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Dietary Olive Oil, Canola Oil, and Sardine Oil on Fatty Acids
Composition and Cholesterol Contents in Eggs
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ABSTRACT

This study was conducted to investigate the influence of dietary olive oil, canola oil, or sardine
oil on the fatty acids composition and cholesterol contents in eggs. The experimental layers,
62~65 weeks of age, were randomly allotted to one of the four treatments; a) Control (commer-
cial feed), b) T1 (commercial feed plus 10% olive oil), ¢) T2 (commercial feed plus 10% canola
oil), d) T3 (commercial feed plus 10% sardine oil) for 3 weeks. The egg samples were stored at
4+1°C for a certain period (1, 3, 5, 7, and 9 days) and analyzed for the fatty acids composition and
cholesterol contents. The unsaturated fatty acid contents in the egg yolk were slightly decreased
as the storage periods extended. The oleic acid content in T1 was the highest in all treatments.
The linoleic and linolenic acid contents in T2 were higher than in the other treatments. The
eicosahexaenoic acid (EPA), docosapentaenoic acid(DPA), and docosasahexaenoic acid(DHA)
contents in eggs from T3 were higher than the other treatments. The ratio of egg yolk n-6 /n-3
fatty acids contents in all treatments were slightly increased as the storage periods extended. The
n-3 fatty acid contents of the egg yolk from T3 was the highest in all treatments. The cholesterol
contents of the eggs were significantly decreased as the storage period extended(P<0.05). There
was no significant difference in egg cholesterol content among all treatments.

(Key words : olive oil, canola oil, sardine oil, egg, fatty acid, cholesterol)
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Table 2. Fatty acids composition of dietary oils

used*
QOlive 0il  Canola oil Sardine oil
veesesneeneen Qi

C14;0 - - 8 82
Ciguo 14.84 8.84 19.79
Cisn 1.97 0.15 9.70
Cisio 1.01 5.38 3.72
Cien 71.07 35.96 18.25
Cis:2 10.56 45.49 1.36
Cis:a 0.55 3.75 0.63
Cao - 0.42 0.61
C20;4 - - 122
Czo;s - - 2041
sz;5 - - 237
sz;s - - 13 12
SFA! 15.85 14.65 32.94
MUFA? 73.04 36.11 27.95
PUFAS3 11.11 49.24 39.11
n-3 PUFA 0.55 3.75 36.53
n-6 PUFA 10.56 45.49 2.58

* The fatty acid contents were expressed as mean
weight % of total fatty acid content.

! SFA : Saturated fatty acids.

2 MUFA : Monounsaturated fatty acids.

3 PUFA : Polyunsaturated fatty acids.

Table 1. Formula and chemical composition of the experiment diet?!

Ingredients Contents Chemical Composition of diet
Corn 64.5% Crude protein 14.12%
Soybean oil meal 12.0% Crude fat 2.23%
Rapeseed oil meal 9.0% Crude fiber 5.4%
Ground limestone 8.9% Crude ash 13.75%
Animal fat 1.2% Ca 2.52%
Others? 4.4% P 0.46%

100.0% ME (kcal /kg) 2,850

! Commercial formula feed for laying hens.

2 Corn gluten, alfalfa, NaCl, vitamin mixtures, meat and bone meal and Ca-phosphate.
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Table 3. An experimental design

Storage(days)
Treatments!
1 3 5 7 9
Control O O o O O
T1 O o O O O
T2 o O o O O
T3 o O o o O

! Control : The layers were fed on commercial feed

(100%).

T1 : The layers were fed on commercial feed
(100%) plus 10% olive oil.

T2 : The layers were fed on commercial feed(100
%) plus 10% canola oil.

T3 : The layers were fed on commercial feed
(100%) plus 10% sardine oil.

Table 4. GLC( Shimadzu GC-14A) conditions
for fatty acid analysis

Item Condition

Column Allech AT - Silar capillary column
30m X 0.32mm X 0.25/4

Initial temp. ; 140°C, Final temp. :
230¢C,

Injector temp. : 240°C

Detector temp. :250°C, Programming

rate : 2°C /min.

Detector Flame Ionization Detector
Carrier gas He
Flow rate 50 ml /min

Split ratio  100:1

3 32N

dolx AHL SAS/PC systemE o] &3}
ANOVA ZAAE& 3 F, f9de] &2 ¢ Dun-
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Table 5. Fatty acid composition of egg yolk from layers fed different oils after 9-day storage at 4C

Storage Fatty acids composition
Treatment! -
(d) 14:0 16:0 16:1 18:0 18:1 18:2 18:3 20:4 20:5 22:5 22:6
cee D e i e e e e
Control 0.21 2082 3.07 749 51.76 11.50 046 1.61 0.00 0.00 0.8
T1 1 029 2274 170 7.03 57.10 845 045 1.42 0.00 0.00 0.8
T2 0.25 20.82 124 894 46.36 1861 1.19 197 000 000 0.62
T3 0.84 20.25 346 946 4898 7.71 029 044 154 098 6.05
Control 0.32 2345 294 810 51.65 11.02 0.25 150 0.00 0.00 0.77
T1 3 0.30 22.80 1.66 7.75 56,50 837 0.42 140 0.00 0.00 0.8
T2 0.27 21.24 121 899 46.28 1844 115 1.82 0.00 0.00 0.60
T3 0.88 21.14 343 9.53 4823 7.62 025 043 151 096 6.02
Control 041 2414 2.89 827 5099 10.88 0.22 146 0.00 000 074
T1 5 032 2292 164 784 5639 834 039 138 000 000 0.78
T2 029 21.30 114 914 46.24 1840 111 1.80 0.00 0.00 0.58
T3 0.89 21.28 337 9.67 4813 760 023 042 148 095 5.98
Control 0.44 2426 2.80 872 50.72 1079 021 1.38 0.00 0.00 0.68
T1 7 0.3 2310 157 810 5629 821 034 133 000 000 072
T2 032 21.93 1.01 932 46.12 18.09 1.03 1.67 000 0.00 0.51
T3 0.92 21.56 3.28 987 4796 754 021 037 145 094 590
Control 0.47 2447 262 9.04 50.52 10.72 0.19 1.32 0.00 0.00 0.65
T1 9 0.38 23.62 146 826 56.13 806 023 1.20 000 0.00 0.66
T2 0.35 22.07 100 9.69 46.01 17.83 0.95 1.61 0.00 0.00 0.49
T3 0.98 225 320 99 46.01 741 019 033 138 0.87 5.60
! See Table 3.
Trace fatty acids(less than 0.1) were Cis:0, Ci7:0 and Ciz.1.
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Table 6. Changes in the ratio of n-6 to n-3 fatty acids of egg yolks from hens fed different oils after

9-day storage at 4

Storage SFA : MUFA : PUFA? n-6 : n-3?
Treatment! ; .
(days) (Ratio) (Ratio)
Control 30.80 : 54.83 : 14.37(1:1.78:0.47) 13.11 : 1.26(10.40:1)
T1 1 30.06 : 58.80 : 11.14(1:1.96:0.37) 9.87 : 1.27( 7.77:1)
T2 30.01 : 47.60 : 22.39(1:1.59:0.75) 20.58 : 1.81(11.37:1)
T3 30.55 : 52.44 : 17.01(1:1.72:0.56) 8.15 : 8.86( 0.92:1)
Control 31.87 : 54.59 : 13.54(1:1.71:0.42) 12.52 : 1.02(12.27:1)
T1 3 30.85 : 58.16 : 10.99(1:1.89:0.36) 9.77 : 1.22( 8.01:1)
T2 30.50 : 47.49 : 22.01(1:1.56:0.72) 20.26 : 1.75(11.58:1)
T3 31.55 : 51.66 : 16.79(1:1.64:0.53) 8.05 : 8.74( 0.92:1)
Control 32.82 : 53.88 : 13.30(1:1.64:0.41) 12.34 : 0.96(12.85:1)
T1 5 31.08 : 58.03 : 10.89(1:1.87:0.35) 9.72 : 1.17(18.31:1)
T2 30.73 : 47.38 : 21.89(1:1.54:0.71) 20.20 : 1.69(11.95:1)
T3 31.84 : 51.50 : 16.66(1:1.62:0.52) 8.02 : 8.64( 0.93:1)
Control 33.42 : 53.52 1 13.06{(1:1.60:0.39) 12.17 : 0.89(13.67:1)
T1 7 31.54 : 57.86 : 10.60(1:1.83:0.34) 9.54 : 1.06( 9.00:1)
T2 31.57 : 47.13 : 21.30(1:1.49:0.67) 19.76 : 1.54(12.83:1)
T3 32.35 : 51.24 : 16.41(1:1.58:0.51) 7.91 : 8.50( 0.93:1)
Control 33.98 : 53.14 : 12.88(1:1.56:0.38) 12.04 : 0.84(14.33:1)
T1 9 32.26 : 57.59 : 10.15(1:1.79:0.31) 9.26 : 0.89(10.40:1)
T2 32.11 : 47.01 : 20.88(1:1.46:0.65) 19.44 : 1.44(13.50:1)
T3 33.50 : 50.72 : 15.78(1:1.51:0.47) 7.74 : 8.04( 0.96:1)
! See Table 3.

2 SFA : MUFA : PUFA = Saturated acids : Monounsaturated acids

SFA : Cu:o, Cis:0, Cis:0, Cir:0 and Cig:o.

MUFA : Cy:1, Cy7:1 and Cyg:1.

PUFA : Cig:o, Cig:3, Coo:4, Coo:s, Copis and Copie.

31n-6 : Cg:2 and Cypg.

: Polyunsaturated acids.

n-3 : Cig:3, Coo:s, Coz:s and Cozie.
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Table 7. Changes in cholesterol content of egg yolks from hens fed different oils after 9-day storage at

4T
Storage(days)
1 1
Region Treatment 1 3 5 7 9
Grrses v nes e tsrensesars Ernnes s mg/g esasecssraszescaasseans easrssecraces
Control 19.64% 19.284 17.978 17.388 17.17%°
egg T1 20.094 19.1648 18.68%8 17.48° 17.30%®
yolk T2 20.18% 19.428 18.69¢ 17.98¢ 17.220°
T3 20.564 19.9348 19.095¢ 18.27¢P 17.86™
ABCD Means without the same superscripts in the same row are significantly different (P<0.05).
2 P (.05,
! See Table 3.
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