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Effects of Dietary Conjugated Linoleic Acid (CLA) on the Egg Quality
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Abstract

The objective of the study was to investigate the effects of dietary conjugated linoleic acid (CLA) on the egg
quality. The ISA Brown (200 days and 500 days) hens were assigned randomly to six diets containing 0, 0.6,
1.2, 1.8, 2.4 and 4.8% CLA, respectively. The CLA contents was not detected in control eggs, whereas the CLA
contents of eggs that fed with CLA diets was significantly increased (P<0.05) as increasing of dietary CLA levels
and feeding periods. Eggs weight, Haugh unit (HU), shell color, shell weight, shell density, and shell thickness
were not significantly different among treatments. However, the albumen height from hens fed CLA was
significantly (P<0.05) lower than those of control at 7 weeks. As increasing of the CLA levels in diet, the rate
of saturated fatty acid in egg yolk was increased and yolk color showed more yellow color. Especially, T4 showed
significantly (P<0.05) more yellow color than those of control in yolk color. When eggs were boiled, egg yolks
from CLA dietary groups showed significantly (P<0.05) higher hardness value than control.
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Table 1. Formula and chemical composition of the ex-
periment diet

Ingredient Content(%) Chemical composition(%o)
Yellow corn 45.0 Moisture 9.66
‘Wheat 12.0 Crude protein 17.51
Rice bran 8.0 Crude fat 4.99
Wheat bran 10.0 Crude fiber 3.74
Soybean oil meal 9.0 Crude ash 13.82
Fish meal 7.0 Phosphorus 3.90
Other” 90  Lysine 0.90

Methionine 0.45

Cystine 0.29

Sodium 0.12
Total 91

! Primary calcium phosphate, animal fat, NaCl, vitamin mixtures,
yeast mixtures, lysine and methionine.
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Table 2. Rheo-meter conditions for analysis of hardness

Computer condition;

Table 4. Effect of dietary CLA levels and feeding periods
on the egg quality at 1 and 7 weeks

Table speed 120 mm/m ) Feeding period (weeks)
Items Treatments
Sample speed 60 ms 1 7
Load cell 10 Kg :
30 | 5 C 64.53+ 3.25 62.83+ 1.91
Adapter area X I mm , Egg weight
Sample area 10 X 20 mm @ Tl 63.93+ 9.19 6933+ 4.29
Sample move 10 mm T5 59.90+ 491 61.33£ 4.35
Sample length 20 mm b Aa
C 483+ 0.92 750+ 0.20
Force unit g/cm2 Albumen
X axis unit Time (sec) height Tl 495+ 077 693 0.64°%
Rheo-meter condition; (mm) T5 4.63+ 1.59 6.134+ 0.55°
Mode 21 C 64.00+ 9.54° 8733+ 3.51°
H: it
RH Real augh uni TI 6600+ 580" 8133+ 4.73°
R/T Press (HU)
Rep. 1 T5 62.50+14.66 78.33+ 8.02
Max. 10 Kg C 6.40+ 0.44 6.40t 036
Shell weight
250 mm el weight =y 670+ 109 657+ 0.68
120 mm/m (2
1 sec T5 6.35+ 042 6.07+ 0.87
C 36.33+ 5.13 34.00£ 2.65
Table 3. GC conditions for analysis of CLA and total Shell color Ti 37754+ 377 3433+ 3.51
fatty acids compositions (%)
T5 3875+ 0.96 38.00+ 2.00
Item Conditions
C 8527+ 6.16 82.23+ 3.73
Hewlett Packard 6890 Gas Shell density
Inst t
nstrumen chromatography (mg/cmz) T1 89.73+10.28 83.53+ 8.26
Column Supelcowax 10 fused silica capillary 15 88.05+ 141 84.20+ 2.75
column 60m X 0.32 id Shell C 388.334+30.60  370.67+14.50
Temperature program  5C/min thickness Tl 399.00+43.55  349.67+20.03
Detector Flame Ionization Detector(FID) (micron) T5 386.25+1434  37433+12.50

Initial temperature
Initial time

Final temperature
Final time

Injector temperature
Detector temperature
Carrier gas

Split ratio

50C
Imin
200C
40 min
270C
270C
He

90 : 1

acid methyl esters(0.4mg/ml hexane,

internal standard)E

screw-capped test tubeol] ¥ 11 AAhFEA oA EE A A
3+ & 0.5N NaOH(in methanol) 1ml& @11, 90T 78 =

QF TR A1 T A-2(22T0)0l A 5
14% boron trifluoride(in methanol) 1ml&
90 Co A 10E57F methylation A1

e

St AT,
A7}eto]
33027 Agoln Wz

A8 Means(n=30) with different superscript in the same column
are significantly different at P<0.05.

* . Means(n=30) with different superscript in the row are
significantly different at P<0.05.

Y°C : The hen's egg yolks fed commercial feed.

T1: The hen's egg yolks fed additive 0.6% CLA with commercial
feed.

T2: The hen's egg yolks fed additive 1.2% CLA with commercial
feed.

T3: The hen's egg yolks fed additive 1.8% CLA with commercial
feed.

T4: The hen's egg yolks fed additive 2.4% CLA with commercial
feed.

TS: The hen's egg yolks fed additive 4.8% CLA with commercial
feed.

A7) Hexane 2ml¥} S5 2mlg Y11 A& 1mlS
3|48} Gas Chromatographic analysis (GC)2 £33k
Conjugated linoleic acid methyl esters$} total fatty acide] §F
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Table 5. Effect of dietary CLA level on ratio of color (Roche) in egg yolk during 7 weeks

Feeding period(weeks)

Treatments
1 3 5 7
C 11.33+0.58 12.67+0.58%¢ 12.00+0.00 11.33+0.58°
Tl 11.5040.58 12.00+0.00¢ 12.3340.58 12.33+0.58"°
T2 11.50+0.58 13.3340.58"" 12.67+0.58 12.33+0.58"%
T3 11.75+0.50 13.50+0.71% 12.6740.58 12.33+0.58"®
T4 12.00+0.82 13.67+0.58"® 12.33+0.58 12.6740.58"
T5 11.25+0.50 14.00+1.00" 12.6740.58 12.33+0.58*8

AB,C

D Treatments are the same as in Table 4.

: Means(n=30) with different superscript in the same column are significantly different at P<0.05.
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Table 6. Effect of dietary CLA level on hardness (g/cmz) of hard-cooked egg yolk during 7 weeks

==

A EEH A A

227 A 33(2002)

Feeding period (weeks)

Treatments"
1 3 5 7
C 182.13+13.66° 201.17+ 7.02% 167.98+ 420 17040+ 1.45™
Tl 219.27+16.39*% 180.30+14.40™ 20620+ 5.67*% 209.00+ 5.525
™ 186.73+ 3.315%° 22977+ 6.64% 189.73+ 8.63% 193.97+ 9.19°
T3 217.87+ 8.98"5* 230.67+£12.58% 203.77+ 3714 20747+ 2.71%°
T4 236.90+24.84" 20.17+ 1.89° 222.13+ 2.08* 22403+ 236"
TS 220.53+31.70"% 263.13+ 5.91% 219.17425.62"° 225.83+16.22%°
AB,CD

: Means(n=30) with different superscript in the same column are significantly different at P<0.05.

abe Means(n=30) with different superscript in the row are significantly different at P<0.05.

Y Treatments are the same as in Table 4.
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Fig. 1. Effect of dietary CLA level on percentage of CLA
in egg yolk during 7 weeks.
D Treatments are the same as in Table 4.
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Table 7. Effect of dietary CLA level on fatty acids composition(%) in egg yolk during 7 weeks

257

Feeding period

Fatty acids composition (%)

Treatment!1)

(weeks) 14:0 16:0 16:1 18:0 18:1 18:2 18:3 CLA 20:0
C 0.76 32.72 3.15 11.09 3827 13.46 0.42 0.00 0.13

Tl 0.37 39.43 2.04 2522 1777 13.71 0.30 0.79 0.39

] T 0.42 3255 1.68 216 2712 14.59 0.29 0.89 0.29
T3 0.49 42.55 272 1854 17.05 16.68 030 112 0.56

T4 0.28 33.71 1.60 1686 2820 16.02 025 2.74 0.34

T5 0.43 36.06 1.88 1639 2854 11.67 0.20 4.64 0.20

C 0.32 30.80 3.49 1213 3833 14.31 0.19 0.00 0.00

T1 0.34 30.37 3.19 1149 3785 15.01 0.22 1.41 141

3 T2 033 34.41 1.26 1612 2971 15.21 0.19 233 233
T3 0.41 33.44 2.08 1552 29.64 14.68 0.25 3.48 3.48

T4 0.32 31.28 1.36 1669  30.10 15.70 0.19 3.97 3.97

TS 0.39 33.97 1.18 1723 2756 13.84 0.15 5.59 559

C 0.38 30.67 3.20 1132 3879 15.19 0.25 0.00 0.00

Tl 0.63 30.81 2.19 13.89 3513 15.18 028 1.67 1.67

5 T2 038 32.11 1.54 1540 3243 15.46 0.10 2.36 236
T3 0.47 3278 1.20 1715 2815 15.87 0.24 378 378

T4 0.33 27.89 5.04 1715 2826 16.39 0.15 4.50 450

T5 0.42 33.85 1.39 18.89 2533 13.42 0.29 6.17 6.17

C 0.27 29.36 2.16 1518 3830 14.44 0.18 0.00 0.00

Tl 0.40 3321 1.66 1502 33.06 14.14 0.19 2.13 2.13

; T2 0.38 3322 1.62 1594 32,99 12.38 0.27 2.98 2.98
T3 0.45 32.22 1.54 1570 30.50 14.66 0.14 4.56 456

T4 0.35 31.69 0.89 1738 27.71 15.84 0.09 5.68 5.68

TS 0.42 32.89 1.14 1507  28.40 15.34 0.24 6.22 6.22

Trace fatty acids(less than 0.1) were C15:0, C17:0 and C17:1
" Treatments are the same as in Table 4.

kx| 8ol oleic acide® 7F43lE T Ahn 5 (1999)2 CLA sahexaenoic acid®] A TE2 2] linoleic#} linolenic acide] &
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Faol Wy il BRe] IF Rolga sigith ¥ 4¥ o] Frasiglon, ko] A UelA] o] & X4kl linoleic
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