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Production of Pleurotus spp. on Spent
Coffee Grounds with Extrusion Processing

Kazuya Hashimoto, Yoshiro Okazaki, Taisuke Kasetani
Kimie Miyagawa, Akiko Yamazaki and Tatsue Hioki.

Spent coffee grounds are major by-product of the canned drink industry, representing
about 48% of the coffee bean on a dry weight basis. According to information on
coffee drink production in Japan, there is an estimated domestic availability of about
300,000 tons of wet spent coffee grounds per vear.

Continuous accumulation of those wastes which could be used as a source of
lignocellulosic materials create environmental pollution. Disposal of the plant waste
material becomes a serious problem and much expensive. Some of the spent coffee
grounds are used as fertilizers or soil conditioners but much of these unused resources
are disposed by burning, which is a terrific loss of energy that conserved through the
process of photosynthesis by green plants.

Pleurotus spp. live in nature on dead wood as saprophytic fungi and primary
decomposers. Production of those species rose rapidly in the last decade and reached
second phase behind the cultivated mushroom (Agaricus bisporus) in the world. A
sterilized substrate of sawdust and rice bran is the most widely used for cultivation of
wood decaying edible fungi in Japan. Although this method can ensure very efficient
mycelial growth on substrate, it is quite uneconomical on a commercial scale.

The aim of our investigation is to introduce the pasteurization for continuous
pretreatment of waste materials to serve as a suitable substrate for large scale
cultivation of Pleurotus spp. In this technique, the spent coffee grounds supplemented
with rice bran are subjected to 60-100TC for 60 seconds by thermal treatment with
extrusion processing and then cooled before spawning. The spawned substrates are
filled aseptically into plastic bottles or bags. When the mycelium completely colonized
the substrate after a period of 3 weeks, they were transferred into a cultivation
chamber. P. ostreatus are able to give good commercial yields from 140~160g of fresh
fruit bodies per kg of wet substrate. With certain strains, total vields are obtained
quickly within 40 days after spawning. Application of the extrusion processing for
preparation of substrates from spent coffee grounds are well-suited to the cultivation
of P.ostreatus, P. cornucopiae and P. eryngii.
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Fig. 1. Comparison of typical sawdust cultivating and the extrusion
processing for growing Pleurotus spp. .
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Fig. 2. Diagram of the extruder for continuous preparation of substrate.
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Table 1. Substrate materials based on spent coffee grounds.

Raw materials Weight
Spent coffee grounds’ 5 kg
Rice bran 1 kg
Calcium carbonate 50 g
Calcium sulphate 100 g

Added tap water to the raw materials in order to adjust the
substrate moisture to 65%.
Y1 Air dried after drainage.
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Table 2. Compositions of Pleurotus osirealus and substrate materials used.

F;'Url;ﬁ‘ bodties Substrate materials
i of Pleurotus
Composition ostreatus Spent coffee Pine-sawdust Rice bran
% grounds % % %
Moisture 88.5 68.0 18.9 13:5
Fat 1.6 4.1 5.4 23.6
Total nitrogen 5.1 2.1 0.6 2.8
Protein 22.3" 13.1%* 3.8** 17.9**
Crude fibre 10.6 56.4 67.7 8.2
Carbohydrates 59.2 25.2 22.9 38.7
Ash 6.3 1.2 0.2 11.6
* Nx4.38 ** NXx6.25
under 0.25nm above 2 mn

1.7% 0.8%

0.5~0.25mm
19.7%

1.0~0.5mm
68.5%

Fig. 3. Particle size of spent coffee grounds.
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Table 3. Comparison of temperature between barrel and substrate materials
on the extrusion processing.
Barrel temperature T *? 60 70 80 90 100 110 120 130 140 150
Substrate T 41 49 55 59 65 72 77 79 80 84
Difference T 19 21 25 31 35 38 43 51 60 66

') Substrate materials were treated with heat for 60 seconds at each temperature.

3 FEFEGEEHOMGR
S UNAVRBE & BRI AR & FRERE BTS2 EE L. (Table 4.).
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Table 4. Influence of moisture content of substrate materials on the
fruiting by different temperature and time.
Moisture % 20 50 60

Barrel temperature T 150 120 100 150 120 100 150 120 100
Thermal process sec. 32 43 60 32 43 60 32 43 60
Mycerial growth d. d. d. 8 V. V. V. v v
Fruiting n. n. n. n. O O O © ©

d.: Discarded before induction due to heavy contamination.

v.: Vigorous mycelial growth.

©: Good vyield of fruit-bodies.

O: Relatively low yield.

n.: No inducing.
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Table 5. Sterilizing effect of the extrusion processing on the fruiting of
Pleurotis spp. .

Barrel Substrate® Number of viable Survival Confirm of
temperature temperature cells rate fruiting
Control Room temp. 1.3x10° /¢ 100 % Contamination
100 65T 2.5%10°% 1.92 P.o

110 72 1.5X10 0.012 P.o,P.e

120 b 1.0x10 0.004 P.o,P.e,P.c
130 79 0 0 P.o,P.e,P.c

Extrusion time: 60 seconds (screw rotation: 24rpm)

* : Temperature of substrate materials just before outlet.
P.o ¢ Pleurotus ostrealus

P.e : Pleurotus eryngii

P.c : Pleurolus comucopiae

5 NLIUREEREORF
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A7 Y o — OREEREE 26O HICRE L, /XL AR & OBIRE %77 L1z (Table 6).
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Table 6. Influence of barrel temperature on the fruiting of Pleurotus

ostrealus.
Barrel Myecelial Inducing Pinnig yield! yield?
temperature growth ~Pinning ~Cropping
T (days) (days) (days) (g) @)
60 23 16.3 6.3 34.5 6.9
80 23 14.7 6.8 41.1 8.2
100 23 113 6.5 70.5 14.1
120 23 8.4 9.2 76.4 15.2
150 23 6.5 5.6 73.6 14.7

Y Weight of fresh fruit-bodies per 500g of substrate wet weight.
2} Ratio of fresh fruit-bodies to substrate.

Table 7. Influence of thermal times at 100T on the extrusion processing
for yield of Pleurotus ostreatus.

Extrusion Mycelial Inducing Pinnig yield" yield?
time growth ~Pinning ~Cropping
(seconds) (days) (days) (days) (g) %)
25 21 d¥ d 0 0
30 21 d d 0 0
60 21 12.0 5.2 72.1 14 .4
99 21 12.7 4.3 76.4 15.3
164 21 351 2 7.3 83.2 16.6

Y Weight of fresh fruit-bodies per 500g of substrate wet weight.
2> Ratio of fresh fruit-bodies to substrate.
3 d: Discarded before induction due to heavy contamination.
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DFGHTEE H120~30COTRIC A 5. PO B ARRHALHE USER2T oiE% L. Sathn
B EECBET 20 ET A EEAKE, FhFH20H, 118, 29 TR EX 27 hidid, &
BeF 2y, TV YFEH1yr AEEMAE L., FREOREEERITE 5 2412 8~14T, %
EF 2 T1216~28T, =V VFXI8~25CTTHAH, ARBTIIMET LT RTISTTREMNR L
o, FORKR, FEOFEHICe S 2 736.2H, ZEXF 27 33.6H, =V v¥iL8 HELM L .
FIRER, ThXh3H, 7.6H, SHEEMAOAhL., 547 L 22X 2325t T
IR OM8% % i, M1 &2 REORBAIALU EAE L. =) v ¥4 HORBT
6 EIDFEAEREE LIc., RABSIZ LR FhOEMCE U ibiidktt e LT, REohiE2 5
AT 548 hihH 5 (Fig. 4. 5).
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Fig. 4. Yield of three strains of Pleurotus spp. .

Fig. 5. Pleurotus fruiting on spent coffee grounds.
a: P.ostralus b P.cornucopiae c: P.eryngii
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