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ABSTRACT

This study was carried out to monitor feed-nutritional components, toxic heavy metals (Cd, Pb and As)
and pesticide residues through three cultivation stages (1% initial culture stage, 2" mycelial growth stage,
and 3" fruit body-harvested stage) of king oyster mushroom (Pleurotus eryngii) produced by bottle type
cultivation and oyster mushroom (Pleurotus osteratus) produced by vinyl bag type cultivation. For both
cultivation types, compared with the initial culture, the weight reduction rate in spent mushroom substrates
(SMS) after fruit body harvest was 29% for total wet mass, 21~25% for dry and organic matters and 19
~22% for neutral detergent fiber. Two thirds to 3/4 of organic matter degraded and utilized by mycelia
and fruit bodies was originated from fiber, of which the primary source (50~70%) was hemicellulose. The
effect of mycelial growth stage on chemical compositional change in culture was little (P>0.05) for bottle
type cultivation of king oyster mushroom but considerable (P<0.05) for vinyl type cultivation of oyster
mushroom. Culture nutrients uptake by fruit bodies was very active for the bottle type cultivation. Compared
with SMS, harvested fruit bodies (mushrooms) contained higher (P<0.05) crude protein, non-fibrous
carbohydrate, and crude ash and lower (P<0.05) neutral detergent fiber. Regardless of stages, no culture
samples were contaminated with toxic heavy metals and pesticide residues. In conclusion, the increase of
fiber (neutral and acid detergent fibers) and indigestible protein contents and the decrease of true protein
content in SMS indicated that the feed-nutritional value of SMS was significantly reduced compared with
that of the initial culture and they were safe from toxic heavy metals and pesticide residues.
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Table 1. Change in chemical components(g) of mushroom(Pleurotus eryngii) substrates according

to the stage of bottle type cultivation” ?

Mushroom cultivation stage Weight

ftem Stage 1% Stage 2" Stage 3° SE loss

g g g
.......................................... G e

Wet weight 525.7° 530.8° 371.2° 25.8 154.5
Dry weight 188.2° 178.3* 141.9° 8.1 46.3
Organic matter 180.5° 170.9° 135.1° 7.8 45.4
Neutral detergent fiber 136.8° 134.6° 107.3° 6.1 29.5
Acid detergent fiber 99.3 99.7% 84.2° 40 15.1
Hemicellulose 37.4 35.0° 23.1° 29 14.3
Lignin 49.3° 313" 30.0° 48 19.3
Nonfibrous carbohydrate 21.6° 19.6* 14.4° 18 7.2
Crude protein 13.6° 12.6° 9.8 0.7 38
True protein/CP 10.3* 9.8° 5.2° 0.9 5.1
Non-protein N/CP 3.3 2.8 4.6° 0.6 -13
ADF-CP/CP 5.1° 5.2° 4.2 03 0.9
Ether extract 8.6° 4.0 37 08 4.9
Crude ash 7.7° 7.4% 6.8" 0.4 0.9

Y Means of 5 observations.
2 Dry basis except for wet weight.
® Mushroom substrates mixture at the initial stage.

% Mushroom substrates mixture at the end of mycelial stage(::IOth day after incubation).
9 Spent mushroom substrates after the yield of fruit bodies(50th day after incubation).
* Means with different superscripts within the same row are significantly different(P<0.05).
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Table 2. Change in chemical composition(%) of mushroom(Pleurotus eryngii) substrates

according to the stage of bottle type cultivation

D, 2

Mushroom cultivation stage

ftem Stage 17 Stage 2 Stage 3° >
e Of) eerenneeeiner e rare e renaes
Dry matter 35.8° 33.6° 38.3° 1.0
Neutral detergent fiber 72.6° 755 75.7° 1.0
Acid detergent fiber 52.8° 55.9" 59.5% 15
Hemicellulose 19.9% 19.6° 16.2° 11
Lignin 26.2° 17.6° 21.2° 2.7
Nonfibrous carbohydrate 115 11.0 10.1 1.0
Crude protein 7.2 7.1 6.9 0.3
True protein/CP 75.5° 78.0° 52.5” 6.2
Non-protein N/CP 245 22.0° 475° 6.2
ADF-CP/CP 37.3 41.8" 43.3° 3.3
Ether extract 4.6° 2.3 2.6° 08
Crude ash 4.1° 4.2 48 0.1
Minerals
Ca 0.09 0.09 0.09 0.01
P 0.54 058 051 0.06
Mg 0.12 0.12 0.12 0.01
K 0.72 0.78 0.76 0.04
Cu (ppm) 0.7° 1.0° 0.2° 0.1
Fe (ppm) 63.3" 64.2° 151.3* 21.1
Mn (ppm) 56.7 60.8 62.4 49
Zn (ppm) 18.8 18.1 19.7 31
Na (ppm) 53.9% 46.0° 60.2° 6.0

Y Means of 5 observations.
2 Dry basis.

® Mushroom substrates mixture at the initial stage.

% Mushroom substrates mixture at the end of mycelial stage(30th day after incubation).
9 Spent mushroom substrates after the yield of fruit bodies(SO‘h day after incubation).
 Means with different superscripts within the same row are significantly different(P<0.05).
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Table 3. Change

according to the stage of vinyl bag type cultivation

FES WHTHP<0.05). FAHHOR AE, 7]
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e v WA F#-S AAA S 717H6EY) w
Aoz s
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T 5 AR o A xR e T FAE
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18.8%, hemicellulose= 48.2%, W|A-F+AE5~3}
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Fin

in chemical components(g) of mushroom(Pleurotus osteratus) substrates

1, 2

Mushroom cultivation stage Weight

ftem Stage 17 Stage 2 Stage 3” SE loss

TG e

Wet weight 609.6" 610.4° 435.0° 40.2 174.6
Dry weight 207.2° 171.4° 164.6" 12.9 426
Organic matter 198.2° 163.7° 157.0° 122 412
Neutral detergent fiber 163.5% 141.4° 132.8° 11.4 30.7
Acid detergent fiber 118.9 114.8 109.8 9.3 9.1
Hemicellulose 44.6° 26.6" 23.1° 2.7 215
Lignin 36.7 41.8 4.1 4.7 —4.4
Nonfibrous carbohydrate 9.2° 41° 6.2° 18 3.0
Crude protein 23.1° 17.9° 17.7° 1.4 5.4
True protein/CP 21.3 15.7° 14.8° 1.2 6.5
Non-protein N/CP 1.9 2.3 2.9 0.7 -1.0
ADF-CP/CP 7.2 12.0° 12.8° 17 —56
Ether extract 2.4 0.3 0.3 0.1 2.1
Crude ash 9.0° 7.7 7.7 0.7 13

Y Means of 5 observations.
2 Dry basis except for wet weight.
® Mushroom substrates mixture at the initial stage.

% Mushroom substrates mixture at the end of mycelial stage(25™ day after incubation).
9 Spent mushroom substrates after the yield of fruit bodies(31" day after incubation).
 Means with different superscripts within the same row are significantly different(P<0.05).
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chemical composition(%) and minerals of mushroom(Pleurotus osteratus)

substrates according to the stage of vinyl bag type cultivation

1, 2

Mushroom cultivation stage

Item SE
Stage 17 Stage 2 Stage 3
............................................. %
Dry matter 34.0° 28.1° 38.0° 2.2
Neutral detergent fiber 78.9° 82.4% 80.7° 0.9
Acid detergent fiber 57.4° 66.9° 66.7° 1.0
Hemicellulose 21.5% 15.6" 14.0° 0.9
Lignin 17.7° 24.3 25.0° 17
Nonfibrous carbohydrate 4.4° 25° 3.8% 1.0
Crude protein 112 10.5 10.7 0.4
True protein/CP 92.0° 87.4° 83.7° 2.9
Non-protein N/CP 8.0° 12.6® 16.3° 2.9
ADF-CP/CP 31.0° 67.1° 2.4 6.6
Ether extract 1.1° 0.2° 0.2° 0.1
Crude ash 43 45% 4.7 0.2
Minerals
Ca 0.50° 0.24° 0.28° 0.06
P 0.17° 0.13° 0.10° 0.01
Mg 0.10° 0.08° 0.10® 0.01
K 0.76 0.80 0.72 0.05
Cu (ppm) 2.00° 0.03 0.17° 0.08
Fe (ppm) 359.5 321.6 397.0 81.3
Mn (ppm) 24.2 19.3 23.7 3.7
Zn (ppm) 18.8 7.9 10.9 9.4
Na (ppm) 276.8 2445 259.9 22.2

Y Means of 5 observations.

2 Dry basis.

® Mushroom substrates mixture at the initial stage.
% Mushroom substrates mixture at the end of mycelial stage(25" day after incubation).
9 Spent mushroom substrates after the yield of fruit bodies(31" day after incubation).
 Means with different superscripts within the same row are significantly different(P<0.05).
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Table 5. Change in toxic heavy metal according
to the stage of bottle type and vinyl
bag type cultivation” ?

Mushroom cultivation stage
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Fig. 1. Chemical compositional differences

between spent mushroom substrates and
mushroom fruit bodies according to bottle
type and vinyl bag type cultivation[SMS
= Spent mushroom substrate, NFC =
Non-fibrous carbohydrate, NDF = Neutral

detergent fiber; *°

Means with different

letters within the same cultivation type
are significantly different (P<0.05)].

Cultivation
Stage 1% Stage 2Y Stage 3°
............... PPIM +reveeereneeens
Bottle type
Cd ND ND ND
Pb ND ND ND
As 0.11 0.19 ND 0.18
Vinyl bag type
Cd ND ND ND
Pb ND ND ND
As 040° ND° 007" 018

Y Means of 5 observations.

2 Dry basis.

) Mushroom substrates mixture at the initial stage.

) Mushroom substrates mixture at the end of mycelial

stage.

% Spent mushroom substrates after the yield of fruit
bodies.

% Means with different superscripts within the same

row are significantly different(P<0.05), ND=not

detected.
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