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SUMMARY

In order to investigate the compositional change of composts during the growing of
cultivated mushroom (Agaricus bisporus), composts and mushrooms during the period of
filling to ending under commercial conditions were subjected to chemical analyses. The
results are summarized as follows and the mechanism of composting for mushroom
cultivation was proposed.

1) The temperature change of growing bed and room was observed and the yield of
mushroom for each cropping time was recorded to get 15.6kg/m? in total crops.

2) Composts after filling showed pH 8.2 which dropped to 6.4 after casing and continued
so up to ending.

3) On the dry weight basis of composts, crude ash increased whereas total nitrogen,
ether extract and crude fibre decreased gradually to bring about the lowering of
organic matter.

4) Total nitrogen of composts decreased gradually and more insoluble nitrogen was lost
than soluble nitrogen. The C/N ratio of composts was initially 21 which was gradually
lowered to 16.

5) The losses of a-cellulose, pentosan and lignin in composts were 87%, 75%, and 60%,
respectively, in which a-cellulose decreased markedly after casing.

6) Free reducing sugars of composts increased continuously. Gradually increased free
amino acids till second cropping decreased again thereafter. Composts at the filling
stage contained alanine, glutamic acid, glycine and serine in which glycine decreased
markedly whereas proline increased remarkably upon mushroom cultivation.

7) Among minerals of composts, phosphorus and zinc tended to decrease, potassium and
copper tended to increase and sodium showed no marked change.

'8) In comparison of mushrooms from different cropping time with respect to proximate
composition, minerals, free reducing sugars and amino acids, no marked difference

was observed. However, a little higher values were observed in crude fat, free
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reducing sugars and sodium content for early crops and in free amino acids and

phosphorus content for late crops. Twelve free amino acids including alanine, serine,

threonine, and glutamic acid were detected in the cultivated mushroom.

9
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According to above experimental results, it was possible to support the mechanism of

compositing that the formation of ammonia and decomposition of carbohydrates by

mesophiles are followed by protein biosynthesis, formation of microbial bodies and

nitrogen-rich

lignin humus complex by thermophiles, thus supplying necessary

nutrients for mushroom growth, along with residual carbohydrates.
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Table 1. Operating conditions of amino. acid autoanalyzer

Neutral ‘and acidic ‘aminc -acids

\ Basic amino acids

Column size

0.9 X50cm

0.9X15cm

Resin Hitachi custom 2612 Hitachi custom 2611
Flow rate:

Buffer solution 60ml/hr 60ml/hr
Ninhydrin reagent 30ml/hr 30m!/hr
Column temperature 55°C 55°C
Buffer solutlon pH3.25 and 4.25

Buffer change time 70 min
Analysis-time 185 min
Chart speed 12cm/hr

0. 2M citrate buffer

0. 35M citrate buffer

165 min

|
|
i
|
]
S pH 5.28
|
l
E 12cm/hr
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Table 2. Yield of mushrooms according to cropping time and size (means of 3 replications)

Yield Number of mushrooms/m?
Crop (ka/m?) - -
Big ‘ Medium Small

1st 3.84 | 151 1 150 137
2nd 3.51 139 119 72
3rd 3.59 138 ‘ 96 64
4th 2.91 153 60 23
5th 1.63 81 l 35 10
6th 0.18 9 ‘ 1 0

Total 15. 66 671 ] 61 306

Size of the mushrooms (cap diameter)

Big: bigger than 4cm, Medium:3~4cm, Small:smaller than 3cm
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Fig. 1. Changes of compost and room temperature:
during mushroom cultivation.
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Fig. 2. Changes in moisture content and pH of
composts during mushroom cultivation.
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Table 3. Proximate analyses of composts during mushroom cultivation

. Total | ! . .
Stage pH | M(El;atslre nit(rgég)en Etheg%?;{tract “ Cru((i/i)ash Qg%e) fibre

Filling 8.2 75.0 1.55 2.0 24.7 25.7
Spawning 78 69.7 1.75 2.0 31.9 25.0
Casing 6.4 66. 4 1.84 1.8 41.0 24.7
Ist cropping 6.4 64.8 0.98 1.6 43.0 14.6
2nd cropping 6.0 62.3 0.96 1.5 44.2 10.3
3rd cropping 6.1 60. 5 1.00 1.5 44.8 9.1
4th cropping 6.0 58.6 1.04 1.4 45.3 7.8
Ending 6.3 57.0 0. 89 1.2 47.7 6.2

*Means of 3 determias on dry weight basis except pH and meisture
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Table 4. Changes 1n mtrogen content of composts during mushroom cultivation

5 % N on dry weight basis % N on equal ash ba31s
age

¢ Total Soluble Insoluble Total Soluble Insoluble
Filling 1.55 0.54 1.01 1.55 0.54 1.01
Spawning 1.75 0.53 1.22 1.37 0.41 0.95
Casing 1.74 0.54 1.20 1.05 0.33 0.72
1st cropping 1.52 0.50 1.02 0.87 0.29 0.58
2nd cropping 1.40 10.50 0.90 0.78 0.27 0.51
3rd cropping 1.32 0.47 0.85 0.73 0.26 0.47
Ath cropping 1.24 0.45 0.79 0. 68 0.25 0.43
Ending 1.10 0.41 0.69 0. 57 0.21 0.36
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Table 5. Changes in carbohydrate content and C/N ratio of composts during mushreom cultivation

(% on dry weight basis)

Stage Lignin Pentosan a-Cellulose ! Total carbon C/N ratio
Filling 18.6 16.9 21.5 32.4 20.9
Spawning 18.7 14.8 20.0 31.8 18.2
Casing 18.0 14.2 19.0 29.5 17.0
Ist cropping 17.0 13.0 13.6 25.9 17..0
2nd cropping 16.5 12.0 10.0 23.4 16.7
3rd cropping 15.8 11.2 8.6 21.8 16.6
4th cropping 15.2 10.5 7.2 20.3 16.4
Ending 14.1 | 8.4 5.4 17.6 16.0

|
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Table 6. Changes in carbohydrate content of
composts as converted to equal ash ba51s(/)

Stage ]LxgnmlPentosan a-Cellulose| Ash
Filling 18. 6] 16.9 21.5| 24.7
Spawning 14.5 11.5 15.5/ 24.7
Casing 10. 8 8.6 11.4) 24.7
2nd cropping 9.2 6.7 5.6 24.7
3rd cropping 8.8 6.2 4.7 24.7
4th cropping 8.3 5.7 3.9 24.7
Ending 7.3 4. 3. 2.8 24.7
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“Table 7. Changes in free reducing sugars and amino acids of composts during mushroom cultivtion

g Reducing sugars(mg%) Amino acids (mg%)

e Fresh wt. basis | Equal ash basis | Fresh wt. basis Equal ash basis
Filling 24.1 24.1 14.6 14.6
Spawning 21.9 18.2 14.5 12.1
Casing 70.9 48.2 32.6 22.1
Ist cropping 71.2 47.2 40.8 27.1
2nd cropping 76.6 51.4 39.6 26. 6
3rd cropping 95.0 65.2 27.5 18.6
4th cropping 113.2 79.0 15.4 10.7
Ending 141. 3 96.4 14.0 9.5

*Reducing sugars were expressed as glucose equivalent and amino acids, as leucine equivalent.
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Fig. 7. Changes in free reducing sugars and
amino acids of composts as converted to
equal ash basis during mushroom
cultivation.
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“Table 8. Composition of free amino acids in

composts during mushroom cultivation

(Unit: mole%)

Stage|
FillingjCasing| 1st cropping | Ending

Amio acids

Serine 6.1 6. 5 7.8 9.0
Glutamic acid | 30.4; 28.5 25.7 20.2
Proline — 8.8 34.0 57.6
Glycine 25.8] 22.5 10.2 0.5
Alanine 37.6 32.5 20.8 9.7
Valine — 0.4 0.7 0.8
Isoleucine — 0.4 0.6 0.7
Leucine — 0.4 0.5 0.6
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Table 9. Mineral content of composts during mushroom cultivation

Stage P(%) K(%) Na(%) Cu (mg%) Zn (mg%)
Filling 0.81 1.05 0. 86 5.9 81.3
Spawning 0.78 1.10 0.97 ..8 62.5
Casing 0.67 1.41 0.93 5.9 60.5
1st cropping 0.65 1. 58 0. 87 6.6 56.5
2nd cropping 0. 67 1.56 0.84 11.9 58.9
3rd corpping 0.65 1.51 0.80 14:2 60.2
4th cropping 0.64 1.48 0.75 18.0 65.7
Ending 0.61 1.34 1.16 16.8 72.0

*means of 3 determinations on dry weight basis
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Table 10. Chemical analyses of mushrooms from different cropping time L
Constituents } Ist crop 2nd crop 4th crop Reference®
Moisture (%) f 93.3 93.1 93.8 88.7
Crude protein (%) [ 1.28 1.29 1.31 2.7
Crude fat (%) | 0.86 0.45 0.42 0.9
Crude ash (%) ) 0.82 0.76 0.73 0.9
Crude fibre (%) ij nil nil nil 0.9
Phosphorus (%) i 0.13 0.16 0.17 0.103
Potassium (%) [ 0.27 0.33 0.31 0.322
Sodium (%) \ 0.11 0.04 0. 04 0.012
Copper (mg%) i 0.68 1.04 0.72
Zinc (mg%) 1 5.5 3.8 5.3
pH 6.8 7.1 6.5
Free reducing sugars (mg%) 88.6 85.2 70.9
Free amino acids(mg%) \ 60.2 60. 4 66.3

*means of 8 determinations on fresh weigh basis
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Table 11. Composition of free amino acids in the
mushroom from first cropping

Amino acids mole %

Aspartic acid 0.7
Threonine 15.2
Serine 23.7
Glutamic acid 12.5
Proline 5.2
Glycine 4.4
Alanine 29.7
Valine 3.2
Methionine 0.7
Isoleucine 0.8
Leucine 1.9
Lysine 1.9
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