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] 1. EHEEER R REE BB 7 B BRE AT - A5 A B AR SRR O BB Sk &
Table 1. The formulae of various substrates of Pleurotus eryngii and their water contents at inoculation, before and
after fruiting *

Sawdust Barley flour * Rice bran * Water content (%)

D
Subs FW(ke) DW FW DW FW DW at before after weir;ht
No.” Strain  New Spent (%) (kg) (%) (kg) (%) inoculation  fruiting  fruiting (g/bottle)
1 BO11 600 0 50 137.91 35 58.36 15 64.60 67.73 53.40 229.34
1 B012 600 0 50 137.91 35 58.26 15 64.60 69.93 54.90 229.34
2 BO11 300 200 50 124.29 35 52.61 15 65.20 66.20 53.50 222.38
2 B012 300 200 50 124.29 35 52.61 15 62.20 68.00 55.60 222.38

* All components of each substrate were uniformly mixed mechanically, filling, capping and inoculation of substrate were
conducted by automatic machines. The new sawdust was derived from Trema orientalis and had been heaped for 4 months
before use and the average water contents of the new sawdust and of its mixture with spent substrate were 71.27% and
68.93%, respectively.

Y Subs No.1 = new sawdust, Subs No.2 = fresh sawdust mixed with spent substrate in a ratio of 1:1 by dry weight. Each
substrate was added with 3.28 and 2.95 kg of calcium carbonate respectively, the first and the second substrate was added
with 135.51 and 162.86 kg of tap water respectively.

*The average water contents of barley flour and rice bran were 12.5% and 11.4%, respectively. FW=fresh weight; DW=dry
weight.

® 2. FEAFETEE N7 A5 BO11 Bl BO12 ff 3R 28 5 B HY 8 G 1 i PR
Table 2. Comparisons of the productivities and fruiting characteristics of two Pleurotus eryngii strains BO11 and B012,
cultivated on two sawdust substrates with bottle cultivation technology *

Days for Days from
Biological Production Days from harvesting holing to Days for  Dry

Subs Yield efficiency efficiency holingto 90% of'total harvesting 90% finishing matter
No.? Strain (g/36 bottles) (%) (%) 1* harvest yield of total yield harvest  loss %
1 BOIl 60773 c¢* (168.8)* 73.8b 81.0c 1426 62a 193b 71a 1640
2 B012 6951.7a (194.1) 84.4a 99.4 a 173 a 40b 203 a 47b 246a
3 BOIl 5908.8c (165.3) 709b 73.0d 14.1b 64a 19.5b 78a 1l4c
4  BOI12 6366.6b (177.8) 843 a 91.7b 173 a 43Db 20.5a 5.1b  122¢

* The formulae of all substrates and their water contents at inoculation, before and after fruiting were shown in Table 1. All
plastic bottles with substrate were weighed and recorded both after inoculation and before fruiting.

¥ Each formula of substrate had 12 replicates which were arranged by random, each replicate consisted of 36 bottles(1100 mL).

* Duncan’s multiple range test, column with the same letter are not significant at 5% level. * =yield per bottle (g/bottle).

EHESEEETAABEASHEERBHFESHNZE
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R HSERERI AT TR > AUECTT 3 B2 48R0 1 B 2 95 B A2 S HRE - i B - AV REEREE
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B2 > moe 2 DU RYE Sl 34> - 1 iE DU AR ES FL B 2 8 20 B R R 255.69 g~ 237.51
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B ERBD BV EEE T > PSR 5 WA H A B HESE BRI LA R A EH W E 35%.2 KB
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Table 3. The formulae of various substrates of Pleurotus eryngii and their water contents at inoculation and before

fruiting *
Sawdust Barley flour * Rice bran * Water content (%)
Subs FWkg)  pDw FW  DW FW  DW at before Dry weight
No. ¥ Strain  New Spent (%) (kg) (%) (kg) (%) inoculation fruiting (g/bottle)
1 BO11 300 0 50 71.93 35 30.44 15 63.83 64.03 217.46
1 B012 300 0 50 71.93 35 30.44 15 63.83 64.00 217.46
2 BO11 210 70 50 73.69 35 27.64 15 62.27 65.20 238.21
2 B012 210 70 50 73.69 35 27.64 15 62.27 63.73 238.21
3 BO11 150 100 50 65.54 35 27.74 15 61.33 63.26 255.37
3 B012 150 100 50 65.54 35 27.74 15 61.33 63.33 255.37
4 BO11 90 120 50 58.46 35 24.74 15 61.33 63.73 253.00
4 B012 90 120 50 58.46 35 24.74 15 61.33 63.90 253.00

2 All components of each substrate were uniformly mixed mechanically, filling, capping and inoculation of substrate were
conducted by automatic machines. The water contents of the new sawdust (No.1) was 70.03% and of its mixtures with spent
substrates in substrate No.2, 3 and 4 were 67.1%, 67.33% and 65.21%, respectively.

¥ Substrate No.1 consisted only new sawdust, while the ratios of the new sawdust and the spent substrate by fresh weight in the
substrate No. 2, 3 and 4 were 3:1, 3:2 and 3:4 respectively. Each substrate was added with 1.71, 1.75, 1.56 and 2.95 kg of
calcium carbonate respectively, and added with 83.63, 120.62, 99.58 and 101.72 kg of tap water, respectively.

*The average water contents of barley flour and rice bran were 12.5% and 11.4%, respectively. FW=fresh weight; DW=dry
weight.



240 GERENE HS4E H44W 2005

) 4. PRBRPURNR &0 AN AV E R A A gk BO11 Bl BO12 (R 78 i B Y 6 R 1
Table 4. Comparisons of the productivities and fruiting characteristics of Pleurotus eryngii two strains BO11 and B012,
cultivated on four sawdust substrates with bottle cultivation technology”

Days for Days from Davs for

Biological ~ Production Days from harvesting 90% holing to ﬁni};hin
Subs Yield efficiency  efficiency  holing to 1% of harvesting 90% harvestg
No.Y  Strain (g/24 bottles) (%) (%) harvest total yield of total yield
1 BOI11 3804.0e* (158.5)* 73.5d 73.9d 16.7¢ 58a 214a 6.6a
1 B012 4605.6c (191.9) 87.6a 88.1a 183a 41b 213a 5.0 be
2 BO11 4116.0d (171.5) 72.1d 78.1¢ 162¢ 6.1a 209b 5.9 ab
2 BO12 4836.0 ab (201.5) 84.6 ab 88.0a 18.1a 3.8 bc 20.8b 5.0 be
3 BO11 41904d (174.6) 68.8 ¢ 72.4d 17.3b 43b 20.7b 55b
3 BO12 4804.8b (200.2) 78.1¢ 8240 18.1a 32cd 20.1d 38¢c
4 BOI1 41352d (172.3) 683 ¢ 72.9d 16.8 be 46b 204 ¢ 55b
4 BO12 5032.2a (209.1) 823D 88.5a 183a 2.8d 20.2 cd 38¢c

* The formulae of all substrates and the water contents of these substrates at inoculation and before fruiting were shown in
Table 3. All plastic bottles with substrate were weighed and recorded both after inoculation and before fruiting.

¥ Each formula of substrate had 10 replicates which were arranged by random, each replicate consisted of 24 bottles(1100mL).

* Duncan’s multiple range test, column with the same letter are not significant at 5% level. * = yield per bottle (g/bottle).

3" 5. A IEEERESEE AN FIAC T RS2 Y) B B R R Rk S S ML
Table 5. The formulae of various substrates of Pleurotus eryngii strain BO11 and their water contents at inoculation and
before fruiting *

Sawdust Barley flour * Rice bran * Water content (%)
Subs FW (kg) DW FwW DW FwW DW before Dry weight
No.” New Spent (%) (kg) (%) kg) (%) at inoculation fruiting (g/bottle)
1 0 150 50 58.32 35 21.87 15 62.33 62.90 255.69
2 120 90 50 65.13 35 27.57 15 62.27 63.23 237.51
3 120 90 60 30.80 20 30.42 20 60.87 63.03 239.65
4 450 0 50 101.59 35 43.00 15 60.96 63.17 223.36

“ All components of each substrate were uniformly mixed mechanically, filling, capping and inoculation of substrate were
conducted by automatic machines. The water contents of the new sawdust substrate (No.4) was 71.78% and of its mixtures
with spent substrates in substrate No.1, 2 and 3 were 51.40%, 61.23% and 61.50%, respectively.

¥ Substrate No.4 and 1 consisted only new sawdust and spent substrate respectively, while the ratios of the new sawdust and the
spent substrate by fresh weight in the substrate No. 2 and 4 were 4:3. Each substrate was added with 2.0, 2.5, 2.5 and 2.41
kg of calcium carbonate respectively and added with 161.05, 137.41, 92.99 and 91.84 kg of tap water respectively.

* The average water contents of barley flour and rice bran were 12.5% and 11.4%, respectively. FW=fresh weight; DW=dry
weight.
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B -

AT DA SRS e 2 B (3R K) » 52 2 kA5 IR RIS - HEHECI B 20
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Table 6. Comparisons of the productivity and fruiting characteristics of Pleurotus eryngii strain BO11, cultivated on
four sawdust substrates with bottle cultivation technology *

Days for

Biological Production Days from harvesting ~ Days from holing  Days for
Subs Yield efficiency efficiency holing to 1% 90% of to harvesting finishing
No.” (g/24 bottles) (%) (%) harvest total yield ~ 90% of total yield ~ harvest
1 4226.6a™ (176.1)* 67.6a 70.6 ab 174 a 38a 20.0a 39b
2 4122.2b (171.8) 67.6a 69.3b 17.0a 41a 205a 5.0 ab
3 3755.5¢ (156.5) 65.4b 69.2b 174 a 40a 205a 54a
4 3643.4d (151.8) 68.0 a 72.1a 174 a 4.1a 203 a 5.1ab

“ The formulae of all substrates and the water contents of these substrates at inoculation and before fruiting were shown in Table
5. All plastic bottles with substrate were weighed and recorded both after inoculation and before fruiting.

¥ Each formula of substrate had 10 replicates which were arranged by random, each replicate consisted of 24 bottles(1100mL).

* Duncan’s multiple range test, column with the same letter are not significant at 5% level. * = yield per bottle (g/bottle).

| 7. MRS R E TR R AR S A

Table 7. Cost of each component of the raw materials for preparation of three substrates for Pleurotus eryngii

New sawdust Barley bran Rice bran Total Cost of Rate of sawdust cost on
Source No. FW (kg) Price” FW (kg) Price FW (kg) Price bottles each bottle the total raw materials (%)
1 600.0 2.0 1379 11.0 584 6.0 1500.0 2.0 39.1
2 300.0 2.1 71.9 10.5 30.4 73 768.0 2.1 39.0
3 450.0 22 101.6 11.0 43.0 6.0 1284.0 1.8 419

“The price unit is a new Taiwan dollar.



A 7 R A A A A 243

5| B SRk

TAmEE ~ BRI 2000 o A4 A EHENLNEIS IR ER A VR - AR & T 9:137-144 -
MREL ~ EFZAT » 1993 » FEGRIE Z K EUEEEAENEENH I - ShEREERR SRR

40:37-44 -
BRLERE ~ FHHRDC © 1997 - 2 TR HEND RS B 825 i BN H S i AR SRR R RUR - HHY R 2 1)
6:67-72 -

ARUTER ~ MR R~ fE ~ BOHEAE - 1997 - BERE AN HELRE I N e INE P AR W APl - e
FET5E 46:60-69 o

A - 1996 - WHIGERRRRET T o HhaE RESENTSE 45:381-387 -

B o 1997 o AN [) Rl A 2 it B S BV e S A M AR AR A i S - TP R SR E 46:51-59 -

P - FER - T - 2000 o R[EA R MPE A iELE B B oA AR B ST o R RIS
49:56-64 -

B 1991 o Rt e HEIN B R EAFY A R Z ST o BN R R BLE 3R SC - 86 pp.

FEEAR ~ HEAEHE © 1997 » BEFET Gl AN HE AR S R ¥ /N I SR B - Ho i EL SRR JE 46:70-81 -

Chong, C., R. A. Cline, D. L. Rinker, and O. B. Allen. 1991. Growth and mineral nutrient status of
containerized woody species in media amended with spent mushroom compost. J. Am. Soc.
Hortic. Sci. 116:242-247.

Chong, C., R. A. Cline, and D. L. Rinker. 1994. Bark- and peat-amended spent mushroom compost
containerized culture of shrubs. HortScience 29:781-784.

Danny, L. R., Zeri, and S. W. Kang. 2004. Recycling of Spent Oyster Mushroom Substrate. Mushroom
Growers’ Handbook 1 part II. Oyster Mushrooms. MushWorld 275 pp.

Dinaxia, W., A. Sakoda, and M. Suzuki. 2001. Biological efficiency and nutritional value of Pleurotus
ostreatus cultivated on spent beer grain. Bioresou. Technol. 78:293-300.

Lohr, V. L., S. H. I. Wang, and J. D. Wolt. 1984. Physical and chemical characteristics of fresh and aged
spent mushroom compost. HortScience 19:681-683.

Obodal, M., J. C. Okine, and K. A. Vowotor. 2003. Comparative study on the growth and yield of Pleurotus
ostreatus mushroom on different lignocellulosic by-products. J. Industrial Microbiol. Biotechnol.
30:146-149.

Peng, J. T., C. M. Lee, and Y. F. Tsai. 2000. Effect of rice bran on the production of different king oyster
mushroom strains during bottle cultivation. J. Agric. Res. China 49:60-67.

Peng, J. T., M. C. Dai., Y. F. Tsai., M. H. Chen, and J. T. Chen. 2001. Selection and breeding of king oyster
mushroom. J. Agric. Res. China 50:43-58.

Royse, D. J. 1992. Recycling of spent shiitake substrate for production of the oyster mushroom, Pleurotus
sajor-caju. Appl. Microbiol. Biotechnol. 38:179-182.

Singer, R. 1987. The Agaricales in Modern Taxonomy. J. Cramer. 4th ed. 981pp.

Victor, G. T., A. T. Martinez, M. J. Martinez., and F. Guillen. 2001. Oxidation of hydroquinones by the
versatile ligninolytic peroxidase from Pleurotus eryngii H,O, generation and the influence of Mn?.
Eur. J. Biochem. 268:4787-4793.

Zadrazil, F. and F. Brunnert. 1981. Investigation of physical parameters important for the solid state
fermentation of straw by white rot fungi. Eur. J. Appl. Microbiol. Biotechnol. 11:183-188.



244 TR H 4% B4 2005

Recycling Application of Spent King Oyster
Mushroom Substrate for Production of Pleurotus
eryngii (DC.:Fr.) Quél.'

Jin-Tong Chen?, Shiuan-Yuh Chien’, Jin-Torng Peng” and
Meei-Hsing Chen**

Summary

Chen, J. T., S. Y. Chien, J. T. Peng, and M. H. Chen. 2005. Recycling application of spent king oyster mushroom
substrate for production of Pleurotus eryngii (DC.:Fr.) Quél. J. Taiwan Agric. Res. 54:235-244.

Spent substrate of king oyster mushroom after harvesting first flush, mixed with new sawdust in
various ratios by fresh weight, were used as the substrate for cultivating Pleurotus eyngii. Each substrate
was filled into 1,100 mL polypropane plastic bottles with an automatically filling machine (including filling,
pressing, holing and capping), then sterilized at 121°C for one hour. After cooling down, they were
inoculated with P. eryngii commercial strains BO11 and BO12, respectively. The inoculated substrates
were incubated at 18.5-21.5°C for 35 days, then moved to a cropping room. Productivities and fruiting
characteristics of the two mushroom strains cultivated in various substrates were compared. The spent
substrate mixed with new sawdust or used alone as the raw material for preparation of the substrate for
cultivating P. eryngii showed a high potential for producing the same mushroom yield as the substrate
consisting of all new sawdust. These indicated that the spent substrate of king oyster mushroom had a
high potentiality to be reused for commercial cultivation of the mushroom.

Key words: Pleurotus eryngii, Recycling application of spent mushroom substrate,
Productivity.
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