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Effects of Dietary Germanium Biotite on Growth Performance
and Blood Characteristics in Broiler Chicks

W. B. Lee, I. H. Kim', J. W. Hong, O. S. Kwon, B. J. Min, K. S. Shon and Y. K. Jung'

Department of Animal Resource & Science, Dankook University,
!Seobong Biobestech. Co., Ltd

4BSTRACT : This study was conducted to investigate the effect of germanium biotite on the growth performance, blood
samposition, fecal NH3-N and volatile fatty acid(VFA) in broiler chicks. Two hundred forty broiler chicks were randomly
Allocated into five treatments with four replicates for five weeks. Dietary treatments included 1) Control, 2) GB1(basal diet
+ 200 mest 0.5%), 3) GB2(basal diet + 325 mesh 0.5%), 4) GB3(basal diet + 200 mesh 1.0%) and 5) GB4(basal diet + 325
mesh 1.0%). For overall period, weight gain, feed intake and feed conversion were not significantly different among treatments
F>-0.05). Digestibilities of nutrients were not affected by adding GB(P>>0.05). No differences occurred in red blood cell(RBC),
white blood cell{ WBC), hematocrit{ HCT), hemoglobin(Hb), lymphocyte, monocyte and platelet of blood among the treatments
F3+0.05). Fecal NH;-N concentration of chicks fed GB1.0 diets(GB3 and GB4) was lower(P<0.03) than chicks fed GBO0.5
Jiets(GB1 and GB2). Propionic acid and butyric acid in feces of chicks fed GB diets were lower(P<0.04) than in chicks
fed control diet. GB diets reduced fecal acetic acid significantly compared to control (P<0.01). Also, acetic acid of feces
n chicks fed GB1.0 diets(GB3 and GB4) was lower(P<0.02) than GB 0.5 diets(GB1 and GB2) treatments. In conclusion,
Jietary germanium biotite was an effective means of decreasing fecal NH;-N and volatile fatty acid(VFA) emission.
(Key words : germanium biotite, growth, blood characteristics, broiler chicks)
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Table 1. Basal diet composition

Ingredients %
Com 46.31
Soybean meal 36.04
Wheat bran 10.00
Soybean oil 4.32
Dicalcium phosphate 1.16
Limestone 1.40
Salt 0.40
DL-methionine(98%) 0.16
Vitamin premix’ 0.10
Trace mineral premix’ 0.10

Chemical composition3

ME, kcal’kg 3,200

Ca, % 0.92
Available P, % 0.32
Crude protein, % 21.00
Lysine, % 1.18
Methionine, % 0.50
Met+cys, % 0.83

Provided the following per kg of diet: vitamin A, 16,250 IU;
vitamin Ds, 3,250 [U; vitamin E, 8 [U; vitamin Ks, 4mg; vita-
min B,, 10mg; vitamin B2, 12 1ig; Ca-pantothenic acid, 40 mg;
niacin, 50 mg; choline chloride, 180 mg and folic acid, 0.6 mg.
2 provided the following per kg of diet : Mn, 120 mg; Zn, 90 mg;
Fe, 40 mg; Cu, S mg; I, 1.5 mg and Se, 0.1 mg.

3 Calculated value.
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Table 2. Effects of dietary germanium biotite on growth performance in broiler chickens
: Particle size ,
tem 200 mesh 300 mesh Contrast
CON  GBOS'  GBLO' GB0.5'  GBLO' SE 1 2 3
7,\76‘:ek 0tol
Weight gain(g) 100.51 105.38 106.00 105.06 103.31 2.39 0.12 0.54 0.82
FFeed intake(g) 117.03 111.95 118.13 121.73 116.73 5.34 0.99 0.45 0.91
Feed/gain 1.16 1.06 1.11 1.16 1.13 0.08 0.21 0.27 0.76
Week 1103
Weight gai(g) 525.16 539.67 524.02 539.77 521.66 9.42 0.57 0.91 0.90
Feed intake{g) 476.00 468.08 486.13 460.00 478.53 20.32 0.9 0.39 0.71
Feed/gain 0.91 0.87 0.93 0.85 0.92 0.04 0.84 0.37 0.59
7~\7cek 3t05
Weight gain(g) 811.12 824.66 849.38 862.06 852.02 2042 0.14 0.35 0.73
Feed intake(g) 127320 127085  1298.63 1287.83  1251.63 33.00 0.92 0.66 0.9
Feed/gain 1.57 1.54 1.53 1.49 1.47 0.02 0.78 0.04 0.26
7«\7(‘:ek 0to S5
Weight gain(g) 1436.79  1469.71  1479.40 1506.89  1476.99 23.06 0.66 0.57 0.75
Feed intake(g) 1866.23  1850.88  1902.89 1869.56  1846.89 37.34 0.98 0.84 0.77
Feed/gain 1.30 1.26 1.29 1.24 1.25 0.02 0.48 0.54 0.99

Abbreviated GBO0.5, added 0.5% of germanium biotite; GB1.0, added 1.0% of germanium biotite.

Probability for contrast :

1) CON vs others ; 2) 200 mesh vs 325 mesh; and 3) 0.5% vs 1.0%.
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Table 3. Effects of dietary germanium biotite on nutrient digestibility in broiler chicks

Particle size 5
Contrast
Item 200 mesh 300 mesh
CON GBO.5' GB1.0' GB0.5'  GBLO' SE 1 2 3

Dry matter 72.56 71.17 74.80 70.89 74.69 1.76 0.87 0.91 0.06
Nitrogen 61.05 60.91 61.52 62.36 62.92 4.33 0.86 0.75 0.90
Calcium 47.08 46.68 49.05 47.28 47.92 2.05 0.78 0.90 0.48
Phosphorus 39.73 38.76 39.09 41.73 40.16 4.67 0.97 0.67 0.90

' Abbreviated GBO.5, added 0.5% of germanium biotite; GB1.0, added 1.0% of germanium biotite.

: Probability for contrast :
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Table 4. Effects of dietary germanium biotite on blood characteristics in broiler chicks

Particle size ,
Contrast”
Item 200 mesh 300 mesh
CON  GB0S'  GBLO' GB0.5'  GBLO' SE 1 2 3
RBCB, x10%mm’ 2.55 2.58 2.54 2.54 2.52 0.07 0.92 0.67 0.67
WBC4, x10°/mm’ 335.0 323.21 314.19 328.84 332.81 17.87 0.68 0.47 0.88
HCTS, % 26.69 26.75 26.88 26.5 26.63 0.82 1.0 0.75 0.87
Hb’, g/dL 9.32 8.73 9.05 935 9.50 0.51 0.81 0.27 0.62
Lymphocyte, % 85.10 82.38 86.75 84.38 85.25 1.93 0.86 0.89 0.17
Monocyte, % 6.0 5.88 5.96 6.61 6.84 1.67 0.85 0.66 0.93
Platelet, x10°/mm’ 4.24 5.58 4.88 538 425 0.83 0.48 0.6 0.25
' Abbreviated GB0.5, added 0.5% of germanium biotite; GB1.0, added 1.0% of germanium biotite.
> Probability for contrast : 1) CON vs others ; 2) 200 mesh vs 325 mesh; and 3) 0.5% vs 1.0%, } RBC(red blood cell), 4 WHC(whigt

blood cell), * HCT(hematocrit), * Hb(hemoglobin).



Table 5. Effects of dietary germanium biotite on NH;-N and volatile acids concentration of feces in broiler chicks
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Particle size
Ttem(PPM) 200 mesh 300 mesh Contrast’
CON GB0.5' GB1.0' GBO.5' GB1.0' SE ] 2 3
NH3-N 237.63 225.93 187.93 230.40 204.51 12.53 0.09 0.41 0.03
Propionic acid 9.3 7.83 5.84 6.59 428 3.35 0.04 0.69 0.54
Butyric acid 174.96 116.08 110.87 119.30 113.01 8.65 0.04 0.77 0.52
Acetic acid 2193 179.81 145.51 181.32 153.06 12.17 0.01 0.72 0.02

Abbreviated GB 0.5, added 0.5% of germanium biotite; GB1.0, added 1.0% of germanium biotite.
Probability for contrast : 1) CON vs others ; 2) 200 mesh vs 325 mesh; and 3) 0.5% vs 1.0%.
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