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ABSTRACT

This experiment was conducted to investigate the effects of dietary Ca levels and some feed additives
such as isoflavone and casein phosphopeptide (CPP) on eggshell quality and hatching egg production in
aged egg-type breeder hens. A total of three hundred and sixty, 56-week-old Hy-Line Brown breeder hens
were divided into six groups and fed experimental diets of two levels of Ca (3.3% or 3.6%) either with
addition of 0.2% isoflavone, 0.5% CPP or devoid of all for 5 weeks. There were no significant differences
in laying performances and settable egg production among the groups. Significant increases (P<0.05) in
eggshell strength were observed with increasing dietary Ca and addition of isoflavone, but not with
addition of CPP. Fertility and hatchability were not influenced by dietary Ca and addition of isoflavone or
CPP. The treatment had few significant effects on tibial proximal compositions and breaking strength. The
concentrations of Ca, P, estrogen and calcitonin in serum were not affected by the dietary treatments.
These results indicated that relatively high level of dietary Ca in combination with isoflavone had a
beneficial effect on improving eggshell quality in aged egg-type breeder hens. But hatching egg production
was not affected by dietary isoflavone or CPP.

(Key words : Dietary Ca levels, Isoflavone, Casein phosphopeptide, Eggshell quality, Aged egg-type breeder
hens)
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Table 1. Experimental design®?

Treatments 2 ((I)Z‘)’EIS I';\(/’ng?% CPP((;SveIs
T1 3.3 — —
T2 33 0.2 _
T3 33 - 05
T4 3.6 — _
T5 3.6 0.2 _
T6 36 - 05

Y CPP, casein phosphopeptide.

2 T1, Ca 3.3%; T2, Ca 3.3%-isoflavone 0.2%; T3,
Ca 3.3%-CPP 05%; T4, Ca 3.6%; T5 Ca
3.6%-isoflavone 0.2%; T6, Ca 3.6%-CPP 0.5%.

5655 Hy-line Brown AFehE7] o}eb 3604
ob 8 3675 A= At F 5
AFEES AsSith A3l AFEE AlEs
Soadt Fets VxR st F2aRAA
AR A A (TMEN)= 2,800 keal/kg o=, Zoh)
A e 15%= sdatA wigeksith TiH
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Table 2. Formula and chemical composition of experimental diets”

Ingredients T1 T2 T3 T4 T5 T6

Yellow corn 61.17 61.07 61.07 61.68 61.58 61.48
Soybean meal 16.00 16.00 16.00 16.63 16.63 16.63
Corn gluten meal 2.00 2.00 2.00 2.00 2.00 2.00
Animal fat 1.20 1.20 1.20 1.20 1.20 1.20
Limestone 7.82 7.82 7.82 8.74 8.74 8.74
Dicalcicium phosphate 1.02 1.02 1.02 1.07 1.07 1.07
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Lysine-HCI 0.12 0.12 0.12 0.11 0.11 0.11
DL-Methionine 0.09 0.09 0.09 0.09 0.09 0.09
Choline-ClI 0.10 0.10 0.10 0.10 0.10 0.10
Mineral mix” 0.10 0.10 0.10 0.10 0.10 0.10
Vitamin mix® 0.08 0.08 0.08 0.08 0.08 0.08
Wheat bran 10.00 9.90 9.60 7.90 7.80 7.60
Isoflavone - 0.20 - - 0.20 -

Casein phosphopeptide - - 0.50 - - 0.50
Calculated values

Crude protein (%) 15.00 15.00

Ether extract (%) 4.04 4,01

Crude fiber (%) 3.29 3.17

Ca (%) 3.30 3.60

Available P (%) 0.30 0.30

Lys (%) 0.79 0.79

TSAA (%) 0.64 0.64

TMEn (kcal/kg) 2,800 2,800

1

T1, Ca 3.3%; T2, Ca 3.3%-isoflavone 0.2%; T3, Ca 3.3%-CPP 0.5%; T4, Ca 3.6%; T5, Ca 3.6%-isoflavone
0.2%; T6, Ca 3.6%-CPP 0.5%.

Mineral mixture provided following nutrients per kg of diet: Fe, 40 mg; Zn, 65mg; Mn, 87 mg; Cu, 66 mg;
I, 1.5mg; Se, 0.1 mg.

Vitamin mixture provided following nutrients per kg of diet: vitamin A, 10,000 IU; vitamin Ds;, 300 IU;
vitamin E, 20 1U; vitamin Kz, 2mg; vitamin Bi, 2mg; vitamin B, 5mg; vitamin Bs, 3.5mg; vitamin Biy,
0.02 mg; pantothenic acid, 12 mg; niacin, 30 mg ; biotin, 0.12 mg; folic acid 0.7 mg.

2

3)
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Table 3. Effects of dietary isoflavone and casein phosphopeptide on fertility and hatchability

in aged egg-type breeder layers

1) 2)

Hatch of fertile egg (%)

Hatch of egg set (%)

Treatments Fertility (%)
Female Total Female Total
T1 86.8 £ 3.06 40.1+1.89 825+2.70 34.7+051 71.4+0.29
T2 89.0+2.90 38.9+3.79 72.7+7.39 34.4+2.28 64.4 £5.04
T3 85.2+3.81 40.7+£0.44 81.3+3.93 34.7+1.59 69.0 +£0.92
T4 88.0+1.82 41.0+353 81.5+6.38 359+234 71.6+4.65
T5 89.2 +£2.65 38.7+2.83 76.5+4.25 344+155 68.0+1.73
T6 88.4+3.60 42.2+5.85 82.4+4.37 36.9+3.49 72.6+4.65
Ca NS NS NS NS NS
Isoflavone NS NS NS NS NS
CPP NS NS NS NS NS
Ca x isoflavone NS NS NS NS NS
Ca x CPP NS NS NS NS NS
Y CPP, casein phosphopeptide.
2 T1, Ca 3.3%; T2, Ca 3.3%-isoflavone 0.2%; T3, Ca 3.3%-CPP 0.5%; T4, Ca 3.6%; T5, Ca 3.6%-isoflavone

0.2%; T6, Ca 3.6%-CPP 0.5%.

Mean = SE.
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Table 4. Effects of dietary isoflavone and casein phosphopeptide on tibial strength and

chemical compositions in aged egg-type breeder layers

1) 2)

Treatments? Crug)z)ash %}2) (E/o) Bone(ls\};ength
T1 3043+1.25 11.93+0.84 530+£0.37 0.22£0.02
T2 31.86+1.24 12.18 £0.91 559+0.34 0.22 £0.02
T3 29.39 £ 0.62 11.26 £0.27 501+£0.18 0.20+0.01
T4 31.25+1.03 12.26 £0.33 5.45+0.19 0.23+0.02
T5 29.66 £ 1.50 11.96 £ 0.63 5.44+0.30 0.23+0.03
T6 28.89 +0.82 11.12+0.33 501+£0.12 0.20+0.01

Ca NS NS NS NS

isoflavone NS NS NS NS

CPP NS NS NS NS

Caxisoflavone NS NS NS NS

CaxCPP NS NS NS NS

Y CPP, casein phosphopeptide.

2 T1, Ca 3.3%:; T2, Ca 3.3%-isoflavone 0.29%: T3, Ca 3.3%-CPP 0.5%; T4, Ca 3.6%; T5, Ca 3.6%-isoflavone

0.2%; T6, Ca 3.6%-CPP 0.5%.
Mean £ SE.
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Table 5. Effects of dietary isoflavone and casein phosphopeptide on various profiles of

serum in aged egg-type breeder layers® ?

Treatments” (n%}dl) (mE]/dI) (CEJ(/)IB (%T) (ﬁbgl) E(f)tg;?n%?)n C?AS'/??%' "
T1 1246+£0.72 520+0.65 18043+24.28 371+0.61 47017+ 7482 18211+26.86 4.89+0.39
T2 1430£069 416+051 15643+24.77/ 317+0.75 55843+138.36 191.43+20.69 6.04+1.00
T3 1563+052 501+058 187.71+2053 314+051 370.71+ 87.01 19471+ 7.85 6.65+081
T4 1476+£1.04 491+0.67 19886+10.62 250+043 517.71+104.16 177.14+16.98 9.16+185
TS5 1595+124 466+059 207.71+3L75 1017+430 62017+ 8807 148.00+24.21 5.00+0.40
T6 1501£074 474+046 249.29+87.99 11.85+248 70233+131.99 188.29+1831 4.69+£0.25

Ca NS NS NS P<0.01 NS NS NS

Isoflavone NS NS NS NS NS NS NS

CPP NS NS NS NS NS NS NS

Caxisoflavone NS NS NS NS NS NS NS

Cax CPP NS NS NS P<0.05 NS NS P<0.05

2 CPP, casein phosphopeptide; GOT, glutamic-oxaloacetic transaminase; GPT, glutamic-pyruvic transaminase;

ALT, alkaline phosphatase.

2 T1, Ca 3.3%; T2, Ca 3.3%-isoflavone 0.2%; T3, Ca 3.3%-CPP 0.5%; T4, Ca 3.6%; T5, Ca 3.6%-isoflavone

0.2%; T6, Ca 3.6%-CPP 0.5%.
Mean = SE.
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st A37F AEEH AT
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Wz W) uronic acid

Al Ul Ca v 2 olAE
7} |57y et
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Table 6° YERNSATE
TS Ca 3.6% wolgellA Ca 3.3% wof7ol
Hl3l] froletAl S7kske A3yt #EEIT
(P<0.001). CPP H7HT3 2 T6)2] H+ uronic

Table 6. Effects of dietary isoflavone and casein phosphopeptide on the contents of uronic
acid, glycosaminoglycan and galactose of egg shell membrane in aged egg-type

breeder layers® ?

Treatments? Urczlrllgcl gz;tud Glycosazgl/ gc))glycan gal(a(t;ot)ose
T1 4,156.67 + 398.84 2,430.00 + 160.73 0.37 £0.03
T2 5,290.00 + 610.11 2,830.00 + 186.10 0.39+0.04
T3 6,246.67 + 576.46 3,052.33 £ 294.38 0.43+0.03
T4 6,983.33 + 161.80 3,966.00 + 144.07 0.53+0.05
T5 6,913.33 £ 873.41 3,784.67 +118.22 0.44 £0.05
T6 7,473.33 £ 504.06 4,236.67 + 352.72 0.57£0.01

Ca P<0.001 P<0.001 P<0.001

Isoflavone P<0.001 P<0.001 P<0.001

CPP P<0.001 P<0.001 P<0.001

Ca x isoflavone P<0.001 P<0.001 P<0.001

Ca x CPP P<0.001 P<0.001 P<0.001

Y CPP, casein phosphopeptide.

2 T1, Ca 3.3%; T2, Ca 3.3%-isoflavone 0.2%; T3, Ca 3.3%-CPP 0.5%; T4, Ca 3.6%; T5, Ca 3.6%-isoflavone

0.2%; T6, Ca 3.6%-CPP 0.5%.
Mean + SE.
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