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ABSTRACT This study was conducted to evaluate conjugated linoleic acid (CLA) precursor and produce supplementation on
egg production, egg quality and blood immunological parameters in laying hens. The total of 252 (32-wk) Hy-line brown commercial
hens were used for 5 weeks. Dietary treatments included 1) CON (basal diet + oat 1% + soybean oil 1%), 2) WOS (basal diet
+ whey 0.5% + oat 0.5% + soybean oil 1%), 3) WS (basal diet+ whey 1% + soybean oil 1%), 4) WOCLA (basal diet + whey
0.5% + oat 0.5% + CLA produce 1%), 5) WCLA (basal diet + whey 1% + CLA produce 1%) and 6) FOCLA (basal diet + Fish
oil 0.5% + oat 1% + CLA produce 0.5%). For 4 weeks egg shell thickness was higher in WOS and FOCLA treatments than
WOCLA and WCLA treatments (P<0.05). Egg weight was significantly increased (P<0.05) in WOS and FOCLA treatments
compared to WS and WCLA treatments for 4 weeks. From 4 to 5 weeks yolk high, yolk color and haugh unit were significantly
higher in FOCLA treatment than CON treatment (P<0.05). IgG concentration of blood was increased in WOS and FOCLA treat-
ments compared to CON, WS and WOCLA treatments(P<0.05). In conclusion, fish oil, CLA produce and oat supplementation in
laying hens diet improve egg shell thickness, yolk high, yolk color and haugh unit, also, CLA precursor supplementaion in laying
hens diet improve IgG concentration of blood higher than CON treatment.
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Q) &3k wjAThal BWisl tHO-Quinn et al., 2000; Mi-
ner et al., 2001). 53] Aoy} Aol lojM= CLA &
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+ CLA produce 1%), 5) WCLA (basal diet + whey 1% + CLA
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ME/kg, 15.45%2] crude protein, 0.70%2] lysine, 0.32%2] me-
thionine, 3.23%2] calcium3} 0.61%<2} phosphorus & 0.35%<]
available PS 3F5-5}4tHTable 1). A1 & Al2E 715 FE =2

Table 1. Diet composition (as-fed basis)

Ingredient %
Com 50.36
Soybean meal (CP 46%) 18.70
Wheat grain 10.00
Limestone 7.50
Wheat bran 5.00
Animal fat 4.44
Corn gluten meal 2.00
Tricalcium phosphate 1.40
Salt 0.30
DL-methionine 0.10
Mineral premix” 0.10
Vitamin premix” 0.10

Chemical composition”

ME (kcal’kg) 2,904

Crude protein (%) 15.45
Lysine (%) 0.70
Methionine (%) : 0.32
Calcium (%) 3.23
Phosphorus (%) 0.61
Available P (%) 0.35

Y Provided per kg of premix: 25,000 mg Cu, 40,000 mg Fe, 60,000
mg 7n, 80,000 mg Mn, 1,500 mg I, 300 mg Co and 150 mg Se.

D Provided per kg of premix: 12,500,000 IU vitamin A, 2,500,000
U vitamin Ds, 10,000 mg vitamin E, 2,000 mg vitamin Ks, 50
mg biotin, 500 mg folic acid, 35,000 mg niacin, 10,000 mg Ca
pantothenate, 1,000 mg vitamin Be, 5,000 mg vitamin By, 1,000
mg vitamin By and 15 mg vitamin Bi.

% Calculated values.
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Table 2. Effect of dietary conjugated linoleic acid precursor supplementation on hen-day egg production in laying hens

Period (%) CcoNY wos” ws! WOCLA" WCLA" FOCLA" SE?
1 week 83.33 86.36 83.33 88.33 87.82 86.67 7.05
2 weeks 80.00 81.82 82.39 83.33 83.33 85.00 6.71
3 weeks 85.00 83.94 83.94 83.33 82.71 83.62 513
4 weeks 81.67 82.88 80.30 85.00 83.82 84.85 5.88
5 weeks 82.00 84.85 82.73 81.67 82.68 81.30 535

' CON: basal diet + oat 1% + soybean oil 1% WOS: basal diet + whey 0.5% + oat 0.5% + soybean oil 1%, WS: basal diet+ whey
1% + soybean oil 1%, WOCLA: basal diet + whey 0.5% -+ oat 0.5% + CLA produce 1%, WCLA: basal diet + whey 1% + CLA produce
1% and FOCLA: basal diet + Fish oil 0.5% + oat 1% + CLA produce 0.5%.

3 pooled standard error.
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Table 3. Effect of dietary conjugated linoleic acid precursor supplementation on egg shell breaking strength and egg shell thickness in

laying hens
Ttems CON" wos" ws" wocLA”  wcLA” FOCLA" SE?
Egg shell breaking strength (kg/cmz)
4 weeks 3338 3732 3513 3.608 3321 3.626 0351
5 weeks 3521 3.487 3.783 3.554 3.458 3.445 0.693
Egg shell thickness (mm)
4 weeks 0.345% 0.358° 0.345® 0.340° 0.339° 0.366" 0.015
5 weeks 0339 0.341 0.340 0342 0.340 0342 0.009

D CON: basal diet + oat 1% + soybean oil 1% WOS: basal diet + whey 0.5% + oat 0.5% + soybean oil 1%, WS: basal diet+ whey
1% + soybean oil 1%, WOCLA: basal dict + whey 0.5% + oat 0.5% + CLA produce 1%, WCLA: basal diet + whey 1% + CLA produce
1% and FOCLA: basal diet + Fish oil 0.5% + oat 1% + CLA produce 0.5%.

2 pooled standard error.

% Means in the same row with difference superscripts differ (P<0.05).
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Table 4. Effect of dietary conjugated linoleic acid precursor supplementation on egg weight, yolk high, yolk color and Haugh Unit in

laying hens
Items CON" wos" ws" WOCLA" WCLA" FOCLA" SE?
Egg weight (g)
4 weeks 61.57" 62.78" 60.83 61.22° 59.75 62.34° 1.09
5 weeks 61.07 61.74 60.59 60.89 61.95 61.90 0.90
Yolk high (mm)
4 weeks 8.24° 8.23° 8.29 8.93% 9.02° 9.40° 0.50
5 weeks 8.26° 8.24° 834" 8.96” 8.92* 9.21° 0.29
Yolk color
4 weeks 6.81% 6.83" 7.04° 6.66° 6.96° 7.46° 0.46
5 weeks 6.78% 6.72" 6.83° 6.63° 6.90° 7.15° 0.23
Haugh unit
4 weeks 90.51° 90.34° 90.84° 94,27 94.87" 96.14° 2.56
5 weeks 90.68" 89.81° 9253 93.02" 95.15" 9531° 263

! CON: basal diet + oat 1% + soybean oil 1%, WOS: basal diet + whey 0.5% + oat 0.5% + soybean oil 1%, WS: basal diet+ whey
1% + soybean oil 1% WOCLA: basal diet + whey 0.5% + oat 0.5% + CLA produce 1%, WCLA: basal dict + whey 1% + CLA produce
1% and FOCLA: basal diet + Fish oil 0.5% + oat 1% + CLA produce 0.5%.

D pooled standard error.

2¢ Means in the same row with difference superscripts differ (P<0.05).
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el iETe vinske] oo FA VERTHP<
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Table 5. Effect of dietary conjugated linoleic acid precursor supplementation on WBC, RBC, Lymphocyte, IgG, total protein and albu-

min of blood in laying hens

CON" wos” ws? WOCLA" WCLA" FOCLA" SE?

WBC (x10%/mm”)

Initial 417.54 41532 348.95 501.74 325.39 411.23 128.32

Final 501.23 43893 453.32 482.48 409.23 402.34 117.80
RBC (x10%mm’)

Initial 2.26 2.20 245 247 231 2.28 0.27

Final 227 229 234 231 224 227 032
Lymphocyte (%)

Initial 80.49 86.29 78.56 7227 75.47 77.82 8.29

Final 75.97 78.29 71.20 7591 78.34 7620 626
1gG (mg/dL)

Initial Below 8.20 Below 8.20 Below 8.20 Below 8.20 Below 8.20 Below 8.20 -

Final Below 8.20° 48.98" 28.83° 25.85" 3226 33.84° 13.90
Total protein (g/dL)

Initial 6.13 5.62 5.74 5.42 5.94 5.52 1.24

Final 553 5.65 5.48 5.64 5.56 5.42 043
Albumin (g/dL)

Initial 235 2.34 2.35 234 235 245 021

Final 2.46 2.54 2.42 2.60 2.55 2.53 0.32

" CON: basal diet + oat 1% + soybean oil 1% WOS: basal diet + whey 0.5% + oat 0.5% + soybean oil 1%, WS: basal diet+ whey
1% + soybean oil 1%, WOCLA: basal diet + whey 0.5% + oat 0.5% + CLA produce 1%, WCLA: basal diet + whey 1% + CLA produce
1% and FOCLA: basal diet + Fish oil 0.5% + oat 1% + CLA produce 0.5%.

3 pooled standard error.

*® Means in the same row with different superscripts differ (P<0.05).

N O
e =

B d7E CLA A7A 2 AR FAE<} Foj7) Al
A2g, AT L LAY B BN AR wHE o
ol thate] Polur] glste] AP AASALE AL AP
£ 3228 [SA Brown 25258 ZAJ8lR. 01, 557 AF Al
e AASYTh A8 AAE 1) CON(basal diet + oat 1% +
soybean oil 1%), 2) WOS(basal diet + whey 0.5% + oat 0.5%
+ soybean oil 1%), 3) WS(basal diet+ whey 1% + soybean oil
1%), 4) WOCLA(basal diet + whey 0.5% + oat 0.5% + CLA
produce 1%), 5) WCLA(basal diet + whey 1% + CLA produce
1%) 2 6) FOCLA(basal diet + Fish oil 0.5% + oat 1% + CLA

produce 0.5%)E. 67 x| & 3lo] Aelg 7THtE,
A A 9] wiEIHTh d2 FAls A8 45004 WOS
2 FOCLA #]37} WOCLA 2 WCLA x| 79} vl nsly
oo g A YEREOH(P<0.05), dFS Al 4504
WOS % FOCLA A2]37} WS @ WCLA *jg]-¢} nlw s}
o foFog EA YeRSTHP<0.05). G, G 2 &
< fYlo] 9loiM FOCLA H7He w79} vlaste] =4
Uelsten], 8 A IgGell floiA WOS g FOCLA A8+
7} &7, WS 2 WOCLA Hz)-¢} viwste] fojzjo=
A VEPGTHP<0.05). A3 2.2 off, FA F4HE 3 H
29 HArhs vzt T4, g3ta, 1 g 59 fuls A
AFe EHE HoFon, CLA A4 H7 goe ¥

WET 6
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