J Eorean Soc Food Sof Nutr
36(6), 745 ~TE2(2007)

Sto7|o] ZOfX| 2N Zbstol 2hst 20| 2 BA RS 200t
AR
ZeEL SSYUHSEY

Effect of Dietary Evening Primrose Qil on 7y -Fatty
Acid Enrichment of Broiler Meat

Hwan-Ku Kang and Byung-Sung Park’
Dept. of Anirmnl Biotechnology, Kangwon National University, Chuncheon 200-701, Koren

Abstract

This study examined the effects of different levels of evening primrose oil (EPQ) on the accumulation of
y -fatty acids in broiler meat. Six hundred one-day-old male chicks {Ross strain)} from commercial broilers
were divided randomly into 6 groups X4 repeat pens. The broilers were fed experimental diets containing 4.0%6
tallow (control), 0.5% EPQ, 0.7% mixed oil (EPO 70:so0y bean oil 30), 1.6% EPOQ, 3.0% EPQO or 4.0% EPO for
two weeks of breiler finisher, There was a significant difference in body weight gain between the control
and treatment groups except for the 0.5% EPO group (p<0.05). There was a significant difference in the
percentage of thigh and breast weight against the carcass weight between control and treatinent groups except
for the 0.5% EPO group in the thigh and 0.5% EPQ and 4.0% EPO groups in the breast weight (p<0.05). The
saturated fatty acid levels of the skin and breast muscle lipid of the broilers fed diets containing EPO were
significantly lower than that of the control group (p<0.05), while the level of unsaturated fatty acid was
significantly higher than that of the control group (p<0.05}. The y -fatt¥ acid {GLA, gamma-linolenic acid,
18:3n-6) level was particularly higher in the chicken meat lipids from the broilers fed EPO than in the control
group (p<0.05). This shows that feeding EPO to chicks can produce novel functional broiler meat that is

enriched in gamma-linoleniec acid.
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Table 1. Formula and nuirient content of the experimentsal diets for broiler chickens (finisher 4 ~5 weeks) (% of diets)

Diets containing EPQY

Ingredient

0 0.5% Mixad oil® 15% 20% 40%
Yellow corn, ground £3.0 53.0 530 53.0 530 530
Soybean oil meal 30.4 304 304 304 304 304
Wheat hran 9.30 830 530 5.90 0.30 5.30
Tallow 400 50 330 250 1.00
EPC 050 150 3.00 400
Mixed il 0.70
Limestone flour 1.40 1.40 1.40 1.40 1.40 1.40
Tricalcium phosphate 110 1.10 1.10 110 110 1.10
Ceormen salt 0.40 040 040 0.40 0.40 040
DL methionine 0.20 0.20 0.20 0.20 0.20 0.20
Vitamin min. mix® 0.20 0.20 0.20 0.20 0.20 0.20
Total 100 100 100 100 100 100
Calculated values®
Crude protein (%6) 18.0 19.0 19.0 180 18.0 18.0
ME (kcal/kg)” 3,200 3,200 3,300 3,200 3,200 3,200

UEvening primrose cil.
“EPO 70: Soy bean ofl 30.

Contained per kilogram of diet Fe, 80 mg; Zn, 80 mg: Mn, 70 mg; Cu, 70 mg: I, 1.20 mg; Se, 0.30 mg; Co, (.70 mg; vitarmin
AL 10500 I vitammin Dy, 4,100 mg; vitamin E, 45 mg; vitamin Kz, 2.0 mg, vitamin By, 25 mg, vitamin By 5 mg; vitamin Be,
5 mg, vitamin Bi, 002 mg: biotin, .18 mg, niacin, 44 mg pantothenic acid, 17 mg, folic acid 15 mg.

“Calanlated from NRC (1954).
Mletabolizable energy.



Bale) gebA o Asd 2

Table 2. Fatty acid compoesition of oil used for preparing diet
{Area %)

Fatty acid  Tallow Soybean gil Ewvening primrse oil
14:0 2.23 v

16:0 96.66 1068 500
161n 7 103 050
180 23.23 408 2166
181n 3527 22.03 3500
18:2n & 1158 5460 2787
18:3n 6 808
18:3n 3 851

20dn &

205n 3

224n 6

2250 3

22:6n 3

sFa? 52.12 1477 76.66
Ma? 36.30 22.03 36.45
PUFAY 1158 £3.20 3685
Total 100 100 100

Yot detected.

Uaturated fatty acid.
EJMonoenoic acid.
“Polyunsaturated fatty acid.

Table 3. Fatty acid composition of the experimental diets for
broiler chickens (finisher 4—~5 weeks) {Area %)

Diets containing EPO”

Py add o 05 Mied o 15 30 40
140 080 087 067 067 061 056
160 2681 2253 2224 1366 1319 1356
161n 7 159 011 014 008 015 022
189 1155 806 597 816 913 612
181n 9 4148 3608 2296 3045 2349 2346
182n 6 1767 2876 4640 4334 4640 4710
1830 6 ¥ 180 108 363 703 898
18:3n 3 034

20:4n & 0.20

20%n 3

22:4n &

22%m 3

226n 3

SFAY 3026 3255 2383 2240 2293 2024
MAY 4307 3618 2310 3054 2364 2368
PUFA” 1767 3126 4802 4697 5343 5608
Total 100 100 100 100 100 100

UEvening primrose oil
“EPC 70 soy bean oil 30.
ot detected.

Satnrated fatty acid.

M onoenoic acid.
6]PD]WIISELtLlI‘a.ted fatty acid
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o HYEE 2 AEAFS AR BET o, o] A5 335
e FEH AL HAF5He R ALIIAE o] E3 Y
w59t 559 AE 28 F 4~bmgs HEE e
#7194 B2 AFA A=E 0.5 N methanolic NaQH(2 ¢
NaOH/100 mL methanol) 1 mLE #7}8ta] 1587 7193
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2 mLE 718k 3 thA] 15837 7Hg St d2riA] 53
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detector temp. 250°C, oven temp. 160°C, split ratio® 1313
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Table 4. Etfect of different levels of evening primrose cil on performance of broiler chickens (finisher 4~5 weeks)

Diets containing EPQY

)
Weeks 0 05 Mized il 15 3.0 40 PSE’
Body weight gain (g)
0~3 £40.5° §37.1° g475"° 625.7° 636" 647" 45203
4~5 519.7 912.9% 047.1°® 800.3° 964 .4° §32.3% 56176
Total 1568" 15508 15050 1585° 1,600° 1,587 48797
Feed intake (g)
0~3 048 7% 951.1% 041.8°° 037" 055 8 0406 2.4532
4~5 1,780° 1778 1,781% 18107 1772° 1,806° 41832
Total 2728" 2.730° 2723 2748 57080 2 750" 3.2228
Feed efficiency™
0~3 067 0.67 069 073 0.66 0.70 0.0206
4~5 052 051 053 050 054 0.52 0.0200
Total 057 057 059 053 059 0.58 0.0200

YBvening primrose oil. ¥EPC 70° soy bean cil 30. #*Podl standard errors.

"Body weight gain/feed intake.

# *Valies with different superscripts within a row differ significantly (p<0.05).

£02 BPO 3% 07% H71E7 2o BPO 3
0.7% 712 EPO 3.0% A7brsb F27t A afsk
k. EPO &3+ 0.7% A7t ohg o2& FPO 4.0% H7H+
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15% A7t} F427F bk @3ith AEARE §
T FAE7] B9 @F AIEHHTE EPO 15%4% EPO
40% A77F 43 1810 g 2 1808 g2 =24 ohE A&
Hlef A Eghow AL Fzrt dATHp<0.05). 28
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Z17F P ATHp<0.05). 23y EPO E3H% 0.7% AH7e
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Table 5. Effect of different levels of evening primrose oil on chicken carcass parameters

Diets containing EPCT )
liem 0 05 Mizied il 15 30 10 PSE’
Carcass percentage (24) 7653% 76.534° 77.34%® 77 P 7785 7751° 0.2523
% Tissue weight/carcass weight

Head 4.89° 6.25° 576 5.31° 6.80° £.14% (.2498
Leg 568" 7.34° 604 6.88 7.38 734 (1.2446
Breast mmscle 2013 2059° 10.82° 22 06" 21.9%° 20.31% (.2856
Thigh muscle 22.10% 22.24" 2307 2337 23.81° 23.82° 0.1061
Heart 1.07 111 108 1.04 0.50 112 0.0620
(Gizzard 3.06° 3.41° 313 3048 377 3.25% 0.0731
Liver 380° 351* 3.33® 3.11° 309" 353* 0.0660
Abdominal fat 1642 1.47% 1.64° 1.284 1.37% 1162 0.0473

YEvening primrose oil ¥EPC 70 soy bean oil 30. *Podl standard errors.
* %alues with different superscripts within a mow differ significantly (p<0.05).
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Table 6. Fatty acid composition of skin lipid from broiler chicken fed diets containing levels of different evening primrose

oil for finishing pericds (45 weeks) {Area %4}

, Diets containing EPO” )

Faity acid D 05 Mixed oil? 15 30 10 PSE"

14:0 1.04 (.36 081 075 0.77 0.74 0.0600

160 21.87 2430 7334 22.34 2154 2165 0.4645

161n 7 5.62° 331" 515 343 265" 2657 0.2881

180 16.04° 7.06% 53 10.21% 8.3 7774 (.8606

181n 32 55" agsa® 40.40° 36.15° 3679 3ga6™ 0.7476

1890 6 2288 2368 24,05 23.33 2408 2187 0.4378

183n 6§ 4 108 03t 355 484 575 05707

183n 3

Hidn G 0.15° 0.41% 0.20° 1.00%® 1.13° 01307

2050 3

2240 6

22hn 3

226n 3

SEAY 33.55° 32.95% 2964 3330k 30.63% 20.66° (.6732

MA® 3217 42,84 45557 062 3044 41558 1.6630

PUFA" 27 852 24.91° 24.81° 27.08" 25.63° 78.79® 07102

Total 100 100 100 100 100 100

UEvening prinrose oil. ¥EPQ 70 soy bean il 30. *Pocl standard errors. “MNot detected.
S aturated fatty acid “Moncencic acid. "Polyunsaturated fatty acid.
* Values with different superscripts within a row differ significantly (p<0.05).

Table 7. Fatty acid composition of thigh muscle lipid from broiler chicken fed diets containing levels of different evening

primrose oil for finishing periods (4—~5 weeks) {Avea %}

. Diets containing EpQY )

Fatty acid 0 05 Mixed oil” 15 30 40 PSE’

14:0 0.81® 083 0.76% 0.45" n41t 0.59°" 0.0569

16:0 2114 23.37 2142 22.65 2259 24 36 0.4770

1610 7 55G® 338" 3718 077 074 0.85° 0.4536

180 5874 737 3.45° a2 g.54" 10.68° 0.6051

181n 4058" 38035 42,73 35 55 3z2.29" 3008 1.1437

1890 6 26.04 2405 26.75 2556 26.27 2599 04380

183n 6 4 1.15° 0.46° ags” 544 5.05° 0.6010

183n 3

20:4n § 1.8z 1.22° 2.48° 272° 1.48* 01877

2050 3

22dn §

2250 3

226n 3

SFAY 2782 157" 25637 31.72° 3254° »e3 (.8827

MA® 4614 41.41° 46 44 36.36° 33.0% 3094 07114

PUFA" 26042 27 02* 27.93° 31.82° 344F 3343 07531

Total 100 100 100 100 100 100

UBvening primrose oil. “EPC 70 : soy bean cil 30. *Podl standard errors. “Not detected.
YSaturated fatty acid. ¥Monoencic acid. "Polyunsaturated fatty acid.
# "Valies with different superscripts within a row differ significantly (p<0.05).
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Table 8. Fatty acid composition of breast muscle lipid from broiler chicken fed diets containing levels of different evening

primrose oil for finishing periods (4~5 weeks) {Area %)
Fatty acid I‘}iets C‘oig‘;taiiﬁng EPQY S
0 05 Mixed ol 15 30 40

14:0 0.53 0.5 1.03 0.55 067 0.56 0.0652
16:0 23.23 24.33 23.82 23450 22.95 2275 0.4192
16:1n 7 411° 251" 3008 043 0413 0. 39“‘ 0.3750
180 9.00% 6.45 581° 927 823" g 34 0.3492
181n 3820° 37.91° 38.10° 33 80 3491%® 3386 06215
1820 6 2453 9508 25.29 96.97 7580 9608 0.4303
183n 6§ 4 100 0414 3485 4848 5.91° 05773
18:3n 3

20dn 6 167 2.25° 108 07 2,108 01571
2050 3

22dn 6

2250 3

226n 3

SFaA® 33.16° 31.73" 066 33.41° 31.88° 31658 0.6545
MA® 42.31° 40.42° 41.39° 34.0% 32.35° .5 0.5450
PUEA" 245% 77852 27054 21 86 BT 34.10° 05637
Total 100 100 100 100 100 100

UEvening primmose oil ¥EPC 70 soy bean oil 30. #*Pocl standard errors.

Mot detected.

¥ aturated fatty acid *Moncensic acid ?]Polyunsaturated fatty acid
® "Valies with different superscripts within a row differ significantly (p<{.05).

ANAe A, A MEFE 7heelA EPO ER5F 07% Aot
77} 7 %%,chu] I ohg o 2 EPO (5%, EPD 40% o4
2 w5432 &7} EPO 1.5%, EPO 30% A7brt 74+
woren Z HE 2 BA4E 237 A THp<0.05). o
ga A2y A ddBEFA LA 4L, 2T EPO
EFHF 07% A7 r9de® s wgoH o2 &Y
T FrYAteE fRevy ol F Y HeEFe ohE AEY
FoF vl nE of BAE Fo&r R cHp<o0n). 7HEE Al
He A¢, DLEEFAYS 242 HEF} EPO EF
0.7% H7IF7E M2 LS pELEH A HEF F 7
7 when ohE Aeel vlag o A48 feast 21521
S p<00s) o8 HElF7te] $AE feAe ¢x

22 2 EPO 05% A7, EPO 15%9} EPO 40% @7}?
AR 29T EPO 3.0% H7HF7E 7 ke 7 &g
Tt BAE #9537 AR THp<0.05). BE AFfA 1=
EEs AR 242 Q274 vag of 25 EPO H7H
AM freld oz F7H8r9 28 EPO 3.0%9t EPO 4.0% 4
FHE7Y 7H 22U THp<0.08). IR BoglEe ohEd XA
AM R EESAYA 24 BE HEYF 7R g2
F7b freldez @ 9e i (p<oss) tETE EPO
0.5% A7b-et F9Art T, 28 AHET 5 EPO 3.0%
9} EPO 4.0% H77F 7HE 233 = A3 544
S 27t LPERRTHp<0.05). 7HEA Al F A IR B EF A
Wit 2L BE AHE T 7R dE:Trt 8oz ot
A w@ska EPO A7lrde) weldSyE S48k AR
L1} EPO 3.0% A7br7 M =01 & A7t 5448
o 27 AR p<0.05). B9, Hur|e] R4d A ey

£ 8 GLA 242 EPO ArlpEo) wobdd weks &7
Aake] EEld e 108~595% 2 F2d9] S8 g
k‘if% (p<0.05).

HE e g GLAT F59 AW SAEA = A=
A e, g7 28 dHEEANHE Y W rlAEe]
'IHEr o B4 EXgAatg JAeE oY B A
ARE B3ty FFH Fo2y 28y Auat =
A wlE e ez g8 989 (17,18), [ =

A Y AA A HE o) g4 DHASE 2
e n—BZ]Hc}%‘}O] Zral® ®aur)zb A, HeiEsT o
(19-21). B d7ellA Hehd Sold gk AHd & SAALE
W AvAar FEeEA HRelE FAGE S F2
2N g7 24 A gepAEHE pEe) oS
o F URen, EPO ﬁ?hﬂ S g2zl AE ) oA
Whate] wola £ 312 BkE AR Ayt gue]® &4t
o] GLA g 71808k A2 AZScHTable 2). Lee
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