<0.05).
SFO = sunflower oil, FO = fish oil, LO = linseed oil,

A= linseed oil made from the cultivar Atalante, L= linseed oil made from the cultivar Lola.
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q’ 1 1 [l 4 d'
M319h 3.1 Aaulszneuvegaiois In lnazesdszneuved Inrug (Msnaased 1)

n-6:n-3
Ingredients (%)
10:1 5:1 1:1

Corn 48.15 48.15 48.15
Rice bran 8.87 8.87 8.87
Soybean meal (44% CP) 26.00 26.00 26.00
Fish meal (60% CP) 2.00 2.00 2.00
Soybean oil 4.80 3.60 -
Tuna oil 0.10 1.30 4.90
Calcium carbonate 8.45 8.45 8.45
Mono-dicalcium phosphate (P21) 1.00 1.00 1.00
DL-methionine 0.08 0.08 0.08
Salt 0.30 0.30 0.30
Mineral-vitamin premix1 0.25 0.25 0.25

Calculated chemical composition
ME (kcal/kg) 2,900 2,900 2,900
Auvailable phosphorus (%) 0.38 0.38 0.38
Lysine (%) 0.92 0.92 0.92
Methionine + cystine (%) 0.66 0.66 0.66

Analyzed chemical composition
Dry matter (%) 90.52 90.07 90.71
Crude protein (%) 17.42 17.64 17.28
Crude fiber (%) 3.92 4.11 4.07
Calcium (%) 4.13 4.03 3.94
Crude fat (%) 8.47 8.53 8.76
n-6 PUFA (%) 5.83 5.20 3.32
n-3 PUFA (%) 0.52 0.95 2.53
n-6:n-3 11.21 5.47 1.31

'Provided (per kilogram of diet): vitamin A, 11,000 IU; vitamin D,, 3000 IU; vitamin E, 11 IU; vitamin K, 5 mg;
vitamin B,, 2 mg; vitamin B,, 6 mg; vitamin B, 3 mg; vitamin B,,, 0.011 mg; pantothenic acid, 11 mg; niacin, 20

mg; folic acid, 1 mg; biotin, 0.04 mg; Cu, 10 mg; Mn, 80 mg; Zn, 80 mg; Fe, 75 mg; I, 0.4 mg; Se, 0.25 mg.
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v KX Y a d =
ﬂ]iﬂu‘i’lﬂﬂlﬂ%ﬂ HASMIUAINTUNNIAN
= 1% 4 a .
1. MIANHINUANTIOUZMS I ViNANAA (Production performance)
v X ° [ [ = Aa z o 1 o A o d I 4
Uu“lflﬂﬁ]'lu']uuléllllﬂ ﬂﬁiJ'lﬂ!@TW'lﬁ‘ﬂﬂu uazumuﬂ%nmu LW@ﬂ'lu'Jﬂ!L‘]Jﬂﬁl%uﬂ
a (] %’ @ 1 A Aa 9 o = I g @ [} J
wawaﬂlléu mwuﬂ"lsumaﬂ ﬂ%iJ']ﬂ!f’ﬂTﬂi“Vlﬂullﬂ L!.a%@ﬂﬁ"lﬂ'lﬁL‘]Jﬁﬂu@"lﬁ'lil‘]JHU']ﬁuﬂ‘lsU VDA
1 o 4 g/} v K o ' g’/ A o 9 A A
aznNauNAaoy T]ﬂﬁ‘llﬂﬁ’i 3']3J1’N‘1J°L!°VIﬂFﬂWH?HﬂWﬁﬂWﬂﬂlﬂﬂllﬂnﬂﬂﬁﬂﬂWU Iﬂﬂu'l‘ll@gﬁ‘ﬂllﬂ
MUIUNNGAT

1) wawan 1V (Hen-day egg production, EP) = 91191 i lug19msnaass x 100

Suu < snuln

@

¥ 1 zﬂ' 1 gol ) g’/ 7
2) Wmin lumaeaenes (Egg weight, EW) = 1iwiin lunanua (nsu)

11y (o)

3) 5e1msnnuld (Feed intake, FI)

= 15uaemsnauluyaenisnaasd (nSy)

F)
a0 lnnanue (@2)

9

o ~ I ° o ] . .
4) dasimslasuenatluiinviin la (Feed conversion ratio, FCR)

= 153w NIU (PTN)

goJ o ld‘ a 9 [y
iminlunkaald (nsu)

2. msanedugamnla (Egg quality)
o [ [] [ e’d‘ 1 1o
mmsdanan vy Tudilasia 4, 8 waz 12 vesmanaaed laemsgulusiuau 5
] ?,’ 4’ o a 4 ] 9 1 %’ 1] ] . Bol ] 1
Wosaod teiinmisinszdauainla laun dividnlauas (yolk weight), W1niinluiain
v L} 1

(albumen weight), Wviini)don 14 (shell weight), ANuvuaen 14 (shell thickness), AFY
v99'194173 (albumen height), A1 Haugh Unit itazanudiudve s 1auad (yolk color)

Tumstannuvuavedluad 9211 sReUAUWAT 15% (roche color fan) FaTA
FEHIN 1-15

9 [

9
1hdeyanugeliuimuiunia Haugh Unit ved lalnaingasasil

Haugh Unit 100 log (H + 7.57 — 1.7W"%)

AundenNug i (Hadmwas) iimsia 3 90

A
¥\13) H

=

nyanananszr lynnuvenliuag

G = 322 (AAeN)

Y uwa
= hwinla (a5)
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d U
3. maanesnlsznavvesnsalviiululunag
@ Y [ P o 1 ] sol ° [
lutugamovesdanif 4, 8 uag 12 veamsnaaos imsgu lugiaz 10 Wog 11l
[ g [} [} 1 di a r'd J ) ]

HAIUAAZH T INAY 5 Wou/d10819 Wip AT 1zHY09asznouvoInsa Tvaiu lulvuaq

o a 4 [ a,

M1n1siasizvnga luaiua1u25ue 9 Folch et al. (1957) 1ae Metcalfe et al. (1966)
% ] d‘ 9 a J 9 1 o 1 o 9 1
ared1en g lumsinnziilsznoualgeriisnanes uaz linas Aredrazgninlieglugil

L, ¥ [l ) Aa a

UDN methyl ester Tagn15¥91IHINAI0819 15 DTV 1AY chloroform-methanol (2:1) 153105 90
a Aaa X Y A . a A a Aaa f S =
Haaans TUAIIATY homogenize UIU 2 U1 1AN chloroform 30 Haaans uazduon 2 wN

IPIAIINTEAIHNTOI LAY deionize water US V19T 30 HaaanT 1AL 0.58% NaClUSu1ag 5

2

' Y 9 o Y L Yy A 9 g < g @ J = ] J
A7 LGU‘(’J'IGI,WLGlﬂﬂUL!a'J'J'NﬂQll'J 1 ﬂuﬁh’illﬂﬂﬂﬂ! Lﬂﬂsﬁuﬂlﬂﬂqﬂluuiﬁﬂnﬂﬂjﬂﬂaﬂ'} (ﬁ@wf’)ﬂﬂ)

)
La))

D)
D)

s A .
NUA -20°C

9 v

VUADUNITT methylation ¥11M5¥ad0819 lviudszua 25 Tadniu laasluvaea

% [l 1 o o Yy v 9 o Y
naaod lngnsaaniogsldrasanaaoaaziilui1iudedie N, gas sudrmsazateuia
A ) 1o s ¥ @ A 9 o % ' o Aa
maemwiznsa lviued v lddaihmidnie g unisduiudiredialudu 1dn 0.5N
NaOH/MeOH 131105 1.5 Hiadans ¥1n13 1ae1meade N, gas 1¥ianudeu 100°C 5 w1fi wen
Y Y Y a . a aa 1 Y Y A a
udaa 1319180 1@) 14% BF, in methanol U311@35 2 Tadaas lae1meaie N, gas udtlarh idi
C17:0 (2.0 iadn3u/iiadans 11 Hexane) U511@35 1 Taadas laemadie N, gas udatlarh 19
F)
= ] % < a a Aa aa
ANuFou 100°C 5 Wi e udraa 13 aladudy deionize water YS1195 10 Tadans uag
v Y

hexane 1311@5 5 Haaans Yaduvarliinsundaas 3 ¥uendsu §n Na,so, Yszanatlanetou
o [l < 1 4 g’.: g’u 1
ana1s ldasluraeanaaosvinadniasa vy Woasazaisusnyy gasu hexane Taaalu
U9 Vial #115ua 1 Hadans e luAainsed gas chromatography 151105 1 Tulasans

(Hewlett Packard, HP 6890 series GC system)

a J aa
MIAUANTHNNaOA
o 9 A Y a 4 1 . .
uw’em“aﬂ"lﬂmamiwwmmmmuﬂiﬂmu (Analysis of Variances, ANOVA) 9114
1 o

UAUMTNAQIDUFUaNY T (Completely Randomized Design, CRD) nazifSeuneuanw
[ [ 1 = 1 @ Y an . 9
HANANSEHINANRAY IRz J98n15NAA09A2875 Duncan’s new multiple range test Taelsy

Tsunsuadad3agi SPSS version 16.0 (SPSS, 2004)

M3INAABIN 2 HAYDIOATIEIUTZNINTA luiuriia Tomii-6 uaz Tomm-3 luemis uay
528211813 191115 AaUITOULMINAN daullsznausn uazdIulsznouveania luiiu

2
lwiieo



21

dnnazmsdangunaans
oy 1 & o o v v v o v 19
T4 niloanenugn1an1si (Ross 308) AR 819 13U 514U 450 A2 gUIT1IUNAGY
1 o 2
Tagldunun1snaaosuuuguauyssl 1aodn treatment LU VU ANBIZ 8@ (3 x 2 Factorial

Y
Experiments in CRD) A1

(% 1

79904anN 2 91115 NUOATIAIUVDL n-6:n-3 1A 5
79904anN 3 91115 NUOATIAIUVDY n-6:n-3 WA 1
@ (% dyd
179985049 2 52AU A3LAD
o { ] { 1% s
Yadosea 1 FeszeznaImslneIins Moy 0-6 dilaw

o . 1 ! 1% Ld
Tadesean 2 FeszeznaImsIneIs Moy 3-6 dilaw

I . . 1 . . ] I 2
S’J‘JJHJL! 6 treatment combinations Tﬂ&“lmmaz treatment combination !,L‘]NEJEJﬂL“]Ju 3 9%
sol (Z 9 4 gJ/ o @ 2’/ o YA [ =
P 25 A1 iﬂilﬂl‘lf”lﬂﬂ\‘lﬁllﬂ%TH’Ju 450 910 ’E)TVHTVIﬂﬁﬂﬁﬂﬁﬁﬂﬂﬂWH’Jﬂ!ﬁlﬁuigﬂUﬂl@\ﬂﬂ3&5]1!
[ [ Y 1 I~ 1
HAZWANUNINY (Tsonitrogenous and isocaloric) T@ﬂumqmmmiaamﬂu 2 BINDY Ao 0-3
o ¢ o ¢ o o g Ayvo a @
’e’fﬂﬂﬁ’i uag 3-6 ﬁ'ﬂf?ﬂ’ﬁ AMUANLUSUIUDI NRC (1994) 'V]\iu]lﬂﬂ1ﬂ1§’31,ﬂ§1$Wﬁ3uﬂ5$ﬂﬂﬂﬂlﬂﬂ
Y] g v o A %l Y] ] 1 ~ o a o 9
ﬂiﬂ"lﬁuuucluumua'Jmaamazumuﬂamm ﬂf]u‘l/]ﬁ]?.i‘hﬂwﬁﬂ153m313°ﬁﬂ11%1uﬂ15ﬂ53ﬂf]’U
Iy o 1 1 A Y [ ?z’/ Y o a 4
qmmmﬂwuammamzwaw n-6:n-3 AMUNADINIT wmmﬂuu‘lﬂmmmmiww
dailsznevvesnsa lviiulugaseisnaassnngas
1 o [ ~
muﬂigﬂammgmmmwmm LLﬁ%@\‘lﬂﬂigﬂﬂ‘U‘ﬂNTﬂ‘]ﬂu$ ﬂﬁllﬁﬂﬂiuﬁ1i1\1‘ﬂ 32

H
a

= ' o ¢ & '
Tag1u treatment combination N5u1dgaseIMITNAARITUTI901Y 3-6 FUA1TIY Tug 0-3

=Y

o 4 e . A A A @ a Yy o
dilaviusn %Wmmiﬁugm (Basal diet, 715199 3.2) nHf5aansa lviuwiialowni-3 a1
33 A

Y 9
mmsaedlnluaenuuuilaseiiu 1% Induensuazinaun (ad libimm) 1Halunsnaass

6 dilansi

v =KX Y a J =
mstiuiindeya sazmAnZHMIUA
1. MSANHINUANIIOUZMSIIYAVIA (Growth performance)
o R g v @ . Aa vy . A o
WA (body weight, BW) U511m0111590nu 18 (feed intake, FI) oA 11701

o { I g YY) . .
on351M311)asue1¥15 UM (feed conversion ratio, FCR)
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=X k% ' ..
2. msanvuaulseneuwin (Carcass composition)

y 2 { o Jd o 1 v Y (J 8 o
Weaugamsnaassiiony 6 dilat siimsqulngas 2 @2 medadiulszneusin

Q Q
9 E4

@ ' 9 A v v A A 19 Y 1a ¥ I
Llagﬂ'lﬁﬁgﬁllvlelllluﬂf@\ﬁﬂ@ﬂ Tﬂﬂmlumumuﬂ@ aﬂm‘wﬁtmGl,w"lﬂﬂumﬁzmmﬂunm 10

A A

o v S o 4 ¥ o Y A . . J Y A
1139 naeniuimMssuiminiiadia 14liakeanease jugular vein Yaosliiden lvasen

a

Y o v = o Y A ° '
Tnua shimsasnihdeungavgil 58°C nouvu w19deznsodlueen uaziiemin Tiuely
<3 a o <3 o ° Y ' 2 S Y
Houdugugil 4°C lunan 24 12 T MimsaauaaaztenFuaIuvenln suiminves

Yy i1
Fuau lamohunduadeyadiuilsznousin

o %’ Y] U J a = I < 3 4 ’.f v AAxAa
NITATHIUUIUUNVBDIFINTIUAN waameululesiFudveamunuyIa

' g v
% aaudsznouan = UIHUNVEIFIN x 100

o < @ T 4 4 . . 9 v A 4
MIMTA VA8 1000 (breast) aziioaz Tnn (thigh) 1o lFdmTuIas1zyim

s ' @
aendsenounielnyue Lgazmuﬂizﬂ@mmﬂiﬂ%mu

d Y] H
3. msan¥ieanlsznevveansalviinluieln
a 4 o ¥ 1 as
Masizvinsalviulueivianaasuaziiioln au35ued Folch et al. (1957) uag

Metcalfe et al. (1966) (FUASINUNITNAADIN 1

MIIATIZTIMITDA

THumun1snaaosuuguanysal 1aoda treatment uuvuvlaneoiZoa (3 x 3 Factorial
Experiments in CRD) NA0UANULANANAI8ITAATIZHANMLAI51/591 (Analysis of variance;
ANOVA) Tael#Tsunsudn5agal SPSS version 16.0 (SPSS, 2004) /3o uifiouanuuanaig

511974 treatment 2871 orthogonal polynomials TAgNAABUNTLAUANUFNY 95%

aauitazszaznIUMIA UM IVY
Aa o = A [ 4
l¥szozina11un13790 27 TaeGuainiAouqaiau 2555 09 nueteu 2557 a1 Wiy
a o =) ~ Y a oA [ 4 s A A
yrInerdomaluladgsuls wasvesiinn13e113dad (F10) 01n15gudinTodile

a 4 =1 a [ = =
Mnenaasiazmalulag unimeaoma lulaggsuis
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q’ 1 [ 49’ o d'
M1919N 3.2 muﬂszﬂ@mmgmmmﬂﬂmauazmﬂﬂizﬂamaﬂmuz (MINAADIN 2)

Ingredients (%) Basal diet Starter (0-3 wk) Finisher (3-6 wk)
n-6:n-3
10:1 5:1 1:1 10:1 5:1 1:1
Corn 48.04 48.04  48.04  48.04 53.66 53.66 53.66
Soybean meal (44% CP) 28.00 28.00  28.00 28.00 30.00 30.00 30.00
Full-fat soybean (38% CP) 15.00 15.00 15.00 15.00 8.00 8.00  8.00
Soybean oil 5.00 4.32 2.90 - 4.55 3.30 -
Tuna oil - 0.68 2.10 5.00 0.45 1.70  5.00
Calcium carbonate 1.70 1.70 1.70 1.70 1.58 1.58 1.58
Mono-dicalcium phosphate (P21) 1.35 1.35 1.35 1.35 1.00 1.00 1.00
DL-methionine 0.31 0.31 0.31 0.31 0.16 0.16 0.16
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Mineral-vitamin premixl 0.25 0.25 0.25 0.25 0.25 0.25 0.25

Calculated chemical composition

ME (kcal/kg) 3,120 3,120 3,120 3,120 3,120 3,120 3,120
Available phosphorus (%) 0.45 0.45 0.45 0.45 0.36 0.36 0.36
Lysine (%) 1.11 1.11 1.11 1.11 1.02 1.02 1.02
Methionine + cystine (%) 0.90 0.90 0.90 0.90 0.72 0.72 0.72

Analyzed chemical composition

Dry matter (%) 89.96 90.02  89.98  90.07 89.96 89.88  89.90
Crude protein (%) 22.24 22.16 2220  22.08 20.18 20.21 20.14
Crude fiber (%) 3.92 3.94 3.89 3.91 3.75 3.72 3.76
Calcium (%) 1.05 1.02 1.06 1.02 0.92 0.91 0.92
Crude fat (%) 9.81 9.78 9.85 9.87 8.75 8.72 8.76
n-6 fatty acids (%) 7.00 6.64 5.90 3.85 6.20 5.74 4.02
n-3 fatty acids (%) 0.32 0.62 1.20 2.55 0.53 1.08 2.53
n-6:n-3 21.87 10.71 4.91 1.51 11.70  5.31 1.59

'Provided (per kilogram of diet): Vitamin A, 15,000 IU; Vitamin D,, 3,000 IU; Vitamin E, 25 IU; Vitamin K, 5
mg; Vitamin B, 2.5 mg; Vitamin B,, 7 mg; Vitamin B, 4.5 mg; Vitamin B,,, 25 [lg; Pantothenic acid, 35 mg;
Folic acid, 0.5 mg; Biotin, 25 g; Nicotinic acid, 35 mg; Choline chloride, 250 mg; Mn, 60 mg; Zn, 45 mg; Fe, 80

mg; Cu, 1.6 mg; I, 0.4 mg; Se, 0.15 mg.
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aussouzminan 1u gua v uazarulsenovveansa luiululy

NaYRIONIIEINITHININTA lvsTurHalami-6 uazlamm-3 1ue11s AeaNssaULMIHAR
vodlnly
[ 1 1 o a Y 9 1 ] [
HAYRIoATIEIUTENIATA v usHa Toiun-6 uaz Towd-3 Tue1mislaly ae
[ Y o [ . ~ {a . o
wanan v (egg production) 1111170 19 (egg weight) 1/31181019113001 14 (feed intake) HaLENI
{ 3 g Iy 1 d' ' -~ i a .
m3lasuermsdluimminly (FCR) uaaaluasian 4.1 nunsuaemsnnu ldvealnly

o
YA o 1 A o

nguinuemsnl n-6:0-3 Tusandiu 1:1 Imsnuldnsinanlnnaseinquduediiiedny
aa ] X [ I 4 2 %’ o

NNaDaA (P<0.01) lunnaieszeznaivesmsnaasd Finvzilusaiioaninnauyeiingiy

d‘d 2 o U d' 1 1 . d’ d‘d

yindamzantinaudunizaan nluwen (Zolisch et al., 1996) tiio1nTugaserrisnaaoani

1 = a g Y ) d’ { Y 1

n-6:n-3 Tugasddu 1:1 Imsasuiiula1iing 4.9% lusuzigasennsnionsdaiu 5:1
y? o 1A o w = Y o

wag 10:1 U013 lgndularniuiios 1.3 uag 0.1% audian #nan1snaasdliaonnanani

. 1 a g o v o
Chashnidel et al. (2010) &4 IdswunmsaSuihniulamzialuszay 4.5% voagase g 1

v '
a KX A o

IRanaudlinansznuyililSnaensnou ldanad uaaz lidawansznuaansnu'la lu
gaseisiasuigiulameia 1.5% uenvnil Alimohammadi Sarace et al. (2015) 63 14518911
] a ¥ o 1 1 1 a 1
Numaesuinindamzalugasestoesnii 3% sz lidwwansznuaensnuldves]n
1 a 1 g’, 1 (] 1 % 1 Y] 4
Tuaruveswanaa Uiy danieg lunuanuuanaianulusig 4 flariusnueans
1 =) 1 1 1] d'Q ti'd (% 1 d‘ =Y

nAAvY (P>0.05) uananaa livoa lnlunquiiue1isni n-6:n-3 luoasidiu 1:1 ieAanase

A 1 S o [

] [ 4 :; 1 1 o aa 1Y
HIY 12 ﬁﬂﬂ']ﬁﬂli’)\‘]ﬂ']i‘ﬂﬂﬁ@\? %3@]']ﬂ'3']ﬂi§]1]@uﬂﬂ']\ﬂluﬂﬁ'] UNNADN (P<0.05) ﬁﬂﬂﬂé}ﬂﬁﬂ‘ﬂ
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1!']1(71!ﬂ]lGU“If\‘lW‘iJ'J']?J1!Tﬁuﬂ@']ﬂq@]jiiﬂijﬂﬂﬂu@?ﬂ'ﬁﬂﬂ n-6:n-3 1“@@51ﬁ3u 1:1 tyofnanaon
] Y] L4 = ] I A 1 1 dyd AAa
HIN 12 ﬁﬂﬂ']ﬂﬂlf’)\?ﬂ”lﬁﬂﬂﬁ@\‘] (P<0.01) "]N‘Lﬂ503HJuWﬁlu{’NNT%TﬂhlﬂﬂZjﬂJUNﬂgiﬂﬂ!@TﬁTiﬂﬂu
[ ] Y [
ladiiga wansnaaosiidoandean Ayerza and Coates (1999) Hag Mazalli ct al. (2004) 114
J ld‘a d‘d [ o 9 a Y Y 1 1 a |dl
FTIYITUN llﬂ‘ﬂﬂl!i’)"l‘ﬁ"li%lli%ﬂ”ﬂ n-3 PUFA Q’Q ﬂ?iﬁﬂ?iﬂuqﬂu@ﬂaﬁllagﬁﬂWaﬁﬂwawa@llﬂl‘ﬂ
Y A J 1Aa A @ o [ 1 a
AN Y 11!“]]&!3‘VI?J?"IEN"IH’J"I"lﬂ‘VIﬂu@"IW"Ii‘VIiJiS’JW]J n-3 PUFA a1 i]z”lumwaﬂimumwawaﬁ
1 g}/ dy d’ 1 o a FY [ a a 301 Y
T4 nethitesnin lndaaunsanuernis la luszauilna [Baucells et al. (2000), 13 u1i13iu1lan
9
NnLIan 4% ; Cachaldora et al. (2008), asuudaInzana 3%,; Garcia-Rebollar et al. (2008),
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A19197 4.1 HaURIBATIAIUTZHIINTA luusiia Towd-6 uaz Towdi-3 lus1mi1s ao

AUTIOULMIHAAVDQ 1A Laj

Parameters Period n-6:n-3 SEM P-value
(wk) 10:1 5:1 1:1
Egg production (%) 0-4 91.43 90.83 91.19 1.137 0.979
4-8 92.42% 9040  87.35" 0.695 0.008
8-12 92.40"  94.75%  91.92° 0.493 0.006
0-12 92.22" 91.78" 89.53" 0.447 0.032
Egg weight (g) 0-4 60.93" 59.77° 58.15" 0.955 0.049
4-8 58.50"  61.12%  55.87" 0.649 0.003
8-12 60.52°  61.48"  57.96 0.286 <0.001
0-12 59.80°  60.91°  56.99° 0.377 <0.001
Feed intake (g/b/d) 0-4 110.54*  109.76"  103.27°  0.758 <0.001
4-8 110.22%  109.65" 104.99°  0.482 <0.001
8-12 111.14%  110.95%  104.55°  0.851 0.002
0-12 110.65"  110.06" 104.45°  0.392 <0.001
FCR 0-4 1.83 1.84 1.78 0.025 0.613
4-8 1.89 1.81 1.88 0.017 0.079
8-12 1.84 1.80 1.81 0.011 0.362
0-12 1.86 1.81 1.84 0.010 0.198

a,b,c

Means within rows with different superscript letters are significantly different (P<0.05).

*PMeans within rows with different superscript letters are significantly different (P<0.01).

{ 1 9o’ Y 1 1 dy 1 a
2115 N n-3 PUFA g i]%idJWﬁﬂim/]“lJGlfluﬂ’iuﬂlleU ﬂ?iﬁﬂ’]&l'lﬂf]uﬁﬁﬁu WU MITIFTY

€

1uYaImeia 4% (Gonzalez-Esquerra and Leeson, 2000) Lag 4.8% (Ao et al., 2015) inayi 1y
w1 lanad Hennl Koppenol et al. (2014) §351891u 14 lanTinsa lvsiu EPA ag DHA

o 1o 1 I Aa [ 1 < Aa o ]
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=) 50’ % % ]
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ﬁ@@ﬂamﬂuwami%ﬂaﬂﬂumm ﬂﬂuﬁ?u?iﬂ@‘ﬁﬁ?ﬂqﬂﬂlﬂlﬁﬁ]ﬂa 2 ‘]J'igﬂTiﬂ\iLlﬂﬂ 1) 910N

' ' 2 { A y o ' o 2 ' 7
nan MBnounihiinennsiasudrodniudanpinluszduge szlinanluialszaen ozl
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] [
raaAa =

Y] 9 = % 1 =\ I ]
N1TNAADdN Gl‘Ll‘VINGIiQﬂHﬂIHJ llﬂ‘V]ﬂuE]TVﬂi‘ﬂll n-6:n-3 Gl‘LlE]GISTd’J‘L! 1:1 mﬂ@imu@ﬁlwn

! J 4 ' A o o v an g Y ' !
(albumen) qqmmqu5uaa1muamﬂﬂmnam (P<0.05) ivinulaen 14 (shell weight) ¥oqln

¥ o w

Aa A A [ 1 = J < o 1 A ] =~ an
NHUBINITINY n-6:n-3 GLH’EJG]?’\@"J‘L! 1:1 mﬂaimfummmmqu@uammuﬂﬁmq‘mNﬁa@
1 [ 4 1 = 1 1 H [ 1
(P<0.05) Gl‘lﬁf')\‘l 4 ﬁﬂﬂ’lﬂllﬁﬂﬂ]ﬂ\?ﬂ’liﬂ@ﬁ@ﬁ LWIUhJiJﬂ'J’l‘JJLW]ﬂG]’]\ﬁ]’]ﬂﬂ@l?Jﬁﬁ ATIHIU 5:1 g

[ @ 4 1 1 <3 [l 1 [ ~
10:1 GI,‘L!G])"JQ@'IEJ gy 12 ﬁﬂﬂ?ﬁﬂl@\?ﬂ’]iﬂﬂﬁ@\? LL@]'E'JE]'NIliﬂ@]’]llhlll‘W‘]Jﬂ'JWNLl@ﬂ@]’l\?'ﬁ)ﬂ’l\?ll
WedAynana (P>0.05) 11i509909A21W g9 19917 (albumen height) AU UIAON 14 (cgg
shellness) & 1414 (yolk color) 11azf1 Haugh unit
Ay 1 Aa A~ o J = o 9 J 3 1 o A
mi‘l/]"lﬂﬂqmlﬂummﬁm n-6:n-3 Glu’f]@]ﬁ’lﬁ')u 1:1 3JNa‘ﬂﬂwLﬂa‘ilcﬁumﬂlummmjﬂ

= % 1

I 3 ] A A Aa A~ 1% 1
Llagl,ﬂﬂilcﬁu@ﬂ"lﬂﬂﬁqx‘lﬂq@nﬂﬂlﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂuﬂ?ﬂ?iﬂﬂ n-6:n-3 Gluamm’m 5:1 18 10:1

Q

Y 9 [ v
° o

g I A ' 1T as 1o A A o 1
HUU LﬂuNammmmﬂ"lﬂsluﬂquuuumuﬂ”lﬂmmqw HazNITNITAUUDY n-6:n-3 1“@1ﬂ1§ hlllll
1 1 A (=Y [} 1 . g’/ ) v =
Nam@mmqﬂﬁuﬂln ‘ﬂ'J']iJWu'll.ﬂﬁi’)ﬂ]lGU ?fllleLLﬂ\‘] LA A1 Haugh unit UUHFDANADINUNITANY

Y
Ao UNTIHV04 Gonzalez-Esquerra and Leeson (2000), Ayerza and Coates (2001) (491 Morales-

= 9/%‘ o a
Barrera et al. (2013) e lFuniudamzaasuluomsnaass
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M3197 4.2 wavesdadIusznInnsa luiuriia Tewih-6 uaz Towi-3 Tue1ns Aenmnin

voal4'ln
Parameters Period n-6:n-3 SEM P-value
(wk) 10:1 5:1 1:1

Yolk (%) 4 26.42°  26.54° 2427 0.346 0.012
8 26.45°  2633°  2449° 0332 0.023
12 26.50° 26770 2488  0.323 0.005

Albumen (%) 4 60.81°  60.15°  61.00°  0.426 0.033
8 60.20°  60.47° 6222  0.502 0.018
12 60.10°  60.52°  61.59"°  0.489 0.011

Shell weight (g) 4 7.47° 7.18° 6.44° 0.180 0.047
8 7.76 7.86 7.62 0.098 0.616
12 7.69 7.79 7.62 0.066 0.556

Albumen height (mm) 4 6.08 6.16 6.14 0.158 0.979
8 6.63 6.34 6.90 0.145 0.295
12 6.91 6.97 7.04 0.069 0.771

Haugh unit (%) 4 75.74 76.95 77.72 1.223 0.814
8 80.38 78.03 83.00 1.031 0.144
12 82.48 82.19 83.69 0.440 0.352

Shell thickness (mm) 4 0.44 0.44 0.45 0.005 0.473
8 0.43 0.41 0.41 0.008 0.789
12 0.45 0.46 0.45 0.015 0.348

Yolk color 4 5.88 5.83 5.65 0.185 0.883

(scale 1-15) 8 6.45 6.78 6.55 0.132 0.128
12 6.63 6.59 6.18 0.116 0.222

ab,c

AB,C

“*Means within rows with different superscript letters are significantly different (£<0.05).

"“Means within rows with different superscript letters are significantly different (P<0.01).
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NaYRIDATAIUIEHININIA TN UB HAlaM-6 tazlomm-3 Tue1ris Aediulszneuveenia
Nsiulalainag
] [l [ @ a Y Y 1
NAYUDIDAIITIUTEHININTA D UNUFHATOINA-6 Az Io1uN1-3 TUD111T AD
alsznovveansa luiiulu lunad Haainan1san 4.3
A A [ ] A I o [ [
wenansanlunguuesnsaluiiu n-6 PUFA 0%l LA (C18:2n-6) iHunsa luiiunan wun
d' [} J |d'a d‘d [ [ = [
N528221MINAR04Y 4, 8 tay 12 a1 Tannue11sii n-6:n-3 ludasiaiu 1:1 Udaaru
W94 LA, AA (C20:4n-6) 1182 n-6 PUFA 401 Innue14150il n-6:0-3 Tudasidiu 5:1 uay
10:1 Aua19U
zﬂl a 1 1] d‘d <3 o Y
denasanlunguuesnsaluiu n-3 PUFA 71l DHA (C22:6n-3) tHunsaluiiumnan
WUINTLOLIAINITNAADY 4, 8 uay 12 d1a1¥ 1ANNue1¥15N% n-6:n-3 TudasrdIu 1:1 3
dadauues DHA, EPA (C20:5n-3) 11a n-3 PUFA g4n71 Infinue1115iil n-6:n-3 Tuoasiaau
o w [ [ < 1AAa A A @ 1 [ 1
5:1 uag 10:1 a1y uaod1a 1anaiy 1nNnue11IINN n-6:0-3 Tudnstdiu 1:1 Idaaiuveq
ALA (C18:3n-3) mn Infinuemsnaaeslunguou
o 1 9 9 ' YN 1A A o ' ~
NHANTNAADIAINA1IV 1Y dawali 1NN UD11ITN n-6:n-3 TUdAIIEIU 1:1 T
031871 U049 n-6:n-3 11 19i11A9 (2.07, 1.99 1A 1.90) A10219IMITNOATIAIU 5:1 (4.99, 5.36

v Yy 9
A o 1 v v A

1A 5.09) LALDINITNOATIAIW 10:1 (10.28, 10.71 t1ag 10.21) AINAIAY NIUNVIOATITIU

04 n-6:n-3 1 lvuas Tdaaiulndifeanusasiauved n-6:n-3 Tuemisnaasa (11.21, 5.47
1ag 1.31 7uaay)
a =) % =) dy 1T v = =Y % d‘d
siauazdSuavosnia lviiulunandavzuegnuatianazlsuaves lvduniily
[ 4 v 1 a o g’/ e 1
DIMITHALMITTUATIEH IUTUAVINUAY (Simopoulos, 2008) 31NHANITNAABI TUATIHWLN

[} 1 1Y) { ] [ o J o [ 1 9] {
daaruveansa lviunnululdnasanuduiusnudadiuvesnsa liunnulue1is ms

v
= =

Idemsnaaoanil n-6:0-3 Tusasiaau 10:1 Gwavir 19 In lunaalafill n-6 PUFA g uali n-3
o v 9 Y A [ 1 = o Yy 1 T A

PUFA ¢ Tun1aasanudny miliemsnaaodnd n-6:n-3 lusasiaiu 1:1 Iwasin 1 1nlumae
1A A 1 o dy Y @ = ' 9 dyd'

14T n-3 PUFA g4 u@dl n-6 PUFA é1 wamsnaasstidoandoinumsanyinouniniiiudas
<3 [ Y] 1 Y] { ] [ [ [ [y}

IMdundadiuveansalviunnululduasdianudunus lasasanuilsznnaes luiunay

asa luiunilue1ns (Cachaldora et al., 2008; Simopoulos, 2008; Fracye et al., 2012; Koppenol

= 1

1 [ < v A [
et al., 2014; Coorey et al., 2015) uaod19 lsnau n3a lusiuntiogluons liawisoazanld
g’/ ] A = [ v ~ A 9 9 1 1 a A =Y
nanualu liuag iesainiidtenatvedsinedtos laun orguesln wiia uaz/miodSuiw
van3a luiun 1ue M3 (Garcia-Rebollar et al., 2008; Baucells et al., 2000; Fraeye et al., 2012)
Tae Baucells et al. (2000) W11 52AVU0I ALA 19115081091 0.8% SNUNTALAN AA I

lainas Tuvmzh Cachaldora et al. (2008) W31 91415914 n-3 PUFA g4 92aAn1502dN n-6
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] 1 1 a a o 4
PUFA 1u'lyuas d9u Patterson et al. (2012) 518911471152 anTamasvitaruvearey la]
desaturase U943 n-3 PUFA 1NN n-6 PUFA Iﬂﬂmiaﬂmifﬁmﬁ%ﬁ n-6 PUFA G?x‘]ﬁﬁ]ﬂﬂéjﬁlx‘]ﬁu
Y Y
nMsnAaeeluaTalininuIMsIEsn n-3 PUFA szaugelueims szaamsdunsizd AA uazii
Timseazanlulunasanag
[ 2 d’d 1 ] 49! 1 =Y -d'd ] é
averianiiinanenisazeay DHA Tulduas YuegiSuiw DHA flloglueinis @
F) a %’ o 1 ’cf o 1 oAq Y 3/ dy ~
Tdmnnmsiasuiniudaimuilueims diudamuinldlunsnaaeenssil § DHA g9
[ ?zl.l =3 1 YA ] 49@1 9 1 ] <3 1
aviudedawaldimsazay DHA Tulvuasgeyuainlidre uaedrelsnmuwonnmsazau
EPA T laiiaq 9261071 EPA 73114914115 Cachaldora et al. (2008) 11ay Poureslami et al. (2012)
1 ~ 1 = 1 ~ ~ I
518914721 DHA fazayluluuas 1191091115 vagiveaiunuiannisasy EPA yuily
DHA Tagilszansnimmsazay EPA 9261071 DHA #3a1unsniianleslunsesuiemsazan

9 9
EPA uag DHA “lumsmammm”lﬁ’
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A19197 4.3 HaV0I0AT1dIUTEHI19nTa luTuriia Towni-6 uaz Towdi-3 1ue1115 @o

alsznovveansa luiulu lunag

Period Fatty acid n-6:n-3 SEM P-value
(wk) (% of total fatty acid) 10:1 5:1 1:1
4 C18:2n-6 25.75" 225" 13.92° 0.043 0.004
C20:4n-6 2.11° 1.52° 1.59° 0.017 0.023
C18:3n-3 0.74" 0.70* 0.25° 0.022 0.005
C20:5n-3 0.02° 0.09" 0.36" 0.004 <0.001
C22:6n-3 1.98° 4.08° 7.01" 0.054 <0.001
SFA 23.22° 23.71° 26.30" 0.091 0.008
MUFA 45.53" 46.81° 50.15" 0.191 0.041
PUFA 31.25" 29.48" 22.85" 0.195 <0.001
Total n-6 28.18" 24.30" 15.05° 0.189 <0.001
Total n-3 2.74° 4.87° 7.62% 0.062 <0.001
n-6:n-3 10.28" 4.99" 2.07° 0.062 <0.001
8 C18:2n-6 25.69" 22.16" 13.93° 0.036 <0.001
C20:4n-6 1.81° 1.41° 0.89" 0.009 0.016
C18:3n-3 0.79* 0.73" 031" 0.010 0.008
C20:5n-3 0.03° 0.11° 0.41* 0.002 <0.001
C22:6n-3 1.96° 3.86" 713" 0.042 <0.001
SFA 22.70" 23.73" 25.05" 0.062 0.002
MUFA 46.27"° 47.48" 52.06" 0.204 <0.001
PUFA 31.02" 28.79" 22.90° 0.193 <0.001
Total n-6 29.77" 25.18" 15.66° 0.146 <0.001
Total n-3 2.78° 4.70° 7.85" 0.075 <0.001
n-6:n-3 10.71* 5.36" 1.99 0.064 <0.001
12 C18:2n-6 24.56" 21.66" 13.99 0.060 <0.001
C20:4n-6 1.81° 1.41° 0.89° 0.011 0.041
Cl18:3n-3 0.71° 0.7" 0.36" 0.019 0.013
C20:5n-3 0.02° 0.09" 0.42% 0.008 <0.001
C22:6n-3 1.88° 3.88" 715" 0.051 <0.001
SFA 22.64" 22.70"° 25.50" 0.141 0.004
MUFA 47.60° 48.54" 51.30" 0.182 0.002
PUFA 29.66" 28.36" 23.15" 0.119 0.001
Total n-6 26.65" 23.36" 15.05° 0.107 <0.001
Total n-3 2.61° 4.67° 7.93% 0.055 <0.001
n-6:n-3 1021* 5.09° 1.90° 0.066 <0.001

**Means within rows with different superscript letters are significantly different (P<0.05).

A*Means within rows with different superscript letters are significantly different (P<0.01).
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PINAARIN 2 WaveIsATIAINTEHINNTA luiuTeiud-6 uaz Toiud1-3 luenis uag
5282AINS 1101115 AeausTauLMINs AL Ia aaulszneusin uazaiuilsznouusansa

F
Taaiuluile

(Y] 1 1 U a Y % E%4
NAYRI0ATITIUIZH NI Tl usiaTaun-6 nazlawmii-3 Tue1vis nazszeznainsl
1 a s \ Ay
21113 AeanssammwmssaAuinlulniie
NAVYDIDATIEIUTZHINTA LuTustia Towdi-6 tas Tewi-3 Tues uazszezinal

k4 [
mslnensaeaussanmmsnsyanlalulnile naasdinsei 4.4

MI19h 4.4 wammé’mwdamw*jwﬂi@‘lmﬁuiamﬁjwﬁ LLﬁ%IE’)LiJT%JWG Tuoming uazszezan

4
M3 o113 Aeaussouzmansyaulaveslnile

n-6:n-3 Period (wk) BWG (g) FI (g/bird) FCR
10:1 0-6 2,523.53 4,515.64 1.79
3-6 2,560.57 4,580.03 1.79
5:1 0-6 2,452.84 4,496.08 1.83
3-6 2,514.12 4,479.29 1.78
1:1 0-6 2,338.43 4,440.25 1.90
3-6 2,376.26 4,444.14 1.87
SEM 2425 20.39 0.02
n-6:n-3
10:1 2,542.05" 4,547.83 1.79°
5:1 2,483.48" 4,487.68 1.81°
1:1 2,357.35" 4,442.20 1.89°
Period (Wk)
0to6 2,438.27 4,483.99 1.84
3t06 2,483.65 4,501.15 1.81
ANOVA
n-6:n-3 0.001 0.100 0.026
Period 0.356 0.687 0.398
n-6:n-3 x Period 0.948 0.699 0.796

*®Means with differing superscripts in the same column are significantly different (P<0.01).

**Means with differing superscripts in the same column are significantly different (£<0.05).
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AT WNUNDATIAIUTEHIN n-6:n-3 PUFA 11011113 ua%zamaﬂuﬂmﬁ?u a3

ﬂgﬁuwuﬁs’suﬂu (P>0.05) 1ugiaqmaqu1wuﬂmwgwumu (BWG) naemsi auld (F

tazsasmsasuemdiuhming (FCR) ustoeha 1sian wumsldemsiieasdiu
[ 1T W =\ o Y % v @ ' 49! d’ =1 [ 1 1 d‘Q
5ENIN n-6:0-3 10D 1:1 Twash ldihminga Inanas uaz FCR geau erfeunu lnnquinu
DTSRI AU n-6:n-3 IR 5:1 wag 10:1 (P<0.05) Tuvaue #larks 3 nguilTuamsnu
18u0101115% luand e S UM eaaa (P>0.05) dauszeznarlums Wemisna 2 szezinar’lis
o 9)% Y AAa 9 = ] @ aa
warh liiming Usuaeisnauld tag FCR aNuuanaanuneana (P>0.05)
d' ] ] d‘Q A v 1 1 ] [ = %’ v U 'o d‘ g’.l
mﬁn"l,ﬂﬂmmmmmsm PATIAIUTENIN n-6:0-3 110U 1:1 TimiTndrdnganiy
ovvziieannnlsmaemsinuld Faudiiee lnuanuuana 1t uNeana (P>0.05) 1
A 9 Y A ) ~ v % an ~ 1a ~
eguindeyaudiiuud unazuana i ungana (P=0.10) Tagmsi lAAuesanadennil

4 L H ¥ H 1 ] a
auvaitiosuannauduniz e luiniudamezianyi 1% 1n luyeuiu (Zolisch et al., 1996)
=

@

Y Y
TﬂEJ‘lumsmammqﬁqmmmmd 9351895 LHIE n-6:n-3 NNV 1:1 ﬂaﬂwmuﬂamm
04 5% uga01113 F991NN15ANEIVOY Chashnidel et al. (2010) 8IS uhan

1% o Y a A 2~ o Y A Aa Y
nzialusza 4.5% vesgaionins inldmanaudslinansznurh idsuaemsinuldues
1 [ 2’, = I A o Y ’o’ YY) 1 1 Aa A Y
Inasas aniudsonidluaugivh Iimingwes Inlunguiiue11i1sii n-6:n-3 A 1:1
Y o { [ 1 1 ¥ o
Hhmindamnge uazdewalial FCR gailgadie nan1inaaoliaoanaoany Ibrahim et al.
2017) 71183117 35USUENI1dIUTEH I n-6:0-3 11011115 Taeld Fish oil 398U Sunflower oil

wazwu Infinue s ifisas1dausenIn n6:0-3 AL 1.5:1 uumuﬂmmmmqumu
DMNSANBATIEI n-6:0-3 NIAD 8:1 1A 4:1 MWEIAD waziien FCR gandiemmsfinsasdau
n-6:0-3 WA 4:1 UAMNT10MISATSATIAIN n-6:0-3 1AV 8:1 Tuvauzi Mandal et al. (2014)
iag Ml et al. (2014) eau linanuandsveaiming ewnsfianld tag FCR 1ol

ﬂﬁclﬁl’fﬂﬂﬁulﬂ'ﬁ IAIIFIUTEHIN n-6:n-3 ‘ﬂLLGIﬂGINﬂ‘Ll

(Y] J |\ U a % Y 4
WNAYRIOATITIUIZH NIl uB A a1un-6 nazTawni-3 Tue1viis nazszeznainslv
\l \ \ &’
21113 Aaauilsznausinvadlnife
NAYDIDATITIUITEH19NIA Tuiu Tomi-6 taz Tom-3 Tue s uazszezIaIng
1 1 1 g $ 1 % 1 ]
%0113 apadutlsznouanuedlniio uaaaluastan 4.5 WUNMOAITIAIUTEHIE n-6:n-3
=y A (Ao v J [ d' S 3 4
PUFA Tueins uazszeznalumsedy lifdgduiussiunu (7>0.05) luisesveuofidud
9 1
411 (carcass) 111800 (breast meat) tHOU1 (leg meat) 1ag 1v5iU¥0 91104 (abdominal fat) HATHUN
v Y Y
9RI1AIUTEN I n-6:n-3 PUFA NUANAIINUNG 3 0ATIAIU LALTLHZIIAINTLAT NN 2

1 o 1 a J o 1 =\ 1 o aa
szezan INam 1da I ne s Aana 1T AUTANUUANA NI UNADA (P>0.05)
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M3197 4.5 WAV IEIUTEHINTa luiuTomA-6 taz Towd-3 Tue11is uazszezia

Y 1 1 1 dy
ﬂﬁ‘l‘ﬁ@ﬁ’ﬂi mmuﬂizﬂ@ummmaﬂmua

n-6:n-3 Period Carcass' Breast meat’ Leg meat’ Abdominal fat
(WK) (%) (%) (%) (%)
10:1 0-6 74.52 19.03 19.01 1.48
3-6 73.83 19.72 20.00 1.67
5:1 0-6 74.34 18.63 20.70 1.39
3-6 74.09 19.25 19.38 1.52
1:1 0-6 73.66 18.01 19.30 1.35
3-6 73.35 19.70 18.38 1.45
SEM 0.241 0.366 0.247 0.046
n-6:n-3
10:1 74.19 19.38 19.51 1.58
5:1 74.22 18.96 20.00 1.45
1:1 73.52 18.86 18.80 1.40
Period (wk)
0to6 74.21 18.58 19.66 1.41
3t06 73.79 19.55 19.29 1.55
ANOVA
n-6:n-3 0.449 0.830 0.152 0.291
Period 0.387 0.187 0.454 0.115
n-6:n-3 x Period 0.925 0.816 0.105 0.913

Calculated as a percentage of live body weight.
'Carcass without neck, shank and giblets.
2Including pectoralis major and pectoralis minor.

3Irlcluding thigh and drumstick.

¥ 2 Yy . Ay Yo A A
nansnaadluasall aeandeant Qi et al. (2010) 7 laymInaasslulniiwiiosves
Y
I TasmsdSuoas1dIuved n-6:0-3 TueIn1s Aaua 2.5:1 89 30:1 wazwulunnoasidiu

= o Y - 4 g &‘ o 1 Y =
VDN n-6:n-3 ‘11!@11415 "liJiJWﬁTl”l‘lﬁlﬂﬂil%uﬁ%"lﬂ IHUD9N Lu@ﬁSIWﬂ uazllwu%emmumm
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J @ 1 ] a3 Yy 2o 1% % 1
UANAINNU L!@I@fﬂ\?ulﬁﬂﬂ'mWﬁﬂ?iﬂﬂaﬂﬁiuﬂiﬁﬁﬂlmlé}ﬁﬂﬂ Ibrahim et al. (2017) “?QW‘U'J"Iﬂ']ﬁ

=y A 1 ~ 1 % 1 o Yy 1
WIUDINITNUDATITIUTEUIN n-6:n-3 NUANANNU "l]Zﬁ\'lNﬁﬂ?iﬂﬂﬁiuﬂigﬂﬂﬂﬂl@Q“BTﬂ]‘lﬂ

dy d' 1 o/ 9
ionuanaanu lidae

WNAYRIATIAIUILH NIl UBHATa1NN1-6 nazTamn-3 Tue1ris nazszeznaImsiv
v o X £ ' &
21113 Aaauilsznauvansalviiuluiienn naziieazlnnvadlnife
NAVYDIDATIEIUTZHINTA LT ustia Towdi-6 taz Tewih-3 Tues uazszezinal
Y [ [ Y d!y dy 1 dy ~
M3 le1ms aearuilsznevvesnialviiuluiioon uazileas Innvodlniie uaaaluaisigh
4.6 11AT 4.7 MUY WUIOATIAIUITLHIN n-6:n-3 PUFA 1U01MIT HaLIzeznal lunsiasy
= a o ] ral Y] 1 1 1y dy dy
lutilfdunussounu (P>0.05) aedauilszneuvesnsa luiiuluilosniagiiioas Tun
A A [ A o [ 1 (= o Y
ieNa15a117998 115099090 T1AIUTEH I n-6:0-3 11U D1HT WU UNai1 1
1 %) dal 1 1 = 1 U 1 d’ 1
aruilsznevveansa lviiuluiie Ina1uen (breast meat) HANULANA1AY TagnuI LD 10

]
AA o 1

Yo 1 T W =\ o [ 1
vl@iﬂ@']ﬁ']iﬂﬂ@ﬁi'lﬁ?uig?n?q n-6:n-3 1NNY 1:1 uwa%11ﬁﬁﬂﬁaumeﬁ n-6 PUFA IﬂﬂlﬂW'lZ

o A o Y ' Aa AA o ' ' 1w
LA (C18:2n-6) aInga Lll@L'VlfJ“]Jﬂ‘Uul,ﬂﬂﬁ‘JJVIﬂuﬂTﬁWiﬂMﬂ@]iWﬁ’JU§$1’i’JN n-6:n-3 IN1NY 5:1

C)

v 9

tag 10:1 MNa1AY (P<0.001) TuN1905IA LI FATIUUDL n-3 PUFA laaawig DHA (C22:6n-
ti’ |L1'Q d‘d 7 1 1 1 % =
3) A EPA (C20:5n-3) 11119009409 InNAUBIMITNUOATIAIUTLHIN n-6:0-3 190U 1:1 T
dadauigannlnnguiiue1msNIeas1IdIUIZHIN n-6:0-3 1MAY 5:1 1az 10:1 Awd 1AL
! o I o 1 dy :: d' = Y 1 1 t:{a
(P<0.001) tazdwain1iiionnainved n-6:n-3 luwiieandiga iormeunu lnnquitnuemis
PUOATIFIUTEHIN n-6:n-3 NNV 5:1 1A 10:1 A1UE1AY (P<0.001)
HBNNTUINAVDIDATIAIUTLHIN n-6:0-3 U015 odruilszaouvsinsalviiulu
dy L] . 1 Y ] =S w dy 1 1 d‘ o
o lndauas Tnn (thigh meat) WU N IHRAMINABDIFURSINUIHBEINON TIUTTELIAININ
Y 1
M N 2 szez Tulinadoaaullszneuveiie InaiusnuazaIuas Inn (P>0.05)
I~ d' v A1 a ) g’; ~ [ a Y]
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Fatty acid composition (% of total FA)
n6:n-3 Period (Wk)
C18:2n-6 C20:4n-6 C18:3n3 C20:5n-3 C22:6n-3 SFA MUFA PUFA n6 n3 n-6:n-3
10:1 0-6 40.10 0.89 0.28 0.84 3.35 25.96 28.58 45.47 41.00 4.47 1025
3-6 38.94 1.25 0.28 0.95 3.05 25.48 30.04 4448 40.20 428 9.86
5:1 0-6 34.91 1.51 0.19 1.50 6.52 27.49 27.87 44.64 36.42 8.21 5.69
3-6 36.89 0.49 0.26 1.27 4.52 26.13 30.45 43.42 3738 6.04 6.93
1:1 0-6 27.81 1.49 0.29 2.87 10.40 28.69 28.44 4287 29.30 13.57 2.23
3-6 28.77 1.92 0.28 2.18 11.29 28.34 2722 44.44 30.69 13.75 2.25
SEM 0.984 0.188 0.018 0.158 0.660 0.517 0.378 0.526 0.908  0.794  0.794
n-6:n-3
10:1 39.57 1.05 028 0.89° 322° 25.74° 2924 4502 4063" 438° 1007°
5:1 3590° 1.00 022 138 552" 26.81" 29.16 4403 36.90° 7.13° 631°
1:1 2834° 1.73 029 249" 1090" 28.50" 27.76 4374 3007 1367 224°
Period (wk)
0-3 35.10 135 025 1.60 629 27.20 2831 4450 3635 8.14 6.59
3-6 3437 122 027 147 629 2665 2924 411 36.09 8.02 635
ANOVA
603 <0.001 0236 0294 <0.001 <0.001 0.092 0221 0592 <0001 <0001 <0001
Period (wk) 0910 0.744 0582 0.660 0998 0.604 0223 0.721 0.887 0941 0881
n-6:n-3 x Period 0437 0213 0.669 0.155 0.180 0910 0.103 0553 0587 0390 0833

ab,c

Means with differing superscripts in the same row are significantly different (P<0.05).
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Fatty acid composition (%o of total FA)
n6:n-3 Period (WKk)
C18:2n6 C20:4n6 C18:3n3 C20:503 C22:6n3 SFA MUFA PUFA 6 3 63
10:1 0-42 41.92 0.42 0.75 0.69 2.49 22.75 30.96 46.28 4234 3.93 11.31
21-42 40.55 0.41 0.75 0.80 2.37 23.60 31.53 44.86 40.95 3.91 10.73
5:1 0-42 38.15 0.39 0.73 1.73 542 2434 2925 46.41 38.54 7.87 5.08
21-42 38.65 0.39 0.70 1.43 3.99 23.71 31.13 45.16 39.04  6.11 6.55
1:1 0-42 27.30 0.27 0.52 3.08 9.94 28.55 30.33 41.12 27.58 13.54 2.13
21-42 31.91 0.32 0.57 2.47 7.96 26.19 30.58 4323 32.23 11.00 2.96
SEM 0.973 0.010 0.022 0.168 0.541 0.428 0312 0.571 0983 0689  0.688
n-6:n-3
10:1 4123 042" 075" 0.75° 243° 23.18° 3124 4557 4165" 392 11.02°
5:1 3845° 039° 071" 155 456" 23.96° 3038 45.66' 38.84° 6.82° 596’
1:1 29.61° 030° 0.54° 277" 895" 2737 3045 42.18° 2991° 1227° 255°
Period (wk)
0-3 36.04 036 067 1.76 576 2511 3029 4459 3641 8.19 659
3-6 3734 038 068 151 458 2440 3111 4449 3771 6.77 697
ANOVA
63 <0.001 <0.001 <0.001 <0,001 <0.001 <0.001 0450 0015 <0001 <0001 <0001
Period (wk) 0515 0501 0.846 0468 0286 0421 0.197 0928 0516 0314 0.791
n-6:n-3 x Period 0.005 0.003 0598 0.135 0201 00.65 0561 0318 0.005 0.162 0282

**Means with differing superscripts in the same column are significantly different (P<0.05).
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