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Effect of Protein Level and Dietary Germanium Biotite on Egg Production,
Egg Quality and Fecal Volatile Fatty Acid in Laying Hens
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ABSTRACT : This study conducted to investigate the effect of dietary germanium biotite by protein level in laying hen diets.
One hundred forty four, 51 weeks old ISA brown commercial layer, were used in experiment. Dietary treatments were 1)
low protein diet(LPD), 2) high protein diet(HPD), 3) LPD-GB(LPD + 1.0% germanium biotite) and 4) HPD-GB(HPD + 1.0%
germanium biotite). Hen-day egg production tended to be increased as the concentration of protein in diets increased with
significant difference(P<0.01). Egg weight tended to decrease by increasing of supplementation germanium biotite in the
diets(P<0.01). Egg shell breaking strength was not influenced by germanium biotite supplementation(P>0.05). Large band of
egg decrease as increasing of supplementation germanium biotite in the diets(P<0.02). Sharp and middle band of egg were
not influenced by garmanium biotite supplementation. Egg yolk index tended to decrease as increasing of supplementation
germanium biotite in the diets(P<0.01). Fecal propionic acid(P<0.01) and butyric acid(P<0.03) were decrease as the
concentration of germanium biotite in the diet was increased. Also, butyric acid increased as the concentration of protein
in diets increased with significant difference(P<0.02). Supplementation germanium biotite in the diet reduced the fecal acetic
acid(P<0.01). Fecal NHs-N of hens fed HPD-GB dict was decreased(P<0.05) compared to that LPD-GB diet. In conclusion,
germanium biotite supplementation to layer diets can reduce fecal volatile fatty acid compabebts.
(Key words : germanium biotite, egg quality, fecal volatile fatty acid, laying hens)
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Table 1. Diet composition(as-fed basis)

Ingredients LPD HPD
Comn 50.20 ‘ 46.14 o

Wheat grain 10.00 11.00
Soybean meal(CP 46%) 18.70 19.80
Corn gluten meal 2.00 4.00
Wheat bran 5.00 5.00
Animal fat 4.40 4.55
Limestone 7.50 7.50
Tricalcium phosphate(P 18%) 1.40 1.4
Salt 0.30 0.30
DL-methionine(50%) 0.15 0.11
Lysin, % 0.05

Vitamin premix’ 0.10 0.10
Mineral premix’ 0.10 0.10

Chemical composition’

Metabolic energy, kcal’kg 2,901 2,900
Crude protein, % 16.00 17.50
Lysine, % 0.80 0.80
Methionine, % 043 043
Calcium, % 323 3.23
Available P, % 0.35 0.35

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 Ks, 50
mg biotin, 500 mg folic acid, 35,000 mg niacin, 10,000 mg
Ca-Pantothenate, 1,000 mg vitamin B,, 5,000 mg vitamin B,,
1,000 mg vitamin B; and 15 mg vitamin B;,.

? 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.

3 Calculated values.
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Table 3. Chemials composition of germanium biotite

Table 2. Operating condition for gas chromatography

Item Operating condition
Instrument Hewlett Packard 6890 Plus
Detector FID
Columm HP-INNOWax

0.25im X30m X 0.25mm ID
Injection port 260°C
Detection port 270C
Carrier gas N;
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Table 4. Effects of dietary gemanium-biotite on hen-day egg production, egg weight and egg shell breaking strength in laying hens

LPD' HPD' Contrast’
Ttem SE
-GB +GB -GB +GB 1 2 3
Hen-day egg production, % 84.38 84.79 88.75 88.33 1.34 0.01 1.00 0.76
Egg weight, g 64.20 63.34 66.61 62.93 0.66 0.13 0.01 0.03
Egg shell breaking strength, kg/em’ 3.51 3.44 3.69 3.50 0.14 0.39 0.34 0.66

! LPD, low protein diet; HPD, high protein diet.

* Contrast were: 1)LPD vs HPD; 2)-GB vs +GB; 3) Interaction(LPD vs HPDX -GB vs +GB).

Table 5. Effects of dietary germanium biotite on egg shell thickness, yolk color and egg yolk index in laying hens

LPD' HPD' Contrast’
Item — SE —
-GB +GB -GB +GB 1 2 3

Egg shell thicknéss(mm) 7

Large band 0.44 0.42 0.44 0.43 0.01 0.44 0.02 0.44

Sharp end 0.44 0.42 0.44 0.43 0.01 0.47 0.11 0.37

Middle 0.44 043 0.44 0.44 0.01 0.48 0.08 0.48
Yolk color unit 6.25 6.43 6.42 6.41 0.01 0.70 0.71 0.70
Egg yolk index 0.46 0.43 0.42 0.41 0.01 0.01 0.01

0.16

! LPD, low protein diet; HPD, high protein diet.

? Contrast were: DLPD vs HPD; 2)-GB vs +GB; 3) Interaction(LPD vs HPD x ~GB vs +GB).
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Table 6. Effects of dietary germanium biotite addition on the NH3-N and volatile acids concentration of feces in laying hens

LPD' HPD' Contrast®
[tem(ppm) SE
-GB +GB -GB +GB 1 2 3
Propionic acid 15.25 11.85 16.78 13.72 0.88 0.10 0.01 0.01
Butyric acid 1423 10.83 1637 1451 0.92 0.02 0.03 0.43
Acetic acid 191.37 174.77 188.56 149.0 7.82 0.12 0.01 0.19
NH;-N 211.71 210.23 238.22 208.33 5.76 0.08 0.33 0.05

" LPD, low protein diet; HPD, high protein diet.

? Confrast were: DLPD vs HPD; 2)-GB vs +GB; 3) Interaction(LPD vs HPDX -GB vs +GB).
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