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Effect of Mixed Microbes Addition on Chemical Change and

Silage Storage of Spent Mushroom Substrates

Young Il Kim, Joon Sang Seok and Wan Sup Kwak
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Konkuk University, Danwol-dong 322, Chung-Ju, Chung-Buk, 380-701, Korea

ABSTRACT

This study was conducted to evaluate effects of mixed microbes addition on physico-chemical, fermentative
and microbial parameters of sawdust-based spent mushroom substrates (SMS). The SMS was inoculated
with mixed microbes (Enterobacter ludwigii, Bacillus cereus, 2 strains of Bacillus subtillis, Saccharomyces
cerevisiae and Lactobacillus plantarum) at 1% level (wet basis) and anaerobically fermented during the
different periods (up to 8th week). Compared with the SMS before ensiling, the ensiled one had higher
CP, NDF and ADF percentages and lower DM and NFC percentages. However, levels of change were
very low. The in situ ruminal disappearance of SMS DM and NDF decreased with the ensiling period
prolonged. For fermentative parameters, pH reduced and lactic acid contents increased after ensiling,
compared with those after ensiling. At 8th week of ensiling, pH increased and lactic acid contents reduced
again, compared with those at 4th week of ensiling; however, the silage still showed favorable
fermentation status. Lactic acid bacteria counts did not change throughout 8 weeks of ensiling. Counts of
total microbes and yeast reduced after 4th week of ensiling period. Counts of lactic acid bacteria and yeast
at 8th week of ensiling were in the levels of 10°cfu/g. These results indicate that anaerobic fermentation
with microbial addition could be an effective way for the long term (8 weeks) storage of the SMS.

(Key words : Spent mushroom substrate, Spent mushroom compost, Silage, Storage, Feed)
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Table 1. Changes in chemical composition of spent mushroom substrates according to the

storage periods”?
Item Initial Deep 3 Ensiled SE
Stacked 3d 1wk 2wk 4wk 8wk
.......................................... 0ff coerericarinieiiirieinaiitiniiieeiinaeenas
Dry matter 35.1% 346 344" 342" 340"  342™ 338 0.3
Crude ash 43 45 4.4 43 46 45 4.4 0.2
Organic matter 95.7 95.6 95.6 95.7 95.4 95.5 95.6 0.2
Crude protein(CP) 100 10.0“ 99  106° 105" 109  11.4° 0.4
True Protein 761°  66.9° 66.8°  545°  585°  612°  57.4° 43
Non-protein nitrogen ~ 23.9°  33.1° 332" 455 415 388"  426° 4.3
Ether extract 0.3 0.3% 0.2° 0.2 0.3" 0.2° 03" 01
Neutral detergent fiber ~ 78.2°  77.8° 80.7° 791  806®  79.6™ 816" 1.1
Acid detergent fiber 63.3"°  66.6° 66.5°  67.0°  66.0° 660" 686" 1.4
Hemicellulose 1490 11.2° 143° 121* 146° 136 133" 17
Nonfibrous carbohydrate ~ 7.2% 75° 48 58"  41% 48 23 13

Y Dry matter basis.

2 Means of 5 observations.

¥ Deepstacked for 1 day.
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Table 2. In situ fractions and ruminal disappearance of DM and NDF in spent mushroom
substrates according to the storage periods”

Deep Ensiled
stacked? 39 wk 2wk 4wk 8wk

Initial

Dry matter fractions

Water solubles and a b be c be be c
45,m filterable 13.3 11.7 10.7 9.7 10.8 10.3 10.0 0.6

Insoluble digestible 10.1° 9.4% 99 759 68" 8&™ 82 07

Non-digestible 76.6° 789" 794" 828  824* 809" 8l8a 1.0
NDF fractions

Digestible 17.0° 151  154® 125°  11.0° 135° 133® 23

Non-digestible 83.0° 84.9° 846 875° 89.0° 865" 867" 23
Disappearance

DM 23.4° 21.1° 206" 175°  17.6° 191"  182° 1.0

NDF 17.0° 151® 154 125° 110" 135° 133" 2.3

U Least square means of 4 observations.
*bed Means with different superscripts within the same row are significantly different (P<0.05).

Table 3. Fermentation parameters of spent mushroom substrate according to the storage

periods”
Item Initial Deep Ensiled SE
M Stacked®  3d 1wk awk 4wk Bk
pH 473 429" 447 458" 4.47° 453 477" 004
Lactic acid (%)  0.15° 0.20°  0.40% 0.44° 0.44° 0.35" 033" 005
WSC (%) 0.60° 055° 054 035 037"  0.69° 067  0.09

Y Least square means of 5 observations.
2 Deepstacked for 1 day.
¢ Means with different superscripts within the same row are significantly different(P<0.05).
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Table 4. Change in microbial counts of spent mushroom substrate according to the storage

periods”
Item Initial Deep Ensiled SE
Stacked? 3d 1wk 2wk Awk 8wk
....................................... LOG1p CFU/G® -+vereevemrmemmneniinniieiie s
Total microbes 9.04% 8.38™ 9.61° 0.05°  867° 82 828° 034
Lactic acid bacteria ~ 8.97° 8.52% 9.08" 9.15° 872 810" 867" 031
Yeast 8.96" 8.30° 941° 907 899" 836" 836" 041

Y Least square means of 5 observations.

2 Deepstacked for 1 day.

¥ Colony-forming unit per gram of wet sample.

¢ Means with different superscripts within the same row are significantly different(P<0.05).
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