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Abstract: Two studies were conducted to evaluate the use of rapeseed meal and meat and bone
meal as alternative protein feedstuffs with protease supplementation on growth performance,
carcass traits and apparent ileal protein digestibility (AID) in broiler. Experiment 1, Broiler performance
and carcass traits were evaluated using 1,200 male Ross 308 broilers. All birds were randomly divided
into 4 dietary treatments with 10 replications (30 birds/replication). Experiment 2, AID was studied
using 120 male Ross 308 broilers fed with 4 dietary treatments as in Experiment 1. Each treatment
consisted with 6 replications (5 birds/replication). The dietary treatments were 1) corn-soybean basal
diet [CS], 2) CS with reduced 0.5% CP+125 ppm. protease [CS(-)+P], 3) CS with rapeseed meal and
meat and bone meal [CSRM] and 4) CSRM with reduced 0.5% CP+125 ppm. protease [CSRM(-)+P].
All diets were formulated to be isonitrogenous and isocaloric. Both experiments were assigned in
CRD. During starter period (1-17 DOA), CSRM birds had lower BWG than that of the CS group (P<0.05).
Whereas CS(-)+P and CSRM(-)+P groups had BWG, feed intake, FCR and mortality rate similar to that
of the CS and CSRM groups, respectively. There was no significant difference of growth performance
among dietary treatments during grower period (18-35 DOA) and throughout the experimental period
(35 days). Percentage of breast yield was significantly lower in CSRM and CSRM(-)+P groups than that
of the CS group (P<0.05). However, no significant difference of AID was observed among dietary
treatments. Birds fed CSRM(-)+P diet had better ROI than the other groups. Therefore, rapeseed meal
and meat and bone meal are able to be incorporated as alternative protein feedstuffs in broiler diet

containing lower CP supplemented with protease to reduce production cost of broilers.
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Table 1 Ingredient and nutrient composition of experimental diets” (per 100 kg. feed) during

starter period

Ingredients CsS CS(-)+P CSRM CSRM(-)+P
Corn 52.47 55.83 52.88 56.25
Soybean meal (48.6% CP) 28.74 26.06 24.23 21.55
Full fat soybean (35.5% CP) 12.00 12.00 12.00 12.00
Rapeseed meal (36.3% CP) - - 3.00 3.00
Meat and bone meal (51.3% CP) - - 2.00 2.00
Soybean oil 2.30 1.51 2.29 1.50
MDCP (21.6% P, 16.9% Ca) 2.06 2.07 1.47 1.48
Limestone (38.7% Ca) 1.02 1.04 0.72 0.74
Salt 0.32 0.32 0.29 0.29
Sodium bicarbonate (27.0% Na) 0.20 0.20 0.20 0.20
Choline chloride (60.0%) 0.05 0.07 0.03 0.04
Premix 0.20 0.20 0.20 0.20
L-lysine 0.14 0.19 0.19 0.23
DL-methionine 0.25 0.24 0.24 0.24
L-threonine - 0.01 0.01 0.02
Pellet binder 0.20 0.20 0.20 0.20
Salinomycin (12.0%) 0.05 0.05 0.05 0.05
Protease” - 0.0125 - 0.0125

Calculated nutrient composition (%)

ME (kcal/kg) 3,025 3,025 3,025 3,025
Crude protein 22.50 22.00 22.50 22.00
Calcium 0.90 0.90 0.90 0.90
Available phosphorus 0.45 0.45 0.45 0.45

YCS = comn-soybean basal diet; CS(-)+P = CS with a reduction of 0.5% CP+125 ppm. protease;
CSRM = CS with rapeseed meal and meat and bone meal; CSRM(-)+P = CSRM with a reduction
of 0.5% CP+125 ppm. protease

“Alkaline serine endopeptidase produced from Bacillus subtilis fermentation containing 3,125

protease units per kg. feed.
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Table 2 Ingredient and nutrient composition of experimental diets” (per 100 kg. feed) during

grower period

Ingredients Cs CS(-)+P CSRM CSRM(-)+P
Corn 60.95 64.30 59.37 62.73
Soybean meal (48.6% CP) 24.33 21.68 19.73 17.07
Full fat soybean (35.5% CP) 8.00 8.00 8.00 8.00
Rapeseed meal (36.3% CP) - - 5.00 5.00
Meat and bone meal (51.3% CP) - - 1.00 1.00
Soybean oil 2.78 1.99 3.50 2.72
MDCP (21.6% P, 16.9% Ca) 1.58 1.59 1.26 1.27
Limestone (38.7% Ca) 1.03 1.05 0.84 0.86
Salt 0.33 0.33 0.31 0.31
Sodium bicarbonate (27.0% Na) 0.20 0.20 0.20 0.20
Choline chloride (60.0%) 0.07 0.08 0.03 0.04
Premix 0.20 0.20 0.20 0.20
L-lysine 0.10 0.14 0.14 0.18
DL-methionine 0.18 0.18 0.17 0.16
Pellet binder 0.20 0.20 0.20 0.20
Salinomycin (12.0%) 0.05 0.05 0.05 0.05
Protease? - 0.0125 - 0.0125

Calculated nutrient composition (%)

ME (kcal/kg) 3,100 3,100 3,100 3,100
Crude protein 19.50 19.00 19.50 19.00
Calcium 0.80 0.80 0.80 0.80
Available phosphorus 0.36 0.36 0.36 0.36

YCS = corn-soybean basal diet; CS(-)+P = CS with a reduction of 0.5% CP+125 ppm. protease;
CSRM = CS with rapeseed meal and meat and bone meal; CSRM(-)+P = CSRM with a reduction
of 0.5% CP+125 ppm. protease.

“Alkaline serine endopeptidase produced from Bacillus subtilis fermentation containing 3,125

protease units per kg. feed.
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Table 3 Effect of feeding alternative protein feedstuffs with or without protease

supplementation on growth performance and carcass traits of broiler

Treatments
Parameters? SEM P-value
cs CS(+P  CSRM  CSRM(-)+P
1to17d
BWG, g/bird 687.21°  675.44%°  671.77°  666.04° 2.771 0.0181
FI, ¢/bird 979.53 961.49 969.01 974.32 5.245 0.6773
FCR 1.426 1.424 1.443 1.464 0.007 0.1619
Mortality, % 0.00 0.00 0.00 0.00 0.000 0.4085
18to 35d
BWG, g/bird 1,906.94 1,88451 1,881.71 1,877.10  8.081 0.7585
FI, ¢/bird 2901.79 292316 292620 2,92351 14260  0.3061
FCR 1.524 1.552 1.556 1.558 0.009 0.3124
Mortality, % 1.40 2.88 2.50 1.07 0.009 0.0682
1to35d
BWG, g/bird 2,594.15  2,559.94 255348 2,543.15 = 9.568 0.2245
FI, ¢/bird 3,881.32 3,884.64 389520 3,897.84 14927  0.3210
FCR 1.497 1518 1.526 1.533 0.007 0.1312
Mortality, % 1.31 2.69 2.33 1.00 0.008 0.0697
Carcass traits (37 d)
Carcass yield, % 84.75 83.69 84.06 84.03 0.083 0.4170
Breast vyield, % 30.59° 29.95% 29.11° 29.58° 0.163 0.0124
AID, % (28 d) 85.45 84.70 83.21 82.44 0.474 0.0832

YCS = comn-soybean basal diet; CS(-)+P = CS with a reduction of 0.5% CP+125 ppm. protease;
CSRM = CS with rapeseed meal and meat and bone meal; CSRM(-)+P = CSRM with a reduction
of 0.5% CP+125 ppm. protease

BWG = body weight gain; FI = feed intake; FCR = feed conversion ratio; Carcass yield =

percentage of the live animal that ends up as carcass; AID = apparent ileal protein digestibility
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Table 4 Economic return on investment of broiler fed alternative protein feedstuff with or

without protease supplementation”

Economic index CS CS (O+P CSRM CSRM(-)+P

Cost of feed, THB/kg 15.45 15.03 15.39 14.96
Feed cost per gain (FCG), THB/bird 60.79 60.06 61.41 58.92
Salable bird return (SBR), THB/bird 85.85 84.73 84.52 84.19
Net profits return (NPR), THB/bird 25.06 24.66 23.11 25.26
Return of investment (ROI), THB/bird

:vs CS -0.40 -1.95 0.20

2 vs CS(-)+P 0.40 -1.55 0.60

1 vs CSRM 1.95 1.55 2.15

: vs CSRM(-)+P -0.20 -0.60 -2.15

YCS = comn-soybean basal diet; CS(-)+P = CS with a reduction of 0.5% CP+125 ppm. protease;

CSRM = CS with rapeseed meal and meat and bone meal; CSRM(-)+P = CSRM with a reduction

of 0.5% CP+125 ppm. protease
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