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ABSTRACT This study was conducted to investigate the effects of dietary y-aminobutyric acid (GABA) and a probiotic
mixture on egg production and quality, blood parameters, and stress levels (corticosterone) in Hy-Line parent stock during
summer in Korea. A total of 105 Hy-Line parent stock aged 24 weeks were randomly divided into three groups, each
containing thirty-five birds: control, y-aminobutyric acid (GABA), and probiotics (1 x 10%g Bacillus licheniformis, 1 x 107/g
Lactobacillus plantarum, and 1 x 107/g Corynebacterium butyricum). The hens were fed a diet containing 50 ppm GABA
or 0.1% probiotics for 6 weeks. Compared with the control group, the hen-day egg production, egg mass, and feed conversion
ratio over the total period were significantly higher in the probiotic group (P<0.05). In contrast no significant differences were
detected among groups with respect to egg weight, albumen height, Haugh units, yolk color, shell thickness or shell strength.
Similarly, no significant difference were observed among groups with regards to biochemical profile (total cholesterol,
triglyceride, glucose, total protein, aspartate aminotransferase, alanine aminotransferase, albumin, and inorganic phosphorus).
However, compared with the control group, we did detect significant reductions in corticosterone levels in the GABA and
probiotics groups (P<0.05). On the basis of our findings in this study, it would appear that dietary GABA and probiotics
can alleviate heat stress in Hy-Line parent stock, with probiotics in particular being found to promote significant improvements

in the hen-day egg production, egg mass, and feed conversion of laying hens during the summer season in Korea.
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Fig. 1. Temperature and humidity in the period of experiment.
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Table 1. Effect of GABA and the probiotic on laying performance in Hy-Line parent stock

Treatments
Parameters SEM P-value
Control GABA Probiotics

Hen-day egg production (%)

1 week 95.3 95.3 95.1 1.654 0.984
2 week 95.3 97.1 96.7 1.756 0.383
3 week 94.7 97.5 97.5 1.156 0.158
4 week 93.9 93.9 95.5 1.256 0.189
5 week 93.5° 95.9® 96.3° 1.402 0.045
6 week 93.4° 95.9® 95.7° 1.339 0.038
Total 94.4° 95.9® 96.1° 1.055 0.039
Egg weight (g)

1 week 55.23 56.77 55.48 0.715 0.284
2 week 55.11 55.17 56.01 0.783 1.011
3 week 55.09 55.58 55.59 0.733 0.384
4 week 55.69 56.34 56.93 1.042 0.705
5 week 51.69 52.87 53.67 0.883 0.303
6 week 56.74 56.91 56.86 0.739 0.987
Total 54.92 55.761 55.76 0.640 0.625
Egg mass

1 week 54.09 54.24 52.55 0.881 0.345
2 week 51.79 53.37 54.38 1.436 0.453
3 week 52.14 54.23 54.19 0.930 0.220
4 week 52.14 53.84 53.27 0.776 0.310
5 week 4831 50.95 51.46 1.150 0.144
6 week 53.00 54.52 54.46 0.755 0.299
Total 51.65° 53.61° 53.65 0.639 0.029
Feed conversion ratio

1 week 2.40 2.32 2.35 0.042 0.462
2 week 2.44 2.37 231 0.397 0.068
3 week 2.11 2.03 2.03 0.037 0.212
4 week 241 2.34 2.36 0.035 0.349
5 week 2.81 2.67 274 0.056 0.255
6 week 1.64 1.60 1.59 0.023 0.264
Total 227° 2.19® 2.18° 0.028 0.032

*® Means in same rows with different superscripts are significantly different (P<0.05).
SEM, standard error of means.
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Table 2. Effect of GABA and the probiotic on egg quality in Hy-Line parent stock

Treatments
Parameters SEM P-values
Control GABA Probiotics

Egg weight (g) 5842 54.71 57.05 1.084 0.067
Ablumen height (mm) 7.51 7.44 7.51 0.371 0.988
Haugh units 87.00 87.60 87.18 2.163 0.980
Yolk color 7.52 6.90 7.16 0.232 0.183
Shell thickness (um) 4.05 4.42 4.72 0.284 0.265
Shell strength (g/cm?) 404.00 419.00 415.00 7.348 0.342

SEM, standard error of means.
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Table 3. Effects of GABA and probiotics on serum biochemical parameters in Hy-Line parent stock
Treatments
Parameters SEM P-values
Control GABA Probiotics
Total cholesterol (mg/dL) 171.85 88.85 90.75 37.004 0.235
Triglyceride (mg/dL) 906.42 1,089.66 806.66 170.612 0.512
Glucose (mg/dL) 212.16 228.94 243.80 11.960 0.215
Total protein (g/dL) 532 5.13 477 0.237 0.287
AST (U/L) 242.58 210.74 240.50 11.070 0.116
ALT (UL) 1.74 1.08 1.71 0.242 0.138
Ca (mg/dL) 2191 22.46 20.09 1.269 0.412
Albumin (g/dL) 1.89 1.89 1.75 0.070 0.289
IP (mg/dL) 4.89 4.51 4.11 0.283 0.191
SEM, standard error of means.
AST, aspartate aminotransferase; ALT, alanine aminotransferase; IP, inorganic phosphorus.
Table 4. Effects of GABA and probiotics on the level of serum corticosterone in Hy-Line parent stock
Treatments
Parameters SEM P-values
Control GABA Probiotics
Corticosterone (ng/mL) 13.86" 527° 577 0.566 <.0001
*® Means in same rows with different superscripts are significantly different (P<0.05).
SEM, standard error of means.
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