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Influence of Dietary Supplemental Germanium Colloid on
Egg Quality and Immune Response in Layers

J. W. Hong, I. H. Kim', O. S. Kwon, S. H. Lee, B. J. Min and W. B. Lee
Department of Animal Resource and Science, Dankook University

ABSTRACT This study was conducted to investigate the effects of feeding germanium colloid(GC) on
the egg quality and immune response in laying hens. One hundred forty four layers, 32—wk—old ISA Brown,
were used in a 40—d experimental assay with a 7—d adjustment period. Dietary treatments included 1)
control (basal diet; CON), 2) 0.5ppm GC (basal diet + 0.5ppm germanium), 3) 1.0ppm GC (basal diet + 1.0
ppm germanium). For overall period, hen—day egg production tended to be increased as the concentration of
GC in the diets was increased with significant difference (linear effect, P<0.0l).bLaying hens fed 0.5ppm
GC diet were significantly (P<0.01) lower in egg shell breaking strength than laying hens fed CON or 1.0
ppm GC diets. Egg shell thickness and yolk color were not influenced by GC supplementation. Laying hens
fed 1.0ppm GC diet were higher in egg yolk index than laying hens fed CON and 0.5ppm GC diets with
significant difference (quadratic effect, P<0.02). As adding level of germanium colloid increased in the diets,
the total serum cholesterol and triglyceride tended to be decreased. However, the effect of GC supple—
mentation did not show significant in the levels of total serum cholesterol and triglyceride. Also, HDL— and
LDL+VLDL—cholesterol in serum were not statistically different among the treatments. Red blood cell and
white blood cell count in blood tended to be increased as the concentration of GC in the diets was
increased with significant difference (P<0.01). Hematocrit concentration in blood was successfully increased
by supplementation of GC (P<0.01). In conclusion, although egg quality was not influenced by GC supple—
mentation, supplementing GC improved immune status in laying hens.
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Table 1. Basal diet composition(as—fed basis)

Ingredients %
Corn 50.40
Wheat grain 10.00
Soybean meal (CP 46%) 18.70
Corn gluten meal 2.00
Wheat bran 5.00
Animal fat 4.40
Limestone 7.50
Tricalcium phosphate (P 18%) 1.40
Salt 0.30
DL—methionine (50%) 0.10
Vitamin premix’ 0.10
Mineral premix” 0.10
Chemical composition®

ME, kcal/kg 2,904
Crude protein, % 15.45
Crude fiber, % 1.80
Lysine, % 0.70
Methionine, % 0.32
Calcium, % 3.25
Phosphorus, % 0.61

! Provided per kg of premix: 12,500,000 IU vitamin A,
2,500,000 IU vitamin Ds, 10,000mg vitamin E, 2,000 mg
vitamin Kz, 50 mg biotin, 500 mg folic acid, 35,000 mg
niacin, 10,000 mg Ca—Pantothenate, 1,000 mg vitamin
Bs, 5,000 mg vitamin By, 1,000 mg vitamin B; and 15 mg
vitamin Bia. '

2 Provided per kg of premix: 25,000 mg Cu, 40,000mg Fe,
60,000 mg Zn, 80,000 mg Mn, 1,500 mg I, 300 mg Co and
150 mg Se.

% Calculated values.
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Wb e s W2 e A (1-63-11, Tokiwadai, Itaba—
shi—ku, Tokyo 174-0071, Japan Ozaki MFG. Co.,
Ltd.) & ol&slxnon, W25 = Dial pipe gauge (1—
63—11, Tokiwadai, Itabashi—ku, Tokyo 174—0071,
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Table 2. Effects of dietary supplemental germanium colloid on the egg shell breaking strength and thickness in

laying hens
Contrast’
Item Con GCO.5' GC1.0' SE®
1 2
Egg shell breaking 4.21 3.75 4.16 0.13 NS 0.01
strength, kg./cm2
egg shell thickness, mm
Large band 0.41 0.40 043 0.01 NS NS
Sharp end 0.41 0.42 0.43 0.01 NS NS
Middle 0.41 0.42 0.43 0.01 NS NS
Yolk color unit 7.3 7.3 7.2 0.10 NS NS
Egg yolk index 0.33 0.30 0.53 0.11 NS 0.02

! Abbreviated GCO0.5, added 0.5ppm of germanium colloid; GC1.0, added 1.0ppm of germanium colloid.

% Pooled standard error.

3 Contrasts were: 1) linear; 2) quadratic.

Table 3. Effects of dietary supplemental germanium colloid on serum cholesterol of laying hens'

Contrast?
Item Con GC0.5° GC1.0° SE®

1 2

Plasma lipids (mg/ml)
Total cholesterol 96 74 72 11 NS NS
Triglyceride 960 663 751 106 NS NS
HDL —cholesterol 10 7 8 1 NS NS
LDL+VLDL~cholesterol 86 67 71 10 NS NS
Atherogenic index” 8.7 9.8 8.5 9.8 NS NS

! Blood samples were taken from ten laying hens per treatment.

2 Abbreviated GCO0.5, added 0.5ppm of germanium colloid; GC1.0, added 1.0ppm of germanium colloid.

% Pooled standard error.
* Contrasts were: 1) linear; 2) quadratic.

> (Total cholesterol—HDL cholesterol)/HDL cholesterol.
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Table 4. Effects of dietary supplemental germanium colloid on the immune response of laying hens'

Contrast?
Ttem Con GCO.52 GC1.0% SE?

1 2
RBC, X 10%mm’ 2.06 2.27 2.48 0.07 0.01 NS
WBC, X 10°/mm® 313.1 388.3 475.9 23.9 0.01 NS
Monocytes, % 5 3 5 2 NS NS
Eosinophil, % 19 11 9 4 NS NS
Lymphocyte, % 74 85 85 4 NS NS
Hematocrit, % 21 24 27 0.9 0.01 NS
Hemoglobin, g/dl 8.3 10.3 11.1 1.2 NS NS
Platelet, X 10%/mm?® 2.3 3.1 5.2 1.0 0.05 NS

! Blood samples were taken from ten laying hens per treatment.
% Abbreviated GC1.6, added 1.6% of germanium colloid; GC3.2, added 3.2% of germanium colloid.

% Pooled standard error.

* Contrasts were: 1) linear; 2) quadratic.
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