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ABSTRACT The purpose of this study was to investigate whether enzyme-hydrolyzed poultry by-product meal (EHPBM)
is more effective as a protein source than poultry by-product meal (PBM) and soybean meal (SBM) for broiler chickens. A
group of 300 one-day-old broiler chicks was randomly allocated to three treatments with five replicates (20 birds/replicate)
for five weeks. The treatments consisted of basal diets containing 1) SBM, 2) PBM, and 3) EHPBM. The EHPBM-fed group
(1,853 g+125.60) showed the highest final body weight (P<0.05) when compared to the PBM-fed group (1,723 g+76.81) and
SBM-fed group (1,545 g+62.31). The feed conversion ratio of the EHPBM treatment group (1.740+0.104) was significantly
higher (P<0.05) than those of the SBM (1.653+0.056) and PBM groups (1.674+0.072). It can be speculated that the increased
feed intake in the EHPBM group led to higher body weight gain and FCR. There was no significant effect of treatments
on internal organ weight except for the bursa of Fabricius. Blood biochemical characteristic analysis showed that aspartate
aminotransferase and alkaline phosphatase levels were higher in the EHPBM and PBM groups (P<0.05), probably due to the
strained liver caused by the rapid growth of birds. In conclusion, EHPBM may partly replace conventional dietary protein

sources such as soybean meal or poultry by-product meal and can be used to improve the productivity of broilers.
(Keywords: enzyme-hydrolized, poultry by-product meal, growth performance, blood characteristics, broiler)
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Table 1. Formula and nutrient composition of experimental diets

Starter (1~21d)

Grower (22~35d)

SBM PBM EHPBM SBM PBM EHPBM
Ingredients (%)

Corn 52.00 62.55 62.00 54.40 64.50 64.15
Soybean meal 32.00 0.00 0.00 30.24 0.00 0.00
Poultry by-product meal 0.00 22.00 0.00 0.00 20.70 0.00
Enzyme-hydrolyzed 0.00 0.00 22.90 0.00 0.00 21.00
poultry by-product meal

Sesame seed meal 5.50 5.30 5.50 3.00 3.00 3.00
Rice bran 3.00 3.00 3.00 3.00 3.00 3.00
Tallow 3.40 2.90 3.10 6.26 5.70 5.90
Dicalcium phosphate 2.00 2.00 2.00 1.20 1.00 1.00
Limestone 0.80 0.80 0.80 1.00 1.00 1.00
Salt 0.40 0.40 0.40 0.40 0.40 0.40
Vitamin premix’ 0.20 0.20 0.20 0.20 0.20 0.20
Mineral premix” 0.10 0.10 0.10 0.10 0.10 0.10
L-Lysine HCI 0.30 0.60 0.00 0.00 0.25 0.15
DL-Methionine 0.20 0.15 0.10 0.20 0.15 0.10

Nutrient content

ME (kcal/kg) 3,036 3,039 3,034 3,250 3,250 3,255
Crude protein (%) 22.38 22.38 22.38 20.35 20.35 20.36
Lysine (%) 1.51 1.53 1.53 1.39 1.37 1.35
Methionine (%) 0.55 0.53 0.54 0.56 0.54 0.54

SBM: soybean meal, PBM: poultry by-product meal, EHPBM: enzyme-hydrolyzed poultry by-product meal.
! Provided per kg of complete diet: vitamin A, 10,000 TU; vitamin Ds, 2,500IU; vitamin E, 20 IU; vitamin By, 1.5 mg; vitamin B,, 5.0
mg; vitamin Bg, 0.15 mg; vitamin B, 15.0 mg; choline, 300 mg; pantothenate, 12 mg; nicotinic acid, 50 mg; biotin, 0.15 mg; folic acid,

1.5 mg.

% Provided per kg of diet: Fe, 60 mg, Cu, 10 mg; Zn, 80 mg; Mn, 110 mg; Iodine, 0.48 mg; Se, 0.40 mg.
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Table 2. Chemical and amino acid composition of SBM, PBM and EHPBM (%)

SBM PBM EHPBM
Dry matter 88.00 92.30 95.00
Crude protein 47.80 65.19 65.00
Crude fat 3.00 4.05 4.10
Crude ash 7.10 10.15 11.05
ME (kcal/kg) 2,460 2,140 2,180
Amino acids
Alanine 2.06 4.12 4.47
Arginine 3.35 4.61 4.25
Aspartic acid 5.41 5.46 5.67
Cysteine 0.80 0.82 091
Glutamic acid 8.50 9.49 7.79
Glycine 1.98 5.47 5.67
Histidine 1.32 1.92 1.41
Isoleucine 2.65 2.15 2.32
Leucine 3.72 4.64 4.60
Lysine 2.72 391 8.63
Methionine 0.64 1.45 1.41
Phenylalanine 2.56 2.44 2.54
Proline 2.53 3.70 4.19
Serine 2.51 3.14 2.76
Threonine 1.70 2.66 2.72
Tryptophan 0.62 0.94 0.50
Tyrosine 1.64 2.15 1.94
Valine 2.38 2.83 2.82

SBM: soybean meal, PBM: poultry by-product meal, EHPBM: enzyme-hydrolyzed poultry by-product meal.
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Fig. 1. SDS-PAGE of EHPBM (enzyme-hydrolyzed poultry by-
product meal) and PBM (poultry by-product meal).
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Fig. 2. MALDI-TOF of EHPBM(enzyme-hydrolyzed poultry by-product meal). Mode of operation:Linear/Reflector, Extraction
mode:Delayed, Polarity:Positive, Acquisition control: Manual, Accelerating voltage: 25,000 V/20,000 V, Grid voltage:93%/90%,
Guide wire 0:0.05%, Extraction delay time:575nsec, Acquisition mass range:Variable, Number of laser shots:800/spectrum,

Laser intensity:2091~2781, Laser Rep Rate:20.0 Hz, Calibration type:Cal Mix2,3, Calibration matrix:Sinapinic acid/CHCA, Low mass

gate:4000Da/20Da, Instrument name:Ultraflex III.
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Table 3. Effect of SBM, PBM and EHPBM as a dietary protein source on body weight gain, feed intake and feed conversion ratio
in broilers for 35 d

SBM PBM EHPBM
Body weight gain (g/bird) 1,545+62.31° 1,723+76.81° 1,853+125.60°
Feed intake (g/bird) 2,553+122° 2,884+159 3,204+166°
Feed conversion ratio 1.653+0.056" 1.674+0.072° 1.74020.104°

*¢ Values (Means+SD) with different superscript within the same column significantly differ (P<0.05).
SBM, soybean meal; PBM, poultry by-product meal; EHPBM, enzyme-hydrolyzed poultry by-product meal.
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Fig. 3. Effect of various protein sources on body weight and growth of broiler for 35 days. SBM: soybean meal, PBM: poultry
by-product meal, EHPBM: enzyme-hydrolyzed poultry by-product meal.
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Table 4. Effect of SBM, PBM and EHPBM as a dietary protein source on relative organ weight in broilers (g/100g BW)

SBM PBM EHPBM
Liver 2.3240.15 2.38+0.17 2.4240.25
Heart 0.62:0.03 0.590.02 0.66+0.03
Spleen 0.110.01 0.13+0.02 0.110.01

Bursa of fabricius 0.19+0.03" 0.13+0.02° 0.16+0.02"

Gizzard 1.49+0.15 1.45+0.07 1.47+0.11

*® Values (Means+SD) with different superscript within the same column significantly differ(P<0.05).
SBM, soybean meal; PBM, poultry by-product meal; EHPBM, enzyme-hydrolyzed poultry by-product meal.
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Table 5. Effect of SBM, PBM and EHPBM as a dietary protein source on blood characteristics of broilers

SBM PBM EHPBM
TP (g/dL) 2.970.13 2.83+0.23 2.89+0.18
ALB (g/dL) 1.67+0.08" 1.60+0.10™ 1.59+0.07°
GLO (g/dL) 1.29+0.10 1.23£0.13 1.30£0.13
T.Bil (mg/dL) 0.95+0.24° 1.2320.27° 0.76+0.15°
GLU (mg/dL) 258.33+16.36" 239.20+£15.65° 242 474873
BUN (mg/dL) 1.010.53 0.89+0.31 0.89+0.37
CREA (mg/dL) 0.00:£0.00° 0.05+0.08" 0.01:£0.04®
AST (U/L) 258.60+48.15° 366.27+93.57° 330.60+£73.94°
ALT (U/L) 2.80+1.08 2.60+1.96 1.67+1.11
ALP (U/L) 2,465.4+659.77° 3,537.4£936.89" 3,708.2:£1056"

*® Values (Means+SD) with different superscript within the same column significantly differ (P<0.05).
SBM, soybean meal; PBM, poultry by-product meal; EHPBM, enzyme-hydrolyzed poultry by-product meal; TP, total protein; ALB, albumin;
GLO, globulin; T.Bil, total bilirubin; GLU, glucose; BUN, blood urea nitrogen, CREA, creatinine; AST, asparate aminotransferase; ALT,

alanine aminotransferase; ALP, alkaline phosphatase.
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