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SUMMARY

In order to study effects of the ground charcoal and organic acid on the egg production,
White Leghorn strain(Hyline) layer of 113week-old were fed control diet during a week of
previous feeding and subsquent experimental diets during 12 weeks of experimental feeding. The
experimental diets were the basal(control) diet composed of mainly corn-soybean meal, diet
(CPD) substituted 0.5% of ground charcoal with the defatted rice bran of the control, diet
(PWV) added 0.1mM (based on the acetic acid) of wood vinegar in the CPD and diet{PFA)
added 0.1mM (based on the acetic acid) of fermented acetic acid in the CPD.

During experimental feeding period, birds fed control, CPD and PWYV diets showed similar
feed intake which was shown a decreasing tendency in birds fed PFA diet as the passage of
experimental feeding period. Birds fed experimental diets containing ground charcoal were
tended to increase egg weight(g/egg), while which of birds fed CPD was higher (P<0.05) than
that fed control diet. Chicks fed the control, CPD and PWYV diets produced 75.9, 75.0 and 75.
9% of egg, respectively, which were significantly (P<0.05) higher than those of birds fed PFA.
Daily egg mass{g/bird) were reached to 48.6, 49.9 and 49.5g in layer fed the control, CPD and
PWYV diets, respectively, showing an increasing tendency in layer fed CPD and PWV compared
with those of birds fed control, which were significantly (P<0.05) higher than those of birds fed
PFA. Although the effect of experimental diets on the feed efficiency (egg/feed) was not found,
which was shown an increasing tendency in layer fed CPD compared with those in control diet.
Compared with the incidence of cracked or shelless eggs in birds fed control diet, which were
lowered to 37% in birds fed CPD diet and 70% in PWV-fed birds and increased to two times in
birds fed PFA. The contents of cholesterol in egg was not affected by experimental diets, while
birds fed CPD diet increased significantly (P<0.05) the daily biosynthesis of egg protein and
showed a trend to increase the thickness of eggshell and eggshell contents per eggs compared
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with that of control diet-fed birds.

The results indicated that the ground charcoal powder improved the performance of layer.
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Table 1. Composition of basal diet
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Ingerdients (%)
Yellow corn 62.03
Soybean meal (CP 9%) 21.70
Animal fat 3.4
Defatted rice bran 4.0
Calcium carbonate 7.0
DL-methionine 1.2
Sodium chloride 0.07
Trace mineral mixture" 0.10
Vitamin mixture? 0.25

The trace mineral mix supplied (milligram
Mn, 60. Zn, 50.
Se, 0.1

per kilogram feed) :
Fe, 30; Cu, 5.0 1 1.2

#The vitamin mixture supplied(per kilogram

feed) : vitamin A, 5,000IU . vitamin D,,
1.100IU . tocopheryl acetate, 111U, mena-
dione, 1.lmg . thiamin-HCl. 2.2mg . rivo-

flavin, 4.4mg
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Table 2. Chemical composition(%) of the experimental diets

Chemical composition CON CPD PWV PFA
Moisture 10.7 9.7 11.7 11.1
Crude protein 17.1 17.3 17.0 17.0
Crude fat 3.8 3.8 3.8 3.8
Crude fiber 7.0 7.1 6.9 7.0
Ash 10.2 10.3 10.1 10.1
Nitrogen-free extracts 51.2 51.7 50.5 51.0
Gross energy (cal/g) 3,615.0 3,691.1 3,609.3 3,634.8
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Table 3. Effect of experimental diets on the body weight change during 12 weeks of experimental

feeding period

Period of Diets
Treatment experiment -
)
Pre 1 1560+ 344
treatment
1~2 1663+138 1702+ 83 1655107 1648+ 87
3~4 1668159 1722+ 67 1697+ 59 1678+114
During- 5~6 1678+ 174 1731+ 76 1686+ 71 1705+ 91
treatment 7~8 1686+ 145 1743+ 55 1711+ 76 1697111
9~10 1696164 1791+ 89 1744+ 74 1751+121
11~12 1716163 17891101 1760+ 72 1752+ 82
Average 1~12 1691+158 1745106 1713108 1718+87

Mean, g/bird+SD, YFed control diet
CON ! basal diet.

CPD : contained 0.5% of ground charcoal powder in the basal diet.
PWYV ! added 0.1 mM(based on acetic acid) of wood vinegar in the CPD diet.
PFA : added 0.1 mM (based on acetic acid) of fermented acetic acid in the CPD diet.

Table 4. Effect of experimental diets on the feed intake during experimental feeding period

Period of Diets (g/bird/day) Room
Treatment experiment temperature
(weeks) CON CPD PWV PFA Average,C
Pre-V
1 97+8 28.2+x1.2
treatment
1~2 9716 99+4 101+7 100+ 3 27.3x2.5
3~4 100+ 4 101+2 102+3 102+ 4 28.4t1.6
During- 5~6 102+2 1021 102+5 101+ 3 25.8+1.3
treatment 7~8 1013 102+2 1025 97 6 24.2+1.2
9~10 103+2 10213 102+3 99+ 7 21.1+1.5
11~12 1052 105%5 107+4 98+ 12 16.8+1.8
Average 1~12 101*4 102+4 102+5 99+ 7

Mean+SD of 7days or l4days. YFed control diet
Diets : see Table 3.
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Table 5. Effect of diets supplemented with ground charcoal,
acid on egg weight of 113week-old layer during 12weeks of experimental feeding period
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wood vinegar and fermented acetic

Period of
Treatment experiment
(weeks) CON CPD PWV PFA
P _1)
e 1 63.6:+4.9
treatment
1~2 62.6+4.7 65.8+3.9 63.4+5.0 62.5+3.7
3~4 63.7+4.5 66.2+3.2 64.5+4.8 64.7+4.9
During- 5~6 63.4+4.3 66.8+3.2 65.0+4.2 65.3+3.4
treatment 7~8 64.514.1 66.5+3.3 66.2+5.0 65.4+4.2
9~10 64.6+3.7 67.5+4.0 65.7+5.4 66.2+4.4
11~12 65.8+4.2 67.7+3.6 67.1+5.1 65.6+3.4
Average 1~12 64.1+1.3® 66.8+0.8" 65.2+1.3* 64.6+1.5%

Mean, g/egg+SD, “Fed control diet. Diets : see Table 3.

Mean with different superscripts within the same row are significantly different at P<0.05.

Table 6. Effect of diets supplemented with ground charcoal, wood vinegar and fermented acetic
acid on the egg production of 113week-old layer during experimental feeding period

CON CPD PWV PFA
Pretreatment? 1 week
During- 1~2 weeks 75.0 73.2 78.6 69.6
treatment 3~4 weeks 78.6 75.0 75.0 66.0
5~6 weeks 78.6 75.0 76.8 66.1
7~8 weeks 78.6 80.3 73.2 71.4
9~10 weeks 73.2 73.2 73.2 67.9
11~12 weeks 71.4 73.2 78.6 60.7
Average 1~12 weeks? 75.9+6.1° 75.0+4.6° 75.9+5.9° 67.0+6.3°

YFed control diet. ?Mean+SD of 12 weeks

Mean with different superscripts within the same row are significantly different at P<0.05.
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Table 7. Effect of diets supplemented with ground charcoal, wood vinegar and fermented acetic
acid on the daily egg mass of 113 week-old layer during experimental feeding period

CON CPD PWV PFA
Pretreatment? 1 week 38.4
During- 1~2 weeks 46.9 48.2 49.8 43.5
treatment 3~4 weeks 50.1 49.6 48.4 42.7
5~6 weeks 49.8 50.1 49.9 43.2
7~8 weeks 50.7 53.4 48.5 46.7
9~10 weeks 47.3 49 4 48.1 44.9
11~12 weeks 47.0 49.6 52.7 39.8
Average 1~12 weeks? 48.6+4.0° 49.9+2.8* 49.5%4.0* 43.3+4.1°

Values are g/bird/day(egg weight g/eggXegg production, %)

YFed control diet. ?Mean*=SD of 12weeks

Mean with different superscripts within the same row are significantly different at P<0.05.

Table 8. Effect of diets containing with ground charcoal, wood vinegar, fermented acetic acid on
the feed efficiency of layer during 12 weeks of experimental feeding period

CON CPD PWV PFA
Pretreatment” 0.410+
During- 1~2 weeks 0.472+0.118 0.48710.053 0.482+0.081 0.436+0.065
treatment 3~4 weeks 0.504+0.063 0.501+0.067 0.472+0.043 0.429+0.068
5~6 weeks 0.500+0.062 0.492+0.093 0.4671+0.087 0.455+0.087
7~8 weeks 0.503+0.061 0.523+0.096 0.472+0.094 0.446+0.064
9~10 weeks  0.461+0.084 0.484+0.074 0.460x0.080 0.441+0.070
11~12 weeks  0.440%0.061 0.458+0.053 0.515+0.089 0.448+0.065
Average 1~12 weeks 0.480+0.081 0.491+0.077 0.478%0.083 0.44210.071

Mean (egg/diet) £SD of replicates.

UFed control diet.

Mean with different superscripts within the same row are significantly different at P<0.05.



Table 9. Effect of diets containing ground

charcoal, wood vinegar and fermented

acetic acid on the production of crack-

ed and shelless eggs

Diets % Index
Control 4.3+2.2 100.0
CPD 1.6+2.9 37.2
PWV 3.1+2 .4 72.1
PFA 9.3+5.7 216.3

Mean=SD of 12 weeks
Values : cracked or shelless eggs/100eggs
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Table 10. Effect of diets containing ground charcoal, wood vinegar and fermented acetic acid on
the cholesterol, lipid, protein, and eggshell contents of eggs.

Diets CON CPD PWV PFA
Cholesterol (mg/g) ¥ 5.2+0.91 5.3£0.88 5.4%+0.98 4.8x1.02
Lipid (mg/g)V 50.8%2.55 46.6%+3.20 52.7+4.27 46.8+4.84
Protein (%)% 12.79+0.32 12.83+0.20 12.84%0.30 12.91+0.32
Synthesis(g/day)® 6.22+0.228 6.43+0.24° 6.36%+0.22% 5.61+0.30¢
Eggshell (g/egg %)? 5.22+£0.26 5.58+0.31 5.04+0.23 5.39+0.36
8.08+0.36 8.39+£0.37 7.80+0.42 8.05+0.22
Thickness (mm) 0.287+0.029 0.298+0.025 0.287+0.025 0.298+0.025

1) mg/albumen plus yolk of egg,
3) protein(9%) Xegg mass(g/day/hen).

2) Percent per whole egg

Mean with different superscripts within the same row are significantly different at P<0.05.
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