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ABSTRACT

The objective of this study was to determine the effects of dietary fish oil levels and
durations of dietary fish oil feeding on growth performance and fatty acid composition of meat in
Thai native chickens. Four hundred fifty mixed sex chicks at 3 wk of age were randomly allocated
into 10 experimental treatments as a result of the combination of 3 levels (1.5, 3.0, and 4.5%) and 3
durations of dietary fish oil feeding (3-12, 6-12, and 9-12 wk of age). The results showed that body
weight, feed intake, feed conversion ratio (FCR), carcass percentage, meat yields and abdominal fat
were not different among treatments (P>0.05). The proportion of total n-3 fatty acid in meat
increased mostly because of the rise in docosahexaenoic acid (DHA) when fish oil was supplement
in the diets compared with control (P<0.05). Moreover, the ratio of total n-6 fatty acid and total n-3
fatty acid decreased in the meat when fish oil was supplement in the diets compared with control
(P<0.05). There was no interaction between the level and duration of dietary fish oil feeding before
slaughter (P>0.05). It is suggested that the optimal meat n-3 fatty acid enrichment of Thai native
chicken was to feed 3.0 % fish oil for 3-12 wk of age (or 9 wk before the time of slaughter) which

it was not showed the detrimental effects on growth performance and carcass composition.
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Fish oil Final weight Weight gain Feed intake FCR References
(%) (® (g/d) (g/d)
0 2,005.33" - 138.90° 2.07° Chashnidel et al.
1.5 2,126.90° - 141.07* 1.99° (2010)
3.0 2,042.50" - 135.50" 1.98°
4.5 1,884.00° - 127.70° 1.93°
0 2,041° 55.30" 119.10 2.16 Navidshad (2009)
2 1,947° 53.50" 122.50 2.30
4 1,943 50.50° 116.90 2.33
0 - 61.22° 122.67 1.97° Farhoomand and
1 - 63.45° 122.80 1.93° Checaniazer
2 - 66.82" 122.88 1.84° (2009)
3 - 65.65° 122.83 1.87°
0 - 65.20 146.20 2.24 Mirghelenj et al.
1 - 66.60 151.30 227 (2009)
2 - 64.50 160.10 2.48
3 - 67.30 153.90 2.29
4 - 63.10 159.70 2.53
5 - 63.40 154.70 2.44
0 1,850 48.15" 82.10 1.71 Lopez-Ferrer et
2 1,970 51.24" 91.51 1.79 al. (2001)
4 1,940 50.67" 88.05 1.74

**“‘Means with different superscripts in a column are significantly different (P<0.05).
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M3197 2.3 wavesmstasuiiulamzaluems @amuﬂizﬂammmnllmua

Fish oil Carcass Breast meat Thigh meat Abdominal fat References
(%) (%) (%) (%) (%)

0 82.28" 22.14 28.16" 2.15° Chashnidel et
1.5 82.99° 22.58 26.32° 1.45° al. (2010)
3.0 82.72° 23.06 26.73° 1.34°
4.5 82.98" 21.55 25.74° 1.28"

0 72.10 21.30" 27.40° 2.62 Navidshad

2 72.20 20.20" 27.40° 2.98 (2009)

4 73.20 23.70° 30.80° 2.94

0 66.30 32.00 36.20 1.88 Mirghelenj et

1 67.50 33.20 35.70 1.76 al. (2009)

2 67.00 32.00 36.60 1.83

3 67.10 32.90 35.20 1.92

4 68.00 31.90 36.30 1.85

5 66.70 33.00 35.70 2.01

0 65.56 24 47 32.90 1.17 Lopez-Ferrer et

2 65.26 25.16 32.60 1.31 al. (2001)

4 65.36 25.05 33.64 1.30

ab,c

"Means with different superscripts in a column are significantly different (P<0.05).
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4 a %}‘ b4 ! U ! Y g
M3197 2.4 wavosmstasuiiulamzaluems @aaﬂmummﬂm%uuiuma

Fish oil ALA EPA DHA Totaln-6 Totaln-3 n-6/n-3 References
(%) % of total fatty acid methy esters

0 159  1.04° 0.5 435" 3.79° 1.14°  Farhoomand and

1 Breast 0.70° 5.84° 0.66° 6.68° 12.41° 0.53° Checaniazer

2 217" 853 239 8.66" 1627  0.53° (2009)

3 240" 1054 3.80°  13.36" 20.04°  0.66°

0 1.63°¢ 0.20°  0.10° 12.77° 2.09° 6.11"  Lopez-Ferrer et al.

2 Thigh 246"  0.77°  1.03° 12.43° 5.10° 2.50° (2001)

4 298  133a 242" 14.04 8.14° 1.73°

mg/g

0 0.019°  0.014"  0.046° - - -

1 0.043°  0.042° 0.145" - - -

2 0.174°  0.041"  0.166" - - -

3 Breast  0.032° 0.039" 0.245" - - -

4 0.067°  0.090" 0.338" - - -

5 0.065°  0.083"  0.290° - - - Mirghelenj et al.

0 0353 0.028"  0.085° - - - (2009)

1 0.135  0.051° 0.160" - -

2 0425  0.086° 0.270 - - -

3 Thigh 0325 0.165° 0.380" - - -

4 0437  0232° 0.531° - - -

5 0337 0.164° 0.578" - - -

ALA = O-linolenic acid; EPA = eicosapentaenoic acid; DHA = docosahexaenoic acid

ab,c,d

Means with different superscripts in a column are significantly different (P<0.05).
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iRt unses gas chromatography UYSuas 1 lulnsaas (Hewlett Packard, HP 6890 series

GC system)

MIAATIZHIMIaDA

TFumnumMsnAaDIUFUANYTE 1A89@ treatment HUULYIANDF vATIMAUNGUAILAY
(3 x 3 Factorial Experiments in CRD + 1 control) NA@0UANNHANAIIAIEITIATIZH AY
111)5139U (Analysis of variance; ANOVA) Tag 1% 11/5unsudu5agal SPSS version 13.0 (SPSS,
2004) N 0UIREVAIWUANAIITZHIT treatment 49833 orthogonal polynomials Taenaaa U

FEAUANUFDIU 95%

szaznawazaaIuiluhnsIde
aw 2 [ 4
ldszeznarlun1site 17 Taeisuinifougainn 2551 99 nueren 2552 o sy
a o = ~ Y a va o 4 s A A
wriImerdemaluladgsuis uazrelJiianisernisdad (F3) 1n1sguénietie

a 4 =1 a [ =1 =
Mmonmaaitazmalulag uniImeraoma lulaggsuis
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M15199 3.1 ihHﬂﬁ%ﬂ@ﬂﬂlﬂﬂgﬂﬁﬂ1ﬁ1§ﬂﬂaﬂﬂ!!ﬁ%ﬂﬂﬂﬂi%ﬂ@ﬂﬂ'lﬂiﬂ‘lﬁ!%

Ingredients (%) 3-6 wk 6-12 wk

Control 1.5% FO 3.0% FO 4.5% FO Control 1.5% FO 3.0% FO 4.5% FO
Corn 50.55 50.55 50.55 50.55 54.90 54.90 54.90 54.90
Soybean meal 28.35 28.35 28.35 28.35 27.10 27.10 27.10 27.10
Fish meal 3.00 3.00 3.00 3.00 0 0 0 0
Rice bran 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Fish oil 0 1.50 3.00 4.50 0 1.50 3.00 4.50
Plam oil 4.50 3.00 1.50 0.00 4.50 3.00 1.50 0
Salt 0.20 0.20 0.20 0.20 0.15 0.15 0.15 0.15
DL-methionine 0.15 0.15 0.15 0.15 0.10 0.10 0.10 0.10
L-lysine 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Calcium carbonate 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Dicalcium phosphate 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Mineral-vitamin premix] 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Analyzed chemical composition
Crude protein (%) 20.72 20.36 19.26 19.85 17.42 17.50 17.04 17.79
Crude fat (%) 8.34 7.56 7.71 8.42 7.79 7.71 8.31 8.96
Calcium (%) 1.06 1.14 1.11 1.07 1.14 0.97 1.05 0.94
Calculated chemical composition
ME ( kcal/kg) 3,100 3,100 3,100 3,100 3,100 3,100 3,100 3,100
Auvailable phosphorus (%) 0.45 0.45 0.45 0.45 0.35 0.35 0.35 0.35
n-6 fatty acid (%) 3.39 3.27 3.16 3.04 3.34 3.22 3.11 3.03
n-3 fatty acid (%) 0.31 0.72 1.13 1.55 0.22 0.63 1.04 1.46
n-6/n-3 ratio 10.94 4.54 2.80 1.96 15.18 5.11 2.99 2.07

YProvided (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 |Lg; 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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Nﬁﬂ'l'i‘i’lﬂﬁﬁﬁ!!ﬁ%%%"liﬂi

wavesszaUiulamzalue1rs uazyieszezaIMsIvie s Aeanssauzmssaivln
¥ o A { ' { ) S 1w o
umummﬁ’umﬁmaﬂﬂmﬂamﬁmq 3 dlan wminy 141.33£23.20 DTN WANIT
' a ? o { Y '
“Vlﬂﬁ@\‘lW‘U’NﬂWﬁLﬁﬂJH1Nuﬂa1ﬂzm°ﬁi$ﬂﬂ 0, 1.5,3.0ua% 4.5% 11!@;(@3911{?13 UagyIN
Y A =y %} @ ~ [ 4 (=} [
i%ﬁlm’)ﬁ1ﬂ1iﬁlﬁ®1ﬁﬁﬂi~lﬂﬁlﬁ'ﬂJuUJuﬂﬁTﬂglﬁ‘ﬂfﬂq 3-12, 6-12 uag 9-12 dilan "lmwaﬁ@
a a lg A g’/ A %’ v W 9y
ﬂmmuzmmm}mﬂmm"lﬂwumm (P>0.05) wﬂmiawmumuﬂmqwm (final BW)
¥ v o oA A dy = Aa 9y @ A < ¥ v
UM UNAINNNYU (BWG) ﬂﬁiﬂﬂ!@ﬂ‘iﬁ“ﬂﬂuqﬂ (F1) wazonsMslasuerisduiiving
Il a a J 1 o a ¥ o '
(FCR) Llﬁgl’lllW‘U’EWI‘ﬁWﬁi’JiJ (interaction) 52HINTZAUMIET NN U a e anaz s
1 a A J
i$8$L3a1ﬂ151ﬁ}91ﬁ15 (P>0.05) '3'1Elﬁm%ﬁlﬂell@\‘]LLGIﬁ%WWﬂiJWI@iGlHLWIﬁ% treatment combination

uanaluasnan 4.1

$ E L] 1
M9191 4.1 wavesszavudiudamzaluomis uazmﬁxaznmmﬂﬁ’mmi ADTUITTIDUL

a a -i‘ A A @ 4
msmaujmﬂmmllﬂwumm nog 12 dlan

Fish oil (%) Duration (wk) Final BW (g) BWG (g) FI (g/bird) FCR
0 (Control) - 1,080.00 938.67 3,119.22 3.32
1.5 3-12 1,113.97 947.56 2,941.22 3.11
6-12 1,088.89 947.56 3,009.78 3.18

9-12 1,091.11 925.33 2,961.89 3.20

3.0 3-12 1,143.81 976.44 3,113.44 3.19
6-12 1,106.67 965.33 3,016.56 3.13

9-12 1,097.78 956.44 3,145.67 3.29

4.5 3-12 1,133.33 992.00 3,043.78 3.07
6-12 1,103.97 914.22 3,004.44 3.29

9-12 1,088.89 947.56 2,934.78 3.10

Pooled SEM 0.419 3.632 65.746 0.188

P-value 0.717 0.848 0.287 0.070
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1 a y o 1 a a
INNITATIVONAITNUNHAVRINSIE TN NN ameia @I@ﬁuiiﬂugﬂWiL‘ﬂiﬂJLﬁUIﬂ

o 9

! i‘ v A 3 1
v lniiiedal Gﬁ)i’] Havauganuogy (Chashnidel et al., 2010; Navidshad, 2009; Farhoomand and

E1

Checaniazer, 2009; Mirghelenj et al., 2009; Lopez-Ferrer et al., 2001) 518\111!?'(’Juclﬁilﬂij1/\l‘]_lﬂi]13J
uanaaluEealSuinue1113nnu'ld ua Chashnidel et al. (2010) wuUsuaemisnnu'ld
[ %’ ] ~ dzj [ I d‘ %’ o aA A
anasmuszaviulamezanganlugase s owdluwariiounaminiulameaingu
o d' o Y 1a Y Y 1 1 I~ ?;’; dy 1 1 =N d'
sumizni i lnnuens 1dilesas uasd1e lanaulumsnaasaaseil luwuilSuaevish
a Y [ %‘ o ~ dg! Y %’ Y] ~ 9 I . &2 A
auldaaasmuszanihdulameengau wiinihiuldameman sy crude tuna oil ¥
A o = o A v A 1 o Y A A A v
nausunzmwRenu madsuluszaungeanlugasemsiildemsinau nisiluny
] I Y1 -i‘ A ~ A a o a 2
anuuanaervvziuldIdnlnwnuiielianuaimsalunisdeniuingaueinis1a
1 U &’ [ (91’/ A 1A Y ~ [N @ (91’/ dy 2
nanvaten lnle aaiuiie lanue1vis la luafSuam luaenu dsznsunanaaeenail la
~ o Yot ) ~ o Aq Y MY 1 o R Yo
imsdSugasormnsInliszavvesTdsaunazwasaunldss Tead ldminu Sedanalions
m3nsgavla waz FCR lifinnuuana1eanu uiiin Zolisch et al. (1996) 18510911 139110
%,' v = . é = a a 1 =K A 1
11 u1aImziall unsaturated fatty acid g9 F9liszanTnInmsdos Hazn159aTFUANIINTA
o A A = I o Y 1A Yo a %‘ ] s dé’
luiusiiadu Jormdluaunginld Ina 1d5uemseSuiniudameaiian FCR aau Tuns
g‘/ dy Y 1 = 1 (% 1 9 d' 1 =
NAADIASIUUT A1 FCR 92 10T 1nuuana1anu (P>0.05) uaiiuul 1iuna1 FCR 2z

UANANNNUNA P = 0.07

wavaIszavinTvlamzaluers uaz¥iaszaznaInsltions Asadulszneuann
1 =) 90’ % H %
HAN1INAARINY M SIATUIN U MzaNIZAY 0, 1.5, 3.0 1Az 4.5% TUgATINT
1 Y A a %’ @ ~ [ 4 =
nag¥NsTeznaIMI neshimaasuiniulameaiiony 3-12, 6-12 uag 9-12 dan il
v A A A a g 73 o Y o Ama ¥
wanoaIulsznouInved lnutind (P>0.05) iWeaailunlesisudveaimiiniadia naly
) 9 2
(399UDIBN (carcass) 1HOON (breast meat) tHoV1 (leg meat) 1A I UBDIN D4 (abdominal fat)
1 A a ] ] @ ~ ¥ o 1
taz TiwudNIWasW (interaction) I¥HINTEAUMTAI VNN U amzanazs19szeznaIns i
[ a 4 1 {
91113 (P>0.05) 51802108AVDILAAZNITINADS 1ULAAL treatment combination LEAI1UATI519N
4.2
g‘/ dy 9 [
WAaN1TNAABIATIUADANADINU Mirghelenj et al. (2009) 142 Lopez-Ferrer et al. (2001)
Y o . U d @ 4 o 1 Y Y Y o
HALEAPAAA0IN Navidshad (2009) Tudruvean)esiudaann uag lviiureanes uadaudanu
\ ¢ o & e ) VA cd o 2 v ¥ o
Tuduvealefisudiioonuaziilon 1 ldsnesnuniinlesisudgeiuauszaminiulamsia
v Y Y 9 Y [

g lugasoins uennniinansnaaeensaidavaudeny Chashnidel et al. (2010) ANUN

s & A X sl oA v 1y o ¥ o
Lﬂmwummﬂmaﬂﬂmmwmu osiFuaiievianad Lla311‘1]111!‘]5@\11/1ﬂﬂﬂﬂa\iﬁ1ﬂ§$ﬂﬂ1ﬂll1!

44 X A o a & a . . A
amzamuiy iiesnrnludivilaingadl PUFA FIFIVLAANITING lipid synthesis LATINY
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4
aX ¥ o

- . . [ @ 1 d @ 32 1

lipid oxidation (Clarke., 2001) %1114 lvsiugesiosanas uazlinoddusnady Nilyuegny

msnulduesln Tasarunaaniued Navidshad (2009); Mirghelen; et al., (2009); Lopez-Ferrer et

al. 2001) 1nfin1sau 18 luuanarany YSua lvaiun 1d5u91n91111599 Taia1aiy w1 uves
. = a 9 A =\ [ & = &2 A 1

Chashnidel et al., 2010 Infin13nuldanauiioiisunisnguatuan Fuiludnuananiianln

Yo o Y [ [ A (=) = %‘ o = o YA 9
185 Tvsiuainemistesniingui luinnasuidudamea 3ei 19 insadanay

@ 4 ) 9 1 1 d‘ =i [l Y ] 1 9
ﬁﬂlﬂi1$ﬂllelluuu@Elﬂ’.lﬁlﬂqu@u%\?ﬁ\‘]Wﬂ‘l‘ﬁllﬂTiﬁ%ﬁ?JllelliJuclu%ﬂﬂﬂﬂﬂﬂﬂﬂﬂ

Y
[ ° o

13197 4.2 wavoaszaviulaimzialue1nis tazyi1952e2a1015 1191115 90
9

' A A A o 7
ﬁjuﬂﬁgﬂ@ﬂ%Wﬂm@qqﬂWULN@Qﬂ@']q 12 ﬁﬂ?’n‘ﬁ

Fish oil Duration Carcass'  Breast meat’ Leg meat’ Abdominal fat
(%) (WK) (%) (%) (%) (%)
0 (Control) - 65.14 12.79 21.48 0.81
1.5 3-12 63.59 12.55 20.84 0.71
6-12 64.51 12.61 21.46 0.61
9-12 64.28 13.23 21.04 0.60
3.0 3-12 64.77 13.18 21.74 0.54
6-12 63.98 12.87 21.02 0.64
9-12 64.20 13.21 21.77 0.44
4.5 3-12 62.44 12.93 21.03 0.62
6-12 65.88 13.43 21.41 0.41
9-12 61.94 12.51 21.22 0.62
Pooled SEM 1.78 0.56 0.69 0.19
P-value 0.91 0.96 0.99 0.94

n = 6 per treatment combination

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

3Including thigh and drumstick.
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NLALALYINTLIZNAINT 1HD1s NS uY Ul ama (P>0.05) AdUILeniiansantlaven
1% =Y 1 = I a [ [ o =
AN (SAUMIATY, ¥95zezna 1N TaT N Iue1119) WUdaseaeny NaveIsLaUMIIaTY
? o 1 T 1 @ A 9
Hfudamezialue s uaz¥19szezna1ns 11901115 aedaadiuveansa lvaiusiia Temi-3
2 2 & a4 vy 2 2
Tuiloanuaziloas Tnnues lnnwiiosfiony 12 diland uaasluasiei 4.3
A ~ 1 VoA a 1] [ =Y %’ ) 1 VoA =y
wenlseuieuszrienguingiuny luaSuduiudamealuevis wonnquilasy
%’ v = [y} a Y 1 1 d’ ] =Y g‘/ Li’ tg
uniudameialinga ludustiaTomi-3 ganangui TSy eluiiioon (P<0.01) naziile
: v A 2 2 '
azInn (P<0.001) Taswunialuiusiia EPA uag DHA luiloonuaziiioaz Innvea'lnh
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suiiudaimea (P<0.05) ua lulinanenisazannialuiiusiia o-linolenic acid (ALA)
Y Y
(P>0.05) Waﬂ”li‘ﬂﬂﬂ@ﬁﬁﬁ@ﬂﬂﬁ%’]ﬂﬂﬂﬂﬁ‘ﬂﬂﬂ@ﬂﬂ@uﬁﬁﬁﬁﬂji’]\i Farhoomand and Checaniazer
. . ' . . 2 :
(2009); Mirghelenj et al. (2009); Lopez-Ferrer et al. (2001) &4'lasiinsdnuilu lniienuiinsg
a %’ ] = o Y o 1 ] 1 FY 49!
isminiulamzaluesiinai lddadivvensa luiulungulomi-3 gau Tasmwy
1 A ¥ 2 A ¥ o ' I ' v Aa ) A v =
961989 DHA nibiiesonmiiiudamin dunvasvelviiuniinsa ludusiaTomi-3 gads
30.7% 118 DHA g909 26.6% (Klinkesorn et al., 2004) ¥aN15ANHIAOAARDINUHANNITNI
a (= o d' v A 9 3}./ 1 ] a =Y
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2009; Lopez-Ferrer et al., 2001)
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ti' @ o o 1 Y J [ 1 @ dy lg A ~ o d .
M1919% 4.3 navosszaululamzialuo s uazyeszezams Iems @]’ﬂ’G’fﬂﬁ'J'LlSU’EIQﬂﬁﬂ“lﬂlﬂuslulu@“lﬂwuluﬂ\?m@1q 12 den (% of total fatty acid)

Breast Thigh
Fish oil (%) Duration (wk)

ALA EPA DHA Totaln-3  Total n-6 n-6/n-3 ALA EPA DHA Totaln-3  Total n-6 n-6/n-3

0 (Control) - 0.32 0.00 1.08 1.40 17.94 12.81 0.39 0.00 0.87 1.26 16.96 13.77
1.5 3-12 0.52 0.86 8.24 9.62 17.50 1.82 0.42 0.60 7.25 8.26 17.32 2.12

6-12 0.87 0.38 6.74 7.99 17.61 2.20 0.50 0.52 7.21 8.26 17.07 2.08

9-12 0.72 0.20 6.22 7.14 17.13 2.40 0.38 0.51 6.74 7.63 16.05 2.12

3.0 3-12 0.53 1.82 12.46 14.81 15.67 1.06 0.56 0.85 8.84 10.25 17.25 1.72

6-12 0.93 1.36 8.53 10.82 18.34 1.70 0.53 0.70 6.43 7.66 16.03 2.12

9-12 0.51 0.64 7.60 8.75 16.41 1.88 0.30 0.63 7.62 8.54 15.02 1.77

4.5 3-12 1.04 2.38 13.86 17.28 18.81 1.09 0.36 1.20 9.11 10.67 17.75 1.67

6-12 0.77 1.86 9.43 12.06 18.43 1.53 0.32 0.77 6.95 7.63 17.32 2.19

9-12 0.60 1.41 7.68 9.69 17.23 1.78 0.35 0.70 7.51 8.57 17.33 2.20

Pooled SEM 0.223 0.541 1.730 1.735 2.854 0.459 0.011 0.034 0.194 0.190 0.395 0.139

P-value P-value

Control vs. oil 0.096 0.030  0.001 0.001 0.999 0.001 0.432 0.0001 0.0001 0.0001 0.875 0.0001
Oil 1.5 vs. 3.0% 0.799 0.168  0.087 0.028 0.796 0.082 0.214 0.006 0.215 0.086 0.459 0.207
1.5 vs. 4.5% 0.589 0.008  0.025 0.002 0.751 0.022 0.001 0.001 0.086 0.024 0.494 0.636

3.0 vs.4.5% 0.428 0.175  0.579 0.280 0.565 0.551 0.004 0.011 0.577 0.514 0.164 0.416

Duration  3-12 vs. 6-12 wk 0.387 0.276  0.024 0.014 0.734 0.103 0.941 0.022 0.069 0.502 0.043 0.370
3-12 vs. 9-12 wk 0.643 0.089  0.003 0.001 0.862 0.127 0.001 0.057 0.274 0.898 0.164 0.269

6-12 vs. 9-12 wk 0.186 0.531  0.452 0.219 0.608 0.913 0.001 0.627 0.425 0.585 0.467 0.825

ALA = alpha-linolenic acid; EPA = eicosapentaenoic acid; DHA = docosahexaenoic acid
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