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Effects of Dietary Levels of Fermented Poultry Manure on
the Growth and Nutrient Availability of Broiler Chicks
Y. H. Jang, J. W. Kim, I. H. Kim and C. S. Kim
Department of Animal Resource and Science, Dankook University, Cheonan, Korea, 330-714

ABSTRACT

Dietary levels of fermented poultry manure(FPM) 0%, 5%, 10% and 20% were included in ex-
perimental diets. It is to examine the effects of diets containing different levels of FPM on the
performance of broiler chicks, including the nutrient availabilities, compared with that of the com-
mercial diet. In order to evaluate the nutritive value of FPM, feeding and metabolism trials were
conducted with a total of 160 broiler chicks for a period of 4 weeks. Contents of CP, crude fat,
crude ash, crude fiber and NFE of FPM were 19.43, 2.43, 15.44, 16.57 and 38.31 %, respectively.
A.l'though there were no statistical difference in the body weight gain among treatments, weight
gain achieved by the group fed diets of 5% substitution of FPM was slightly better than others.
The amount of feed intake was significantly higher for FPM included groups than for control
group, especially in the group fed diets of 10% substitution of FPM. The feed efficiency tended to
be better for the control group than the FPM groups, The feed efficiency tended to get worse as
the levels of FPM increased. The digestibility of DM, CP and NFE tended to be similar among
treatments, especially it was lower for the group fed diets of 20% substitution of FPM compared
with that of another groups. In conclusion, up to 10% substitution of FPM to the diet can be
utilized effectively as a broiler feed ingredient, without adversely affecting growth performance.

(Key words: femented poultry manure, growth, performance, digestibility, broiler)
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Table 1. Composition and bacterial distribution of poultry feces
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Item Contents Item Contents
Water content 73 % K 2.00%
pH 4.0 Na 0.41 %
Soluble protein 4mg/g-dw Mg 0.53 %
Total protein 0.35 g /g-dw Fe 0.41%
Ammonia 56.3 xg /g-dw Mn 0.0038 %
Uric acid 62 mg /g-dw Zn 0.0163 %
VFA Cu 0.0078 %

Acetic acid 257.2 mM NPN 0.75 %

Propionic acid 48.6 mM Amino acids

Isobutyric acid 0.8 mM Cystine 0.0681 %

Butyric acid 9.8 mM Methionine 0.2014 %

Isovaleric acid 2.2 mM Aspartic acid 1.2799 %

Valeric acid 1.0 mM Threonine 0.5604 %

Isocaproic acid 0.6 mM Serine 0.4929 %

Caproic acid 0.12 mM Glutamic acid 1.7445 %

Heptanoic acid 0 mM Proline 0.5823 %
Nutrition bacteria 1.7x107 /g-dw Glycine 1.0037 %
Bacteria 2.4X10°¢ /g-dw Alanine 0.0013 %
E. coli 5.1x10° /g-dw Valine 0.9083 %
Proximate composition Isoleucine 0.7206 %

CP 29.21 % Leucine 1.0276 %

Crude fat 2.84 % Tyrosine 0.4073 %

Crude fiber 10.66 % Phenylalanine 0.6091 %

Crude ash 20.39 % Lysine 0.6134 %
Minerals Histidine 0.3325 %

Ca 5.15% Arginine 0.4621 %

P 1.89 %

4817 F<t 3718 o2 wEA T s Yied. & o}
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FHo Ry FYAoH AR B 5 2447 o] 6. Al
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v gE ALY B4 4d3e Table 2004 BE uls} 7

2 AR AR FAFES T8 BA
3 A5S A0 A QALY L AR ¥
som Mgt Atge FFe vF 13 o0 A
itk HES AFGAIR 717t 2403 A%
2, 299 AlFREe B ASEY] duiddd &3t
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Table 2. Composition of FPM experimental diet (%)

483 5 SANR AR SRR B £

Ingredient Control FPM 5% FPM 10% FPM 20%
Wheat (C.P. 13.5%) 34.96 33.21 31.46 27.97
Yellow corn 29.35 27.88 26.41 23.48
Soybean meal (C.P. 44%) 21.90 20.81 19.71 17.52
Fermented poultry manure (FPM) 0.00 5.00 10.00 20.00
Corn gluten meal 2.05 1.94 1.84 1.64
Animal fat 3.20 3.04 2.88 2.56
Fish meal (C.P. 66%) 3.00 2.85 2.70 2.40
Tricalcium phosphate 1.25 1.19 1.13 1.00
NaCl 0.25 0.24 0.23 0.20
Rapeseed meal 2.50 2.38 2.25 2.00
Limestone 0.65 0.62 0.59 0.52
L-lysine (80%) 0.05 0.04 0.04 0.04
DL-methionine (50%) 0.15 0.14 0.14 0.12
Vitamins and minerals mix.? 0.69 0.66 0.62 0.55
Total 100.00 100.00 100.00 100.00
Chemical composition

Energy, kcal ME /kg 2991 - - -
Crude protein, % 21.0 22.1 21.2 22.4
Crude fat, % 6.1 5.9 5.8 5.7
Crude fiber, % 2.5 3.6 3.8 5.3
Crude ash, % 3.9 6.5 7.0 7.7
Calcium, % 0.90 1.19 1.28 1.49
Phosphorus, % 0.68 0.75 0.75 0.71
Available phosphorus, % 0.43 — - -

D Supplied per kilogram of diet : Vitamin A, 16,250 1U; Vitamin Ds, 3,250 IU; Vitamin E, 8 IU; Vitamin K3, 4
mg; Vitamin B,, 10 mg; Vitamin By, 12 mg; Ca-pantothenic acid, 4,000mg; Niacin, 50 mg; Choline chloride,
180 mg; Folic acid, 0.6 mg; Mn, 120 mg; Zn, 90 mg; Fe, 40 mg; Cu, 5mg; Co, 1 mg; Ca, 71.5 mg,
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Table 3. Chemical composition of fermented
poultry manure (%)

Item %

Crude protein 19.43
Crude fat 2.43
Crude ash 15.44
Crude fiber 16.57
NFE 38.31
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Table 4. Condition of large scale fermentation
for fermented poultry manure pro-
duction and economic analysis for

products
Item Unit
Condition
Temperature i 30T
Airation 0.06 VVMP
Agitation 150 rpm
Contents in medium
Raw sugar 2 kg
Poultry feces extracts 50L
Tab water 50L
Working volume 100 L
Production cost
Poultry feces extracts (50 L) 0 won
Raw sugar (2 kg) 600 won
Tab water (50 L) 50 won
Electric power 250 won
Total 900 won
Yield 1,035 won d.w.-kg™!

DYVM: volume of air volume ™! medium min~!

B 4358 0] 13.46%, =3)¥-o] 16.98%, 7+&-5-
A2Eo| 32.41%, tiAtohd=]7} 1,743kcal /kgo &
WEANFZ] AR} dAUR 7 @48 Foreks
thz B skl
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Table 5. Effects of FPM on average body weight gain, feed intake and feed /gain of growing broiler

chicks (0 to 4 weeks)V

Item Control FPM 5% FPM 10% FPM 20%
Body weight gain, g "

0 to 1 week 84.9+ 13.91 86.6+13.48 89.1+ 14.50 90.3+14.41
0 to 2 weeks 283.6+ 33.96° 299.9+30.26% 293.9+ 40.32% 279.7+32.31°
0 to 3 weeks 603.4+ 80.79° 623.6£57.75° 608.2+ 84.58° 571.5+58.31°
0 to 4 weeks 986.7 +£106.56° 998.8+89.74* 979.1+116.47° 917.9+84.20°

Feed intake, g 1493.1+ 24.85°
Feed /gain 1.51 1.56

1561.8+15.62%°

1643.5+141.90*  1556.6+58.19®
1.68 1.70

DTen chicks per cage and four cages per treatment,

®Values in the same row with different superscripts are significantly different (P<0.05).
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Table 6. Digestibilities of nutrients in FPM

Artgel Al EEALE H7F &S

experimental diets (%)

Control FPM 5% FPM 10% FPM 20%
Digestibilities
DM 83.3 80.8 80.5 75.5
CP 75.0 73.1 738 70.0
Crude fiber 415 41.4 41.7 46.3
NFE 89.1 87.3 86.3 81.7
PERY 420 3.96 3.81 3.76

l)PER; Protein efficiency ratio= Gain in body weight(g) /protein consumed(g)

AZol frdHom hshs FFS BYoH AR
£5 tz7o] v Zasdy. 2EE 2 AN
ol A e wPAEE FZUvE FPMog
oz A9, FPM 20% ©}d Ag3e dzgdl
3 fre8Qd Qi Astaddel 9852 e (P<
0.05) FPM& AlgU9] BE& Y27t 7L olFE
zA3NNE S8 AR 10%71A diAste F
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(4) g7 AR 38 AlEW FPMe g9
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< 2388 Ve D 28y dha 288
A FPM 20% A2 70X 718 & 238
£ Ve,

(6) WPAEE FPMog 4 Fo49F AL,
FPM$& vj§} AlRo)) £ tiu] 2 5% oA 3o
98 ALdle gxTEd 5% A 43
ZA &7} Qe FPME 10%7HA tiH sty
FAStdE A9 A & WslE FA e
& Aoz eyt
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