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Abstract

The objective of this research was to investigate the effect of lime peel powder on egg production
and quality of two different ages of laying hens. The First experiment studied the effect of lime peel
powder on egg production and quality of 22-week-old laying hens (ISA-brown). The present research
was assigned in an experimental model with a completely randomized design (CRD). Two hundred
hens were divided into 4 groups with 5 replicates of 10 birds each. The control group (T1) were fed
with 17% protein commercial feed (no lime peel powder) while other group (T2-T4) were supplemented
with lime peel powder (LPP) at level of 10, 12.5, and 15 g/kg feed. The experiment tested for 16 weeks.
The Second experiment studied the effect of lime peel powder on calcium carbonate in eggshell of
73-week-old laying hens (Hy-line brown). One hundred and sixty hens were divided into 4 groups with
4 replicates of 10 birds each. The birds were assigned to be fed with the same as the First experiment.
The results showed that the feed intake was lowest in laying hens which were fed with lime peel
powder at 10 g/kg in feed supplementation diet (P<0.05). The percentage of lipid in albumin was
highest in laying hens which were fed with lime peel powder at 15 g/ke in feed supplementation diet
while percentage of protein in albumin was high in laying hens which were fed with lime peel powder
at 0 and 10 g/kg feed supplementation diet. In addition, the lowest of cholesterol level was found in
laying hens in control group (P<0.05). The levels of calcium in eggshells of laying hens which were fed
with control diet showed the highest value (P<0.05). Shell thickness (mm) was lowest in control group
(P<0.05). Therefore, this present research indicated that the supplementation of lime peel powder for
laying hens at all levels was negative on egg production and quality except feed intake. The
recommended level for using lime peel powder as supplement was at 10 g/kg in feed, because this
is the lowest level of supplement expressed the effect in increasing the level of protein in albumin.
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Table 1 Chemical composition of the experimental diet

Level of lime peel powder in diet (g/kg)

(%) P-value
0 10 12.5 15

Moisture 8.81 + 0.05 9.20 + 0.34 8.97 + 0.02 8.99 + 0.08 0.497
Dry matter 91.18 + 0.48 90.80 + 0.34 91.03 + 0.02 91.03 + 0.02 0.500
Crude protein 19.22 +1.21 19.80+0.92 18.55 + 0.56 18.25 + 0.53 0.595
Ether extract 3.13 + 0.23° 2.73 + 0.02° 3.21 + 0.34° 4.20 + 0.08 0.005
Fiber 3.07 +0.20 3.45 +0.13 3.36 + 0.95 3.38 + 0.00 0.093
Ash 15.28 + 0.18° 15.24 + 0.07° 15.52 + 0.10° 14.64 + 0.04° 0.002
calcium 2.42 +0.30 2.12 + 0.05 229 +0.14 245 + 0.17 0.625
Remark: " Different superscripts in the same row indicate statistically significant difference (P<0.05)
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Table 2 Production performance of laying hens fed diet supplementing various level of lemon

Level of lime peel powder in diet (g/kg)

P-value
0 10 12.5 15

Feed intake (g/b/d) 103.05 + 0.61°  99.81 + 0.74° 100.93 + 0.91° 101.20 + 0.96° <0.001
Feed conversion ratio 217 +£0.13 2.10 £ 0.14 2.08 £0.14 2.07 £ 0.06 0.582
Egg volume 241.80 + 15.46 242.10 + 8.19 243.80 + 13.44 24555 + 3.58 0.947
Hen-day egg production (%) 88.88 = 1.21 86.46 + 2.92 87.34 + 4.21 87.75 + 1.14 0.569
Hen-house egg production (%)  86.37 + 5.49 86.46 + 2.92 87.07 = 4.80 87.69 +1.28 0.947
Egg mass (g/b/d) 48.92 + 1.00 4844 +1.07 4878 +2.65 4886+ 1.09  0.965
Egg weight (g/egg) 5544 +0.61  56.11+099 5584+ 173 5569 +127  0.849
Feed cost (THB) per
Egg 1.68 £ 0.10 1.62 + 0.05 1.63 + 0.08 1.62 £ 0.03 0.534
Dozen 30.31 + 1.69 29.32 + 1.88 29.16 £ 1.95 2897 £ 0.75 0.590
Remark:  *>° Different superscripts in the same row indicate statistically significant difference (P<0.05)
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Table 3 Nutritional value, cholesterol in egg content and calcium content in eggshell of laying hen fed

with different levels of lemon peel powder supplementation diet

Level of lime peel powder in diet (g/kg)

Value nutrition ~ Source P-value
0 10 12.5 15

Ether extract (%) Albumin  0.13 + 0.58°  0.56 + 0.23* 097 + 0.16® 123 +0.26> 0.014
Yolk 50.76 + 1.26 5397 +0.16 52.81 + 0.31 53.84 +0.74 0.055

Crude protein (%)  Albumin 78.79 + 0.70° 78.35 + 0.32° 73.33 + 0.17° 74.85 + 0.45° <0.001
Yolk 31.39 + 0.27 3238 +0.30 32.36+0.27 32.01+0.69 0.327

Organic matter (%) Albumin 589 + 0.41° 598 +0.31° 6.10 £ 0.10° 574 +0.15° 0.001
Yolk 576 +0.17 536 +0-57 531+074 6.10+0.63 0.739

Total

Cholesterol (mg/ml) ~ Yolk  368.06 + 0.51¢ 457.60 + 0.94° 462.12 + 0.62° 405.96 + 1.79° <0.001

Calcium Shell  34.06 =+ 0.73° 30.02 + 0.61° 27.33 + 0.78° 26.80 + 0.84° <0.001

Shell thickness (mm)  Shell 0.01 £0.01° 0.02+0.00° 0.02+0.00° 0.02=+0.00° 0.008

Remark:  *"° Different superscripts in the same row indicate statistically significant difference (P<0.05)
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Table 4 Egg quality of laying hens fed diet supplementing various level of lemon peel powder during

73-80 weeks old

Lime peel powder supplementation level (g/kg)

Parameter P-value
0 10 12.5 15

Egg weight (g) 67.77 £ 8.78 62.11 £ 2.76 63.52 + 8.90 65.04 + 4.48 0.773
Specific gravity 1.090 + 0.00 1.090 + 0.00 1.090 + 0.00 1.090 + 0.00 1.000
Yolk width (mm) 40.96 + 1.10 41.43 + 1.59 42.42 +0.94 4270 + 0.78 0.468
Yolk color score 1350 £ 0.71 12.00 = 0.00 1250 £ 0.71 13.00 + 0.00 0.138
Albumin height (mm) 5.29 + 0.50 5.39 + 1.06 4.59 + 0.17 4.56 + 0.68 0.534
Shell thickness (mm) 0.45 + 0.01 0.53 +0.13 0.54 +0.11 0.46 + 0.04 0.870
Shell weight (mm) 7.53 +2.18 7.94 + 0.52 7.68 +0.92 8.36 + 0.03 0.905
Yolk weight (g) 19.05 + 2.60 17.16 + 1.21 17.76 + 0.33 18.04 + 0.96 0.680
Albumin weight (¢) 37.61 + 4.31 36.23 + 0.10 39.09 + 0.74 3737 +3.75 0.809
Haugh unit 99.66 + 10.38  93.36 + 5.26 96.05 + 7.45 98.94 + 9.22 0.864
Remarks: H.U. grade AA = HU.>72, grade A = H.U. between 60-71, grade B = H.U.<60
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