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Effects of Dietary Germanium on the Performance, Egg Quality and Blood
Composition for the Finishing Stage of Laying Hens
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ABSTRACT This study was conducted to assess the effect of dietary addition of Germanium (Ge) on performance, egg
quality, serum biochemical properties and yolk fatty acid composition in laying hens. At 74 weeks of age, a total of 360
Hy-line brown commercial layers were divided into four treatments with five replicates per treatment. Four dietary levels of
Ge (0, 1, 2 and 4%) were added to the basal diets (ME: 2,750 kcal/kg, CP: 16%) and fed corresponding diet for a period
of 12 weeks. The effects of these treatments on production performance and egg quality were measured three times at four
week intervals, and at the end of the experiment, blood and egg yolk fatty acid were analyzed. The results showed that
production performance parameters including egg production rate, feed intake, egg weight, egg mass and feed conversion ratio
were non-significant, but dietary addition of 2% Ge tended to increase egg production rate. Eggshell strength was found to
be significantly higher in Ge supplemented groups than in the control group (P<0.05), and eggshell thickness was also trended
to be improved in Ge treated groups. In serum, triglyceride content was significantly greater (P<0.05), and the highest total
cholesterol was found in hens of the control group as compared with that of the Ge supplemented groups. The yolk fatty
acid composition including polyunsaturated fatty acid, unsaturated fatty acid and saturated fatty acid were not affected among
the treatments but addition of 2 or 4% Ge in basal diet had significantly (P<0.05) increased monounsaturated fatty acid.
Therefore, supplementation of Ge in laying hens diet has positive effects on egg quality and triglyceride in serum.
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Table 1. Basal diet composition

Ingredient %

Corn 67.23
Soybean meal 17.38
Corn gluten meal 424
Limestone 9.42
Calcium phosphate 0.94
Salt 0.38
L-Lysine 0.05
DL-Methionine 0.03
Vitamin premix' 0.18
Mineral premix’ 0.15

Total 100

Chemical composition (calculation value)

ME (kcal/kg) 2,750
CP (%) 16

Lysine (%) 0.740
Methionine (%) 0.320
Calcium (%) 3.800
Sodium (%) 0.165
Auvailable phosphate (%) 0.320

Contains per kg: vit. A, 5,500 IU; vit. D; 1, 100 ICU; vit. E,
11 mg; vit. Bz, 0.0066 mg; vit. Ks, 1.1 mg; riboflavin, 4.4 mg;
pantothenicacid, 11 mg (calciumpantothenate: 1.96 mg); choline,
190.96 mg; folicacid, 0.55 mg; pyridoxine, 2.2 mg; biotin, 0.11
mg; thiamine, 2.2 mg; ethoxyquin, 125 mg.

2 Containsperkg: Cu, 10 mg; Fe, 60 mg; I, 0.46 mg; Mn, 120 mg;
Zn, 100 mg.
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Table 2. Effect of dietary germanium on the performance of
laying hens

Egg Feed Egg Daily

Gerlz?)zl;ium production intake weight egg mass conlj/eei(siion
(7o) (® (@ (@
0 77.02 103.99 61.32 47.22 2.202
1 76.69 102.84 61.81 47.40 2.171
2 79.03 10421 61.38 48.52 2.149
4 78.67 103.09 61.35 48.26 2.136
SEM 0.42 0.60 0.23 0.30 0.014
P-value 0.10 0.85 0.89 0.38 0.360

: Effects of Dietary Germanium on the Finishing Stage of Laying Hens 121

Table 3. Effect of dietary germanium on the egg quality in
laying hens

Gerr(r(l;nium Allzilgnlllfn Haugh s::;;h thisclljlliss
T em "™ kgem)  mm)
0 7.76 86.92 2.65° 0.355
1 7.81 87.12 347 0.363
2 7.99 88.06 325 0.374
4 7.83 87.26 3.42° 0.363
SEM 0.11 0.66 0.08 0.003
P-value 0.89 0.94 0.01 0.090

* Value with the different letters in the row are significantly
different at 5% level.
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Table 4. Effect of dietary germanium on composition of yolk fatty acids (%) in laying hens

Ay

710l Alzekgel H7F 5eizt A A AREE 3 A8l mAE 9%

Ge“(r(’,jj)ﬂum Cl14:0 Cl16:0 367)1 C18:0 %89)1 ((:;86)2 383)3 %09)1 fjog C(j23)6 MUFA' PUFA? UFA®  SFA‘
0 023 2842 382  990° 4337° 1315 023 040 022 026 4759° 1387 6146 3854
1 020 2870 3.80 1022° 4232° 1357 024 040 027 028 4653 1436 60.89  39.11
2 020 2818 411 898 4474° 1270 024 042 021 024 4926° 1338 6264 37.36
4 021 2787 366 10.16° 4453 1249 022 038 022 026 4857 1319 6176 3824
SEM 003 025 010 020 054 025 001 001 001 00l 056 026 040 040
P-value 027 029 041 004 003 016 077 068 006 055 004 016 010 0.0

*» Value with the different letters in the row are significantly different at 5% level.
! Monounsaturated fatty acid, * Polyunsaturated fatty acid, * Unsaturated fatty acid, * Saturated fatty acid.
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Table 5. Effect of dietary germanium supplementation on the blood biochemical parameter in laying hens

Germanium ALB! AST? CHOL? HDL* Glucose Protein Triglyceride
(%) (¢/dL) (IUL) (mg/dL) (mg/dL) (mg/dL) (¢/dL) (mg/dL)
0 2.29 158.42 238.43 16.28 264.47 6.78 3,364.72°
1 2.28 165.70 180.12 15.93 260.69 6.98 2,285.90°
2 241 163.72 180.75 17.61 259.09 7.08 2,328.33°
4 2.38 162.65 178.67 16.52 272.63 7.09 2,218.52°
SEM 0.02 3.04 10.22 0.85 4.98 0.09 0.09
P-value 0.13 0.88 0.09 0.92 0.80 0.63 0.01

** Value with the different letters in the row are significantly different at 5% level.
! Albumin, * Aspartate amino transferase, > Cholesterol, * High density lipoprotein cholesterol.
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