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Quantity and quality yields of oyster mushrooms: Pleurotus Pulmonarius
TISTR_Ppul-01 and Pleurotus Ostreatus TISTR_Post-01 with waste coffee
grounds
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ABSTRACT: The effect of mushroom growing materials derived from agricultural waste materials, namely sawdust
and waste coffee grounds on yield and quality of oyster mushrooms: (Pleurotus Ostreatus) TISTR Post-01 and
(P. Pulmonarius) TISTR_Ppul-01 was studied. These formulations were: (T1) 100% sawdust (control), (T2) waste coffee
grounds with sawdust as the ratio 70:30, (T3) 50:50 and (T4) 100% replacement (coffee grounds only). The studied
parameters were comprised of mycelial growth rate, fresh mushrooms total weight, including quality as well as
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nutritional analyses. The oyster mushroom mycelial growth rate in both species on 100% sawdust exhibited the
fastest rate that fulfilled in the bags, following by the 50% and 70% formula ratios of those with the coffee ground
waste, respectively. The ratios were only used during 26, 47, 60 and 80 days. Total weight of fresh mushrooms of
TISTR Post-01 showed the highest yield (257.99¢/bas) when cultivated on waste coffee grounds that replacement
ratios were 50%. On the other hand, the highest yield of TISTR_Ppul-01 (182.82¢/bag) was obtained when cultivated
on the formula of waste coffee grounds replacement ratios were 70%. The mushroom cap physically appeared in
spherical shape, showed both the largest diameter and the greatest length. The nutrition ingredients constituted of
high protein, carbohydrate and some mineral contents. As a result, the quantity and quality of oyster mushroom
from both formulae were greater when compared with the control treatment. The waste coffee grounds combined
with sawdust used as mushroom cultivated materials is value added of waste coffee grounds, and it could reduce
the use of sawdust by 50-70% and, decrease the cost for mushroom production.

Keywords: waste coffee grounds; Pleurotus Pulmonarius; Pleurotus Ostreatus
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Table 1 Materials and supplementary for mushroom cultivation of Oyster mushrooms (TISTR _Ppul-01, TISTR_Post-
01) total 20 bags/formulations.

Materials (kg) Supplementary (kg)
Formulations Waste coffee Calcium Magnesium
Sawdust Rice bran Gypsum
grounds carbonate Sulfate
T1 20 - 1.2 0.2 0.2 0.02
T2 14 6 1.2 0.2 0.2 0.02
T3 10 10 1.2 0.2 0.2 0.02

T4 - 20 1.2 0.2 0.2 0.02
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Table 2 Mycelium growth rate and days on fulfilled in the bags of oyster mushrooms (TISTR Ppul-01, TISTR_Post-01)

Mycelium growth rate (cm./days) Full covered (days)
Formula
TISTR Ppul-01 TISTR Post-01 TISTR Ppul-01 TISTR _Post-01

T1 0.79+0.01a 0.81+£0.00a 27 26

T2 0.28+0.02¢ 0.28+0.01c 63 60

T3 0.38+0.02b 0.39+0.01b ar ar

Ta4 0.18 +0.02d 0.20+0.02d 80 82
F-Test o o o o

CV% 6.09 3.80 6.50 5.40

Different letter presented after values indicates a difference between the mean values of treatments at a significant level of 95%. **,

Significant at 0.01 probability levels respectively

o . . . l
o . . .

Figure 1 Mycelium growth of Oyster mushrooms (TISTR_Post-01, TISTR Ppul-01) in different formulations: (A,E)

100% sawdust (control), (B,F) waste coffee grounds with sawdust ratio 70:30, (C,G) 50:50 and (D,H) 100%

of coffee grounds.
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Table 3 Fresh weight of TISTR_Ppul-01 in difference formulations from the 4 flushes.

Fresh weight (g)

Formula
1* flush 2" flush 3" flush 4™ flush Total
T1 35.66+1.98b 47.50+2.98a 46.16+6.06a 23.10+4.01b 152.42
T2 42.50+1.95a 56.33+4.54a 35.16+1.16b 48.83+10.99a 182.82
T3 38.66+0.61ab 32.00+2.24b 26.83+1.66b 21.16x2.25b 118.65
FTest * xx o * _
CV% 10.31 18.30 24.64 53.88 -

Different letter presented after values indicates a difference between the mean values of treatments at a significant level of 95%. ***

Significant at 0.01and 0.05 probability levels respectively

Table 4 Fresh weight of TISTR _Post-01 in difference formulations from the 4 flushes.

Fresh weight (g)

Formula
1 flush 2" flush 3" flush 4™ flush Total
T1 54.16+5.61b 54.33+5.18b 47.50+2.73b 46.33+3.42b 202.32
T2 58.50+5.63b 53.83+5.22b 40.16+2.47b 44.83+4.71b 197.32
T3 73.50+2.31a 62.66+0.99a 58.33+3.34a 63.50+15.15a 257.99
FTest * * . * _
CV% 18.81 18.38 14.42 21.26 -

Different letter presented after values indicates a difference between the mean values of treatments at a significant level of 95%.

Significant at 0.01and 0.05 probability levels respectively
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Table 5 Morphology and fruiting bodies number of TISTR Ppul-01 and TISTR Post-01

Cap stalk Fruiting bodiy
Species Formula
Color Shape Color Shape numbers
T1 Light brown  Quite spherical White Long stems  1-4
Plurotus pulmonarius
T2 Dark brown Spherical White Long stems  5-7
(Tistr_Ppul-01)
T3 Brown Fan White Short stems ~ 2-5
T1 White Spherical White Short stems  5-9
Pleurotus Ostreatus
T2 Creamy white Funnel Creamy white Long stems  4-8
(Tistr Post-01)
T3 White gray Spherical White gray Long stems  5-11

T3

Figure 2 Morphology and fruiting bodies number of TISTR Ppul-01 (A, B, C) and TISTR Post-01 (D, E, F) in different
formulations. (T1)100% sawdust, (T2) waste coffee grounds with sawdust ratio 70:30 and (T3) 50:50
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o
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Wesuganadedidesldunmns 100% ﬁmammmmﬁnﬁqm wiogslsAmuionaaeumsadiudinuiivuisveneniia

o o

wisudainSlundaganslianuuandiuet1eilduddgmeaia (Table 7)

Table 6 Cap diameter of TISTR_Ppul-01 in difference formulations from the 4 flushes.

Cap diameter (mm.)

Formula
1% flush 2" flush 3" flush 4™ flush Average
T1 36.58+4.57 33.38+1.82b 36.98+1.47 36.16+2.41b 35.78b
T2 34.86+2.73 39.01+1.48a 34.84+1.41 42.10+6.45a 37.70a
T3 35.59+0.97 37.49+1.50ab 38.95+1.21 26.39+1.10c 34.61c
F-Test ns * ns * *
CV% 19.57 10.75 9.09 26.18 10.15

Different letter presented after values indicates a difference between the mean values of treatments at a significant level of 95%.*

Significant at 0.05 probability levels, ns= non-significant

Table 7 Cap diameter of TISTR _Post-01 in difference formulations from the 4 flushes

Cap diameter (mm.)

Formulations

1** flush 2" flush 3" flush 4™ flush Average
T1 26.65+3.26 27.96+5.09 26.24+3.62 26.97+3.40 24.96
T2 28.83+4.17 30.89+3.69 28.37+5.02 21.39+1.88 27.37
T3 25.50+3.17 34.79+4.04 29.00+3.18 27.57+3.49 29.22
F-Test ns ns ns ns ns
CV% 32.25 33.79 35.21 25.72 24.12

Different letter presented after values indicates a difference between the mean values of treatments at a significant level of 95%. ns=

non-significant

navasdurugudnasfitunenuazaneIfiuneniinuing A waEaun NSN3
nnmstavuaduiugudnansiudiounsigniuduasifiounssudani nuiiedvunnduiugudnanade

wngludanungainmnnunliautidessnsnfosay 70 : 30 Srwaduriuguinaisiiuaenadsinniigaviiiu 9.27 way

10.54 131, aud1dy wisgelstimamuinlifianuuandeiun1eeadia (Table 8-9) dunaduaueaiunen wuitluian

&4 =1 o a v = a A ! a v 1%
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WiaunssugIiniilwdeunniiande 53.42 uy. (Table 10-11) @onndedfiunuideves Junun (2556) ladnwinisléninniu
naunuddeslunsmziausugintg wuihnnnuansaldduiaamaunudidesliisnmisilunisinziieunssugingd
16 1neT9n5 1@ UNALNUN IANANAATIAUIISUTINTT A1UUIMT9ER YUIAADN kAaZAIINEINUAMIBUININISIETLE aelsl

gremnsnduiagmiziiissesaied Ao Snsmeaunuil 25% wag 50%

Table 8 Stems diameter of TISTR Ppul-01 in difference formulations from the 4 flushes

Stems diameter (mm.)

Formulations

1°* flush 2" flush 3 flush 4™ flush Average
T1 9.61+0.45b 9.36+0.65a 7.50+0.31 8.26+0.47 8.68
T2 13.28+1.16a 7.45+0.38b 7.44+0.99 8.91+0.72 9.27
T3 10.41+0.53b 9.08+0.64ab 7.73+0.17 7.52+0.51 8.69
F-Test * * ns ns ns
V% 17.30 16.28 19.78 17.40 12.35

Different letter presented after values indicates a difference between the mean values of treatments at a significant level of 95%.*

Significant at 0.05 probability levels, ns= non-significant

Table 9 Stems diameter of TISTR Post-01 in difference formulations from the 4 flushes

Stalk diameter (mm.)

Formula
1 flush 2" flush 3" flush 4™ flush Average
T1 6.45+0.37b 9.42+0.70 7.78+0.30b 9.31+1.11 8.24
T2 13.02+1.37a 9.66+0.49 9.46+0.25a 10.01+0.92 10.54
T3 9.01+0.94b 8.88+0.75 8.95+0.34a 9.67+0.60 9.13
F-Test ** ns ** ns ns
CV% 25.46 17.32 8.53 22.95 15.12

Different letter presented after values indicates a difference between the mean values of treatments at a significant level of 95%.**

Significant at 0.01 probability levels, ns= non-significant

Table 10 Stems Length of TISTR Ppul-01 in difference formulations from the 4 flushes.

Stalk length (mm.)

Formula
1** flush 2" flush 3" flush a™ flush Average
T1 57.13+2.93ab 50.11+6.85b 59.52+3.24b 67.50+1.95c 58.57c
T2 62.75+0.56a 71.16+4.70a 75.99+2.97a 81.13+1.84a 76.72a
T3 52.80+2.61b 65.15+3.55ab 63.85+5.79ab 74.01+2.48b 63.95b
FTest * * * e o
V% 9.72 20.50 15.43 6.96 10.45

Different letter presented after values indicates a difference between the mean values of treatments at a significant level of 95%.%* *

Significant at 0.01and 0.05 probability levels respectively
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Table 11 Stems Length of TISTR_Post-01 in difference formulations from the 4 flushes
Stalk length (mm.)
Formula
1% flush 2" flush 3 flush 4™ flush Average
T1 38.31+2.59b 41.35+3.61 46.70+1.46b 54.81+2.17 45.29b
T2 56.05+3.20a 46.63+3.81 55.84+4.03a 55.16+4.08 53.42a
T3 35.69+1.70b 42.00+2.57 48.06+2.65b 53.06+4.82 44.70c
F-Test ** ns * ns *
CV% 14.51 19.02 14.16 17.33 13.56

Different letter presented after values indicates a difference between the mean values of treatments at a significant level of 95%.%** *

Significant at 0.01and 0.05 probability levels respectively. ns= non-significant
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Table 12 Nutrient value, caffeine and minerals content of TISTR Ppul-01 from cultivated in different formulations

Nutrient value Caffeine Minerals content (mg/kg)
Formula Protein Carbohydrate content

%) %) (me/ke) K Mg P Na Zn Mn Ca Cu
T1 31.80+2.42¢ 30.59+1.62c - 16747.5+1.24c 1272.14+4.10a  6420.7+2.55c  101.30+5.14a 43.31+4.87c ND ND ND
T2 43.20+1.20a 48.91+2.18a ND 18076.9+3.31a 1251.50+3.11b  7933.9+2.40a  94.82+4.57b 51.10+5.23a ND ND ND
T3 36.94+3.07b 37.14+1.32b ND 17720.3+2.70b 1226.64+2.87c  5888.3+4.52b  53.28+3.37c 46.08+2.76b ND ND ND

FTest *x *x * M *x *x * } } }

CV% 14.21 10.23 12.88 14.74 10.17 13.24 11.52 - - -

Different letter presented after values indicates a difference between the mean values of treatments at a significant level of 95%. **,* Significant at 0.01and 0.05 probability |

ND = not determined (< 0.001 mg.).

Table 13 Nutrient value, caffeine and minerals content of TISTR Post-01 from cultivated in different formulations

evels respectively.

Nutrient value Caffeine Minerals content (mg/kg)
Formula Protein Carbohydrate content
K Mg P Na Zn Mn Ca Cu
(%) (%) (mg/ke)
T1 26.25+2.88c 36.13+4.21c - 15286.2+2.46c 1203.24+5.14c  5372.8+4.25C 57.98+4.18c 39.72+5.43c ND ND ND
T2 31.51+1.46b 38.33+2.43b ND 16835.5+4.46b  1215.62+4.43b  5839.5+5.18b 125.48+5.37a 65.60+5.4a ND ND ND
T3 33.33+4.03a 40.95+3.04a ND 17408.3+3.37a 1234.75+3.18a  6346.9+4.79a 85.02+3.19b 56.12+7.22b ND ND ND
F-Test * * *x * * *x *x _ _ _
%CV 12.41 11.08 11.89 12.03 10.24 13.09 12.63 - - -

Different letter presented after values indicates a difference between

ND = not determined (< 0.001 mg.).

the mean values of treatments at a significant level of 95%. *** Significant at 0.01and 0.05 probability levels respectively.
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