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Effects of Dietary Plant Oils on the Cholesterol Level and
on the Composition of Fatty Acids in Hen Egg Yolks
H. R. Oh and M. H. Sugano*
Department of Animal Science, Chungnam National University. Daejeon, Korea 305-764

ABSTRACT

White Leghorn hens were fed a commercial formula feeds as a basal diet, which was

supplemented with 3 types of plant oil, safflower, evening primrose and pine seed, at the 10%

level for 3 weeks. No significant changes was found between the basal diet and the oil feeding

trials in the egg yolk cholesterol content, the laying rate, the egg weight, and the yolk weight, ex-

cept the feed intake. In the fatty acid composition of the egg yolk lipid, however, the plant oil

feedings to hens resulted in considerable increase of Cig:; acid with a simultaneous decrease of Cis

acid ,and, consequently, followed by the improvement of balance with P /S and P /M /S ratio

close to 1.0 and 1:1:1, which is known a desirable ratio for human health in lipid nutrition, respec-

tively.

(Key words : laying hens, plant oils, egg yolk, cholesterol, fatty acids)
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HNERAZAAM AE71E(KEM, safflower oil)
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1990), HAl B4kl 7-linolenic acid(Cis:s,
n=6, 6C, 9C, 12C)7} t}& ##¥ HEfA=e @
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7194 FZ9 Y-linolenic acid’} olETA ¥RY
(atopic eczema), &JAl¢] AJE]E (premenstrual sy-
ndrome and breast pain) Zol E37}1 A= Ao
22 A 2 Yok (Horrobin, 1992).

E3l A E-§R 0= Y-linolenic acidr} BEto]&
718 Brohz Bo] §rEo] glo, Al & ¢ A
2 @& A7} vl A7) 2 (FAEH, pine seed oil)
olg], o] $x)& ¥-linolenic acide] o|&ZAE e X
(5C, 9C, 12C)7} Bolatd, o|2 <13 A z-adel
EolAde] fFd Fruy} melxlm UtH(Sugano,
1992).
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Table 1. Formula and chemical composition of the experimental diet?

Ingredients Content Chemical Composition
Cereals 66 % Crude protein > 17.0 %
Plant oil meals 16 % Crude fat >30%
Animal feeds 8% Crude fiber <50%
Wheat bran 1% Crude ash <13.0%
Others? 9% Calcium >28%
Phosphorus > 0.55 %

ME(kcal /kg) > 2,800

! Commercial formula feeds for laying hens,

2 Alfalfa, Ca-carbonate, Ca-phosphate, NaCl, and animal fat,



Oh and Sugano : Effects of plant oils on the lipid of hen egg yolks 185

Table 2. Fatty acid composition of the dietary plant oils supplemented to the experimental diets

Dietary plant oils

Fatty acids ) ;
Safflower Evening primrose Pine seed
Ciso 6.3 % 59% 5.3%
Cis:o 2.3% 1.3% 1.5%
Cis1 13.0 % 8.6 % 24.0 %
Cis:2 77.7% 73.4 % 48.9 %
Cis:s 0.5 % 9.8 % 17.5 %
Others! 0.2 % 1.0% 2.8 %
! Minor fatty acids not identified.
Table 3. Experimental design
Feeding Diet! Samplings
Groups and
Steps  Period plant oils? Items Time

(wk)
I Ist - 3rd A(n=5) Control! Body weight At the last day
and in each steps
B(n=5)
II 4th - 6th Aand B Control Feed intake During the last
+ week in each fe-
Safflower eding steps
111 7th - 9th A Control Laying rate ”
+
Evening Egg and yolk ”
primrose weight
B Control Cholesterol At the end lay-
+ content ing in the last
Pine seed week of the each
feeding steps
IV 10th - 12th Aand B Control Fatty acids
composition ”
1 Commercial formula feeds for laying hens.
210 %(w /w) in the diet.
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Table 4. Effect of dietary safflower (SFO) and evenving primrose oil(EPO) on the various parameters

of laying hens(A group)

Feeding Diet! Parameters (X+SE, n=5)2
and

Steps  Period  plant oils BW in]t)allite3 proggcgtion nggg t wgggflt
(wk) (g /bird) (g /day) (eggs/wk) (g) (g)
I Ist-3rd Control? 1,656.0 113.6 6.6 54.1 12.4
+3.6 +0.72 +0.2 +0.6 +0.1
11 4th-6th  Control 1,669.2 87.2 6.4 52.9 12.4
+ +4.4 +0.6° +0.2 +2.1 +0.2

SFO
111 7th-9th  Control 1,663.2 88.0 5.2 53.2 12.5
+ +88.6 +2.0° +0.5 +2.1 +0.2

EPO

! Commercial formula feeds for laying hens.

2 The values of body weight and others parameters are means of the samples collected at the last day and dur-

ing a last week in each feeding steps, respectively.
3PP 05,
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Table 5. Effect of dietary safflower (SFO) and pine seed 0il(PSO) on the various parameters of laying

hens(B group)

Feeding Diet! Parameters (X+SE, n=5)?
and
Steps  Period plant oils BW intake? pr(I;: tion v%egigght Xrg%léht
(wk) (g /bird) (g /day) (eggs/wk) (g) (g)
| Ist-3rd Control?! 1,826.0 114.0 6.0 56.0 13.8
+57.3 +1.7% +0.5 +0.9 +0.2
II 4th-6th  Control 1,904.4 93.2 6.0 55.1 13.7
+ +91.4 +3.2° +0.3 +1.3 +0.3
SFO
II1 7th-9th  Control 1,842.8 94.4 5.8 56.7 14.0
+ +109.3 +1.9° +0.4 +1.5 +0.5
PSO

1 Commercial formula feeds for laying hens,

2 The values of body weight and others parameters are means of the samples collected at the last day and dur-

ing a last week in each feeding steps, respectively.
3abpg (5.
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Table 6. Effect of dietary safflower(SFO), evening primrose(EPO), and pine seed 0il(PSO) on the
cholesterol content in the egg yolk lipids from laying hens

Feeding Diet! Cholesterol content(X +SE)?
and
Steps Period (wks) plant oils A group(n=5) B group(n=5)
_— mg /g —_————
I Ist - 3rd Controlt 13.69 + 0.22%8 13.29 =+ 0.40N
11 4th - 6th Control + SFO 13.35 £ 0.34 13.39 £ 0.14
I11 7th - 9th Control + EPO 13.35 = 0.61 N.D.
Control + PSO N.D. 12.91 = 0.18
v 10th - 12th Control 13.39 + 0.22 13.17 £ 0.43

N. D. ; Not determined.

! Commercial formula feeds for laying hens.

supercripts

? The values are means of the samples collected at the last week of the each feeding steps.
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Table 7. Effect of dietary safflower (SFO) and evening primrose 0il(EPO) on the composition of fatty
acids in egg yolk lipids from laying hens(A group)

Fatty acids composition(X+SE, n=5)2

Fatt
acidsy Diets: Control! Control+SFO Control+EOP Control
Wks : (Ist-3rd) (4th-6th) (7th-9th) (10th-12th)

Cuaio 0.31 =+ 0.00°®° 0.23 + 0.02° 0.33 = 0.022 0.33 = 0.02°
Cis:0 27.03 + 0.44° 22.45 £+ 0.39° 23.51 + 0.24* 25.13 + 0.23°
Cisu 3.47 + 0.09 1.89 + 0.10° 1.75 £ 0.04° 3.33 £ 0.14°
Cis:o 9.47 + 0.32° 12.15 + 0.77% 14.17 + 0.46* 10.79 + 0.49%
Cis 43.83 £ 0.93° 29.87 £ 0.57° 26.25 = 0.87° 41.23 £ 1.207
Cis:2 12.89 + 0.96° 28.63 £ 1.07° 27.81 £ 0.84* 14.57 £+ 0.96°
Cia:s 0.11 £ 0.00° 0.21 £ 0.00* 0.69 + 0.02%- 0.37 £ 0.07°
Cao:4 1.49 £ 0.11° 1.99 £ 0.07*® 2.43 + 0.09* 1.77 + 0.21°
Casie 1.15 = 0.04* 1.33 = 0.07 1.25 £ 0.05 1.47 = 0.09
Others? 0.35 % 0.09° 1.35 + 0.02% 1.91 + 0.20° 1.11 + 0.08°

! Commercial formula feeds for laying hens.

2 The values are one of the samples collected at the end laying in the last week of the each feeding steps.

3 Minor fatty acids not identified.

2bc Values in a column with same superscripts are not significantly different (P>.05).
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Table 8. Effect of dietary safflower (SFO) and pine seed 0il(PSO) on the composition of fatty acids in
egg yolk lipids from laying hens (B group)

Fatty acids composition(X+SE, n=5)2

Fatt
acidsy Diets: Control! Control+SFO Control+PSO Control
Wks : (Ist-3rd) (4th-6th) (7th-9th) (10th-12th)
_____ 9% o

Cuso 0.33 = 0.02¢ 0.25 = 0.02¢ 0.23 = 0.02° 0.33 £ 0.02*
Cisio 27.11 £ 0.81* 22.29 £ 0.49° 22.23 + 0.44° 23.65 £ 0.75°
Cisx 3.49 £ 0.14° 1.85 + 0.05° 2.09 = 0.06° 3.17 £ 0.17
Cis:o 9.51 + 0.28" 12.41 + 0.54° 11.81 + 0.72%° 10.97 + 0.62*
Cisa 43.97 = 0.72¢ 29.89 + 0.38° 37.15 £ 0.49° 42.15 £ 0.19
Cis:2 12.59 + 0.30° 28.75 £ 0.77* 20.57 £ 1.13° 15.09 £ 0.67°
Cis:s 0.11 £ 0.00° 0.21 £ 0.00° 1.13 £ 0.23° 0.25 + 0.04°
Cao:4 1.51 + 0.03° 1.99 £ 0.06* 2.01 = 0.05 1.87 + 0.09*
Ca:6 1.19 + 0.02° 1.19 £ 0.04° 1.33 £ 0.05® 1.49 = 0.04
Others? 0.29 + 0.07¢ 1.25 + 0.09™ 1.55 £ 0.04* 1.13 = 0.10°

! Commercial formula feeds for laying hens.

2 The values are one of the samples collected at the end laying in the last week of the each feeding steps.

3 Minor fatty acids not identified.

ab¢ Values in a column with same supercripts are not significantly different (P>.05).
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Table 9. Comparison of the features among the fatty acids composition (in Table 7 and 8) of egg yolk
lipids from laying hens fed a dietary plant oil, safflower(SFO), evening primrose(EPQ), and

pine seed (PSO)

Feeding steps, groups, diets, and period(wks)

Steps : I II III-A I11-B v
Items . 1 N 1
Groups: A, B A, B A B A B
of Diets : Control Control Control Control Control
features + SFO + EPO + PSO
Wks @ Ist-3rd 4th-6th 7th-9th 7th-9th 10th-12th
Saturated fatty 36.9 34.9 38.0 34.3 35.7
acids(S), %
Unsaturated fatty 62.9 63.9 60.2 64.2 64.2
acids, %
Mono-unsaturated 47.4 31.8 28.0 39.2 45.0
fatty acids(M), %
Poly-unsaturated 15.5 32.2 32.2 25.0 18.5
fatty acids(P), %
P /S ratio 0.42 0.92 0.85 0.73 0.52
Essential fatty 14.4 30.9 30.9 23.7 17.0
acid(EFA), %
EFA ratio, (1.0 2.1 2.1 1.6 1.2)
S /M / P ratio 1:1.3:0.4 1:0.9:0.9 1:0.7:0.8 1:1.1:0.7 1:1.3:0.5
! Means of the A and B.
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