1 dl Qs [~4 1
narasiaulildasitalalnasaNaInI@ALNIZLRAUNIITHES
AnNsgaglalunaannanaaduaznisldiszlagnlauag

Tnduzluamisiniiia

Effects of Crude Fibrolytic Enzymes from Pleurotus ostreatus
Spent Mushroom Substrate on the In vitro Digestibility and

Nutrient Utilization of Broiler Diet
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Wanaporn Tapingkae”, Sureerat Thuekeaw” and Mongkol Yachai”

Abstract: Pleurotus ostreatus (oyster mushroom) can grow on agricultural waste with their ability to produce the
fibrolytic enzymes including cellulase, hemicellulase, and lignin-degrading enzymes. The objective of this
project was to evaluate the effect of spent mushroom substrates (SMS) supplementation on the in vitro
digestibility and nutrients utilization of broiler diet. The experimental diets were divided to 5 groups including
basal diet (CON), basal diet supplemented with commercial fibrolytic enzymes 1 and 2 with endo-glucanase
activity at 500 U per kg diet (CFE1 and CFE2) and basal diet supplemented with Pleurotus ostreatus spent
mushroom substrate with endo-glucanase activity at 250, 500 and 1,000 U per kg diet (SMS 0.5%, SMS 1x, and
SMS 2x, respectively). SMS contained various fibrolytic activities including cellulose (549.6 and 615.94 U/g for
pH 3.0 and 6.8), xylanase (90.75 and 101.71 U/g for pH 3.0 and 6.8), and endo-glucanase (496.42 and 486.14
U/g for pH 3.0 and 6.8). Besides SMS also showed the laccase and protease activities higher than both
commercial fibrolytic enzymes (P < 0.05). Fibrolytic enzymes supplementation improved in vitro digestibility and
nutrients utilization compared with basal diet (P < 0.05). SMS 1x and SMS 2x showed higher in vitro digestibility
and nutrients utilization compared with CFE1 and CFE2 (P < 0.05). It can be summarized that SMS of P.

ostreatus have the potential for a source of enzyme supplement in animal feed.

Keywords: Crude fibrolytic, Pleurotus ostreatus spent, in vitro digestibility, in vivo digestibility, broiler
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Table 1 Composition and chemical analysis of the diets for the in vitro and in vivo digestibilities experiment

(as fed basis)”

Ingredient (g/kg)
Yellow corn Thai B 578.1
Spent malt 80.3
Acid soybean oil 40.0
Full fat soya 50.1
Argentine SBM (High) 190.3
Pork meal (50-55% CP) 40.0
Salt (dry) 1.6
Monocalcium phosphate (Biofoss P 21%) 5.9
Calcium carbonate 5.6
Betaine Hydrochloride 96% 1.0
DL-Methionine (Alimet 88%) 1.1
L-lysine 98.5% 0.7
Sodium bicarbonate 2.0
Mineral Complex (poultry) 0.6
Copper sulfate 25% 0.5
Vitamins (BT 1-1) 0.2
Choline chloride liquid 0.9
Monensin (Elancoban G200) 0.5
Antioxidants (Luctanok 2072-Z) 0.1
Antimold agent (Luctamold 1491 Z) 0.5
Analytical nutrient components (g/kg)
Dry matter 892.6
Crude protein 190.0
Crude fibre 36.3
Ether extract 85.0
Ash 51.5
AME (MJ/kg) 20.4

# SMS 250, 500, and 1,000 U of endo-glucanase/kg diet were added as each treatment
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Figure 1 Activity profiles (U/g enzyme) at pH 3.0 and 6.8 of spent mushroom substrate (SMS) produced
by P. ostreatus, commercial crude enzyme 1 (CFE1), and commercial crude enzyme 2 (CFE2).
Mean values with different letters in the same parameter indicate significant differences (P <
0.05)
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Table 2 In vitro digestibility (%) of dry matter (DM), crude protein (CP), crude fibre (CF), ether extract

(EE), and ash in broiler diets supplemented with and without enzymes

TreatmentA
Parameter
CON CFE1 CFE2 SMS 0.5x SMS 1x SMS 2x
DM 30.38 +1.37°  42.37+1.83° 43.32+2.40° 4538 +1.34° 4413 +1.64° 45.35+2.24°
CP 22.1241.29° 37.58+3.38° 37.68+1.52° 38.42+123° 4456 +1.53° 44.64 +2.47°
CF 24.02 +2.92° 3229 +3.47"° 31.20+1.35° 35454323 3564 +3.24" 37.24 +3.16°
Ash 24.32 +1.74°  29.38 +3.67° 30.42 +2.32%° 30.74 +2.42%° 3246 +3.27"° 34.63 +3.02°
EE 2237 +1.27° 2527 +2.73° 2957 +2.47° 28.03+2.27° 28.12+1.78° 28.78 +3.93°

Mean values with different letters ( o ) in the same row indicate significant differences among all treatments tested (P < 0.05)

" CON = control, CFE1 = commercial crude enzyme product 1, CFE2 = commercial crude enzyme product 2 (same fibrolytic
activity as CFE1), SMS 0.5%, SMS 1x, and SMS 2x = crude fibrolytic enzymes from P. ostreatus at 0.5 times (250 U of endo-
glucanase/kg diet), 1.0 times (500 U of endo-glucanase /kg diet), and 2.0 times (1,000 U of endo-glucanase /kg diet) of

fibrolytic activity to CFE1, respectively

Table 3 Effect of fibrolytic enzyme on CTTAD and AME of broiler diet

TreatmentA
Parameter
CON CFE1 CFE2 SMS 0.5x% SMS 1x SMS 2x

Phase 1 (Day 21-28)
DM 0.686 £0.005°  0.702+0.005°  0.700 £0.004°  0.722 £0.004°  0.74110.005°  0.742 +0.005"
cP 0.680 £0.006°  0.697 £0.008°  0.695 £0.004°  0.724 £0.002°  0.731 £0.007°  0.734 +0.003"
CF 0.233+0.019°  0.33321.462° 0.343 £0.003° 0.362 £1.061®  0.379+0.008"  0.374 +0.005"
Ash 0.233+0.017°  0.264+1.383°  0.266+1.202°  0.292 £0.005°  0.3321.162°  0.324 +1.222°
EE 0.589+0.006°  0.617 £0.006°  0.608 +0.005°  0.628 £0.008°  0.642 +0.004°  0.646 +0.001°

AME (MJ/KQ) 10.46 +0.002°
Phase 2 (Day 35-42)

DM 0.700 +0.002°
cP 0.685 +0.003°
CF 0.315 £0.011°
Ash 0.262 +0.004°
EE 0.608 +1.291°
AME (MJ/Kg) 11.03 £0.15°

0.121 £0.26"

0.727 £0.001°
0.697 £0.003°
0.356 +0.006"
0.286 +0.009°
0.627 +0.007°

12.00 £0.15°

12.06 £0.27°

0.729 +0.005°
0.718 £0.003°
0.353 £0.006"
0.292 +0.006°
0.619 +1.651°
11.73 0.23°

12.26 £0.30°

0.739 £0.005"
0.740 £0.007°
0.364 +0.006"
0.317 0.009"
0.646 +1.332°
12.99 +0.26°

13.25 +0.17°

0.756 +0.001°
0.758 +0.008°
0.381 0.002°
0.347 0.002°
0.680 +0.005°
14.07 +0.11°

13.01 +0.18°

0.757 0.004°
0.753 £0.006°
0.386 +0.015°
0.347 0.006°
0.679 0.001°
13.64 +0.09"

Mean values with different letters (*°) in the same row indicate significant differences among all treatments tested (P < 0.05).

" CON = control, CFE1 = commercial crude enzyme product 1, CFE2 = commercial crude enzyme product 2 (same fibrolytic
enzymes activity as CFE1), SMS 0.5%, SMS 1x, and SMS 2x = crude fibrolytic enzymes from P. ostreatus at 0.5 times (250 U/kg
diet), 1.0 times (500 U/kg diet), and 2.0 times (1,000 U/kg diet) of fibrolytic activity to CFE1, respectively
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