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The Effects of Dietary Protein Level on Laying Performance and
Egg Quality in Japanese Quail

Sung-Taek Oh, Je-Hun Kim, Seung-Jae Park, Jeong-Geun Yun, Lan Zheng, Byoung-Ki An and Chang-Won Kang*
College of Animal Bioscience and Technology, Konkuk University, Seoul 143-701, Korea

ABSTRACT This experiment was conducted to investigate the effects of various levels of dietary protein on laying
performance and egg quality in laying quail. A total of six hundred forty 7-week-old laying type Japanese quail were divided
into four groups with eight replicates per group (20 birds per replicate) and fed four diets differing in dietary protein levels
(18, 20, 22 and 24%) with isocaloric corn-soybean meal-based diets for 8§ weeks. The results showed no significant differences
in feed intake and egg weight among the groups. With an increase in dietary protein levels, the egg production and daily
egg mass were linearly increased (P<0.05). However, there were no significant differences in eggshell thickness and Haugh
unit. The dietary protein did not affect the blood levels of GOT, GPT, BUN, albumin, and creatinine. The ammonia
concentration of intestinal digesta was not affected by the dietary treatments. The contents of hepatic triacylglycerol in the
groups fed diets containing 20% protein or more were significantly reduced as compared with that of 18% CP group (P<0.05).
Overall, this study showed that relatively high levels of dietary CP are needed to sustain the higher egg production and daily
egg mass and to avoid the hepatic triacylglycerol accumulation in Japanese quail.
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Table 1. Formula and chemical compositions of the experi-
mental diets

Treatments
Ingredients
CP 18% CP 20% CP 22% CP 24%
Yellow com 59.52 53.03 46.56 40.12
Soybean meal 23.06 28.54 34.01 39.43
Corn gluten meal 5.00 5.00 5.00 5.00
Soybean oil 1.31 243 3.54 4.64
Limestone 8.08 8.08 8.09 8.09

Dicalcium phosphate 2.17 2.09 2.01 1.93
Salt 0.25 0.25 0.25 0.25
L-Lysine-HCl (77%) 0.16 0.11 0.05 0.02
DL-methionine (99%) 0.05 0.07 0.09 0.12
Choline chloride (50%)  0.10 0.10 0.10 0.10

Vit. mixture' 0.15 0.15 0.15 0.15
Min. mixture? 0.15 0.15 0.15 0.15
Total 100 100 100 100

Calculated values

Crude protein (%) 18 20 22 24

Crude fat (%) 3.52 4.51 5.49 6.47
Crude fiber (%) 2.68 2.79 2.90 3.01
Crude ash (%) 12.27 12.46 12.65 12.83
Ca (%) 3.70 3.70 3.70 3.70
Available P (%) 047 047 047 047
Lysine (%) 0.95 1.05 1.15 1.26
Met + Cys (%) 0.67 0.74 0.81 0.89
MEn (kcal/kg) 2,800 2,800 2,800 2,800

'Vitamin mixture provided following nutrients per kg of mixture
: vitamin A, 15,000,000 IU; vitamin Ds, 3,000,000 IU; vitamin E,
50,000 1U; vitamin Ks, 5,000 mg; vitamin B;, 3,000 mg; vitamin
B,, 12,000 mg; vitamin Bg, 4,000 mg; vitamin B,,, 30 mg; biotin,
250 mg; niacin, 40,000 mg; folic acid, 2,000 mg; pantothenic
acid, 15,000 mg.

*Mineral mixture provided following nutrients per kg of mixture :
Fe, 70,000 mg; Cu, 7,500 mg; Zn, 60,000 mg; Mn, 80,000 mg;
Co, 130 mg; I, 1,000 mg; Se, 200 mg.
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Table 2. Effects of feeding various crude protein levels on laying performance in Japanese quail

Treatments
Parameter
CP 18% CP 20% CP 22% CP 24%

Laying performance

Feed intake (g/hen/day) 23.45+0.10 23.24+0.24 23.36 £0.09 23.27+0.07

Egg production (%) 81.56+1.11° 83.70 +1.28% 84.87 +1.45% 87.02 +1.38°

Egg weight (g/egg) 10.53 £0.04 10.65 +0.08 10.68 +0.06 10.74 +0.07

Daily egg mass 8.61£0.12° 8.90 +0.15® 9.08+0.17* 9.34+0.15"
Egg quality

Egg shell thickness (mm/100) 17.27+0.21 17.99 +0.20 17.77+0.24 17.99 £0.22

Haugh unit 86.68 +0.60 86.86 +0.48 86.54 £ 0.64 88.56 +0.62

" Mean+ SE Values with different superscripts within a row differ significantly (P<0.05).
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Table 3. Effects of feeding various crude protein levels on various blood profiles in Japanese quail'

Treatments
Parameter
CP 18% CP 20% CP 22% CP 24%
Albumin (g/dL) 1.68 £0.11 1.88+0.07 1.61+£0.11 1.78 £0.06
GOT (IU/L) 260.50 £49.79 235.50+£25.23 212.00+11.29 259.38 £51.84
GPT (IU/L) 225+0.16 2.63+0.42 3.88 +£1.47 450+ 1.80
BUN (mg/dL) 1.21+0.07 0.98+0.11 1.28£0.28 1.33+£0.12
Creatinine (mg/dL) 0.35+0.02 0.30+£0.02 0.34 £0.03 0.29+£0.01

DAbbreviation : GOT, glutamic-oxaloacetic transaminase; GPT, glutamic-pyruvic transaminase; BUN, blood urea nitrogen.

Values are mean =+ SE.
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Table 4. Effects of feeding various crude protein levels on intestinal ammonia concentrations in Japanese quail

Treatments

Parameter
CP 18%

CP 20% CP 22% CP 24%

Ammonia concentration (/g/mL) 1.69+0.07

1.77 £0.05 1.78 £0.07 1.76 £ 0.06

Values are mean + SE.
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Table 5. Effects of feeding various crude protein levels on lipid fractions of liver and serum in Japanese quail

Treatments
Parameter
CP 18% CP 20% CP 22% CP 24%

Liver mg/g

Cholesterol 9.33+2.21 6.62+0.24 6.47+0.19 8.26 £1.01

Triacylglycerol 29.79 + 6.46" 14.04 +2.10° 12.08 +2.31° 9.21+0.82°

Phospholipid 19.92+1.23 20.87+1.24 22.54+3.82 32.55+8.61
Serum mg/dL.

Cholesterol 10.13+£0.95 9.87+0.36 10.33+0.48 10.54 £0.54

Triacylglycerol 373.53 £34.51 305.43 +£32.49 353.39+£35.69 325.36 +37.62

Phospholipid 121.79 £12.26 112.50+9.84 138.72+16.25 113.37+9.64

**Mean = SE Values with different superscripts within a row differ significantly (P<0.05).
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