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Abstract

In order to take advantage from waste coconut husk from the orchid farming industry, a suitable
condition for oyster mushroom (Pleurotus ostreatus (Jacq. ex Fr.) Kumm.) cultivation by using the
waste coconut husk from the orchid culture was studied. The waste coconut husk from the orchid
culture and Para-rubber wood sawdust in different ratios were investigated for oyster mushroom
cultivation. The results revealed that the waste coconut husk and the sawdust with the ratio of 25:75
gave the highest percentage of biological efficiency by 67.20 + 10.41. When this ratio of culture media
was used as the basic media, the factors, i.e. rice barn, sucrose, lime, gypsum, Epsom salt, urea and
molasses, affecting the mushroom production were studied by using Plackett-Burman experimental
designs. The rice bran and lime showed a significant effect on mushroom production. Response
Surface Methodology was used for study on optimum concentration of percentage of biological
efficiency of mushroom by Central Composite Design of two factors. The optimum concentration for
highest percentage of biological efficiency of oyster mushroom production was 11% rice bran and 2%
lime as supplements, which yield percentage biological efficiency by 71.51. The chemical composition
of the oyster mushroom cultivated in the waste coconut husk and saw dust ratio of 25:75 was analyzed.
The results showed that the mushroom contained 16.09% protein, 68.73% carbohydrates, 1.16% fat,

37.40% crude fiber, and 5.87% ash in term of dry weight.

Keywords: Mushroom cultivation; Coconut husk; Percentage of biological efficiency; Oyster

mushroom
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Table 1 Substrates and supplyments for oyster mushroom cultivation.

Weight of
Substrates and supplyments (parts by weight)
mushroom bag
The
The
Substrate waste
Para-
ratio coconut Rice Epsom Wet Dry
rubber Gypsum Lime | water
husk from barn salt matter | matter
wood
orchid
sawdust
cultivation
100:0 100 0 5 2 0.2 1 1200 600 118
75:25 75 25 5 2 0.2 1 1000 900 176
50:50 50 50 5 2 0.2 1 950 900 201
25:75 25 75 5 2 0.2 1 900 900 217
0:100 0 100 5 2 0.2 1 800 900 456
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Table 2 Productivity of oyster mushroom cultivated on the waste coconut husk from orchid cultivation

and the Para-rubber wood sawdust in different ratios.

Period of
Period for the first | Period of the
mycelium fruiting last fruiting
Fresh Dries Percentage
Substrate to Amount of after after initiation
weight/bag |weight/bag | biological
ratio colonizing | flushes initiation Min-Max
(gram) (gram) efficiency
substrate Min-Max (Avarage)
(days) (Avarage) (days)
(days)
3-13 22-49
23.53 3.27 £ 4537 £ 5.47 + 38.92 +
100:0 (8.00 (36.73
1.25° 0.80% 6.62° 0.90° 5.50°
2.88)%® 7.37)°
5-10 8-70
23.13 3.27 75.38 8.98 + 49.62 +
75:25 (6.93 + (43.20
0.64° 1.28% 28.94° 3.56° 19.05°
1.75) 19.22)%°
6-10 18-69
23.33 3.40 £ 83.85 + 9.33 ¢ 47.56 £
50:50 (6.13 £ (45.13
0.72° 0.91% 16.33° 2.15° 9.26°
1.25)° 15.87)%®
8-16 32-70
28.27 4.00 + 149.26 + 18.16 * 67.20 £
25:75 (9.87 = (64.10
0.59° 0.93° 23.13° 2.47° 10.41°
3.31)° 10.60)°
5-8 23-70
28.87 273 £ 170.18 21.09 £ 4347 £
0:100 (5.87 = (53.60
1.06° 0.46° 28.29° 2.55¢ 7.23°
0.99) 18.72)>

The values presented are the means and standard deviations of the experiments. There are no

significant differences between

the points marked with the same letter (p-value<0.05).
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67.20 = 10.41 (Table 1)
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Table 3 Plackett—-Burman design for screening variables affecting the percentage of biological efficiency

of oyster mushroom.

Variable Percentage
Run No.
Xp | Xo | X3 | X4 | X5 | X¢ | X, | D, | D, | D; | D, | biological efficiency
1 S T T T O T T A A I A -1 S I T I 40.102 + 3.509
2 S5 I 2 s O e O o T I o O B -1 -1+ 56.704 + 5.961
3 S T T O T S A O A B B I B -1 -1 72.305 + 17.444
4 S5 I I 2 - . e O Y I e O O Y I 2 B A | -1 43.720 + 5.451
5 -1 o I T O A T s A O A O I B B 54.201 + 8.014
6 -1 -1 S T O I O O O A A I 26. 488 + 5.423
7 +1 | -1 -1 S T T T O I T A A O B IO I 45.646 + 5.286
8 +1 | +1 | -1 -1 S O T O I O O B I 42.785 + 5.39%4
9 +1 | +1 | +1 | A1 -1 S T T A O B A A 59.935 + 15.275
10 S I I O A O B -1 S I I I I I | 56.153 + 2.945
11 +1 | 1 |+ +1 | 1| - -1 S T O T I I 65.242 + 14.296
12 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 19.357 + 3.576

Table 4 Regression coefficient results from Plackett-Burman data.

Variable Effect Coefficient | SE Coefficient t-value p-value
Constant 48.58 2.09 23.27 0.00
X1: Rice bran 11.51 5.76 2.09 2.76 0.05*
X2: Sucrose 2.64 1.32 2.09 0.63 0.56
X3: Quicklime 24.35 12.18 2.09 5.83 0.00*
X4: Gypsum 4.18 2.09 2.09 1.00 0.37
X5: Magnesium Sulfate 4.71 2.36 2.09 1.13 0.32
X6: Urea 0.37 0.18 2.09 0.09 0.93
X7: Molasses 4.44 2.22 2.09 1.06 0.34
S =7.23304 R-sq =91.91% R-sq (adj) = 77.75%

* a significance level of 0.05 (p-value<0.05)
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Table 5 Experimental plan for optimization of the percentage of biological efficiency of oyster mushroom

using central composite design (CCD).

Percentage biological
Coded variable Natural variable
efficiency
Run
X1: X2: X1: X2:
Observed Predicted
Rice bran Quicklime Rice bran Quicklime

1 -1 -1 5 1.5 57.45 58.48
2 1 -1 9 1.5 67.73 67.66
3 -1 1 5 2.5 60.53 62.91
4 1 1 9 2.5 68.86 70.24
5 -2 0 3 2 56.00 54.92
6 2 0 11 2 71.51 71.44
7 0 -2 7 1 61.88 62.02
8 0 2 7 3 70.34 69.04
9 0 0 7 2 67.33 65.29
10 0 0 7 2 65.94 65.29
11 0 0 7 2 65.05 65.29
12 0 0 7 2 64.56 65.29
13 0 0 7 2 65.89 65.29

Table 6 Analysis of variance for the experimental results of the central composite design ( quadratic

model).
Source DF Seq SS Adj SS Adj Ms t-value p-value
Regression 5 249.89 249.89 49.98 20.76 0.00*
Linear 2 241.53 241.53 120.77 50.17 0.00*
Square 2 7.51 7.51 3.75 1.56 0.28
Interaction 1 0.86 0.86 0.86 0.36 0.57
Residual Error 7 16.85 16.85 2.41
Lack-of-Fit 3 12.39 12.39 413 3.71 0.12
Pure Error 4 4.46 4.49 1.12
Total 12 266.74

* a significance level of 0.05 (p-value<0.05)
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Table 7 Regression coefficient estimates for the percentage of biological efficiency of oyster mushroom.

Term Coefficient SE Coefficient t-value p-value
Constant 65.29 0.64 101.35 0.00
Rice bran (X,) 413 0.45 9.22 0.00*
Quicklime (X,) 1.75 0.45 3.92 0.01*
X2 -0.53 0.32 -1.63 0.86
X,2 0.06 0.32 0.19 0.86
XX, -0.46 0.78 -0.60 0.57
S =155148 R-Sq=93.68% R-Sq(adj) = 89.17%

* a significance level of 0.05 (p-value<0.05)
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