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ABSTRACT

Dietary levels of single cell protein(SCP) 0 %, 5 %, 10 % and 15 % were included in experimen-
tal diets. The purpose of this experiment is to examine the effects of diets containing different
levels of SCP on the performance of broiler chicks, including the nutrient availabilities, compared
to that of the commercial diet. In order to evaluate the nutritive value of SCP, feeding and metab-
olism trial were conducted with a total of 160 broiler chicks for a period of 4 weeks. Contents of
CP and pure protein in the composition of SCP were 67 % and 32.05 %, respectively. In general,
diets with over 10 % SCP substitution had significantly decreased body weight gain compared to
the control diet. Feed intake of chicks fed SCP supplemental groups was significantly decreased
compared to that of control, especially observed the significant difference in proportion to increas-
ing the levels of SCP. The feed efficiency was decreased by the addition of SCP, but was not sig-
nificantly different between control and SCP supplemental groups. The digestibilities of DM, CP
and NFE tended to be similar among treatments, whereas crude fiber treated with SCP tended to
be lower digestibility than control. In conclusion, the optimum dietary supplemental SCP would be
less 5 % for broiler growth in this experiment.
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Table 1. Composition and bacterial distribution of poultry feces

81

Item Contents Item Contents
Water content 73% K 2.00%
pH 4.0 Na 0.41 %
Soluble protein 4 mg /g-dw Mg 0.53 %
Total protein 0.35 g /g-dw Fe 0.41%
Ammonia 56.3 pg /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 %
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Table 2. Composition of liquid medium for fer-

mentation
Component Jar fementor (Capacity: 5 L)
Feces extract 2,000 mt
K,HPO, 1741 g
KH,PO; 13.60 g
Glucose solution 160 g /300 ml
Seed volume 100 ml (2.0x 108 CFU /ml)
Anti-foam 5ml
Tab water 1,600 ml
Total volume 4,000 ml

B 29 AR (HraE: 21%) 3o Fguy] zhzt
0%, 5%, 10%, 15% WA ste] vigrel e}, & AE 9
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Table 3. Composition of experimental diet (%)

Az AAE AR WA Bxel 23E 2L
o Abmel MAR Buol $3¢ 22 ¥ FYR F
AR A27)AH AZNA o] AZE Exg 714
3 $HA R AT

8. ZAIES o =AY

1) SCPe| 8183 24

A @92 (SCP)o] tie 289d FFe AR 1
g2 90TIN AZAQ F NEE T 2 Frj2 7
S stestel AR 9 418 RSy daE
FAFEIeLZ ik ThE HY 9 dBE S
FAT ol §2HE FRUoE AR o) F5

Ingredient Control SCP 5% SCP 10% SCP 15%
Wheat (CP 13.5%) 39.73 39.73 39.73 39.73
Yellow corn 24.75 24.75 24.75 24.75
Soybean meal (CP 44%) 21.00 19.95 18.90 17.85
Single cell protein (SCP) 0.00 1.05 2.10 3.15
Corn gluten meal 5.00 5.00 5.00 5.00
Animal fat 3.00 3.00 3.00 3.00
Fish meal (C.P. 58%) 2.50 2.50 2.50 2.50
Tricalcium phosphate 2.50 2.50 2.50 2.50
NaCl 0.25 0.25 0.25 0.25
Perilla meal 0.25 0.25 0.25 0.25
L-lysine (80%) 0.15 0.15 0.15 0.15
DL-methionine (50%) 0.13 0.13 0.13 0.13
Vitamins and minerals mix,? 0.74 0.74 0.74 0.74
Total 100.00 100.00 100.00 100.00
Chemical composition
Energy, kcal ME /kg 3,000 - - -
Crude protein, % 21.1 21.7 21.5 20.9
Crude fat, % 5.8 4.1 4.5 4.3
Crude fiber, % 2.4 2.1 2.1 2.1
Crude ash, % 3.1 6.9 7.2 6.8
Calcium, % 1.00 1.42 1.51 1.47
Phosphorus, % 0.88 0.83 0.84 0.83
Available phosphorus, % 0.64 - - -

DSupplied per kilogram of diet: Vitamin A, 16,250 IU; Vitamin Dy, 3,250 IU: Vitamin E, 8 IU; Vitamin K, 4
mg; Vitamin B, 10 mg; Vitamin By, 12 mg; Ca-pantothenic acid, 4,000 mg; 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 4. Composition of amino acids in SCP

Item MW wg %
Amino acids
Aspartate 133 1.86 3.73
Threonine 119 0.78 1.57
Serine 205 0.81 1.63
Glutamate 147 3.03 6.06
Proline 115 0.72 1.44
Glycine 75 0.82 1.64
Alanine 89 1.09 2.19
Cystine 240 0.09 0.17
Valine 117: 0.86 1.72
Methionine 149 0.20 0.41
Isoleucine 131 0.78 1.55
Leucine 131 1.21 2.43
Tyrosine 181 0.48 0.96
Phenylalanine 165 0.65 1.31
Histidine 154 0.60 - 1.19
Lysine 146 1.04 2.08
Arginine 174 0.99 1.97
Crude protein 67.00
True protein 32.05
EAAD 14.23
NEAA? 17.82

1) EAA: essential amino acids
2) NEAA: non-essential amino acids
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Table 5. Effects of SCP on average body weight gain, feed intake and feed /gain of growing broiler

chicks (0 to 4 weeks)

Item Control SCP 5% SCP 10% SCP 15%

Body weight gain, g

0to 1 week 99.1+ 8.77 98.9+ 13.20 96.6+13.35 99.4+ 8.81

0 to 2 weeks 322.5+26.27 320.6+ 33.08 314.9+36.76 314.6 +29.27

0 to 3 weeks 612.9+60.12° 583.5+ 62.76° 582.9+70.75° 570.5453.65"

0 to 4 weeks 844.7+82.45° 806.6+102.02%° “786.8+85.69° 777.6£88.97°
Feed intake, g 1404.1+48.22° 1344.0+ 38.39° 1319.9+ 7.66°  1325.2%49.89°
Feed /gain 1.66 1.67 1.68 1.70

Values are means +SE.

3Values in the same row with different superscripts are significantly different (P < 0.05).
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Table 6. Digestibilities of nutrients in SCP ex-
perimental diets (%)

SCP SCP SCP

Control or 102 15%
Digestibilities
DM 8.0 830 838 837
cP 827 790 798 79.1
Crude fiber 522  40.0 40.0 417
NFE 805 87.9 89.0 88.9
PERY 345 350 347 355

1’PEIR; Protein efficiency ratio = Gain in body wei-
ght(g) /protein consumed(g)
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£& SCP 15 % A a7} 7V fasid.
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