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Abstract
The development of the plantation sector have as®d impact of waste of which wood sawdust andapoals
wastes. These wastes have the potential to becowieoemental problems if not treated, but it woudd
beneficial if it is used as a growing media sup@amon oyster mushroom cultivation. The study atms
analyze and assess the effect of the cocoa pod® wasa growing media supplement on productivitg an
nutrient content of brown oyster mushroom (Plewatystidiosus) has been carried out using a coeiplet
randomized design (CRD) with 4 kinds of treatmesrnparisons sawdust and cocoa pods waste, ig1R0%
sawdust and 0% cocoa pods waste)/control, (BQ% sawdust and 20% cocoa pods waste),(38% sawdust
and 25% cocoa pods waste) and; % sawdust and 30% cocoa pods waste). The obsdata has analyzed
by one-way anova and followed-Duncan’s at 5%. Tésults showed that the use of cocoa pods waste by
comparison ratio 75% sawdust and 25% cocoa podeWa§) is the best on production and nutrition content
of brown oyster mushrooms, and recommended to pkedgn the cultivation of oyster mushroom brown.
Keywords: brown oyster mushrooms, cocoa pods waste, prodlyctinutritions content, growing media
supplement

1. Introduction

In Indonesia, oyster mushrooms are widely known rbyshroom growers, one brown oyster mushroom
(Pleurotus cystidiosus). These fungi can be grown on sawdust, rice straog, husk, cotton waste, waste tea
leaves, corn husks, waste paper, and other lighasic materials. Brown oyster mushrooms have isppec
characteristics that can be recognized easily decliorms such as oysters caps 4-15cm in diametenooe.
Caps rather greasy surface slippery when moistewttod color brownish or sometimes yellowish broviren
mature mushrooms, but rolled into the caps andafteved in young mushrooms.

The Oyster mushroom cultivation should be developedarious ways, one of which is to vary the growt
media in a way to provide additional organic matledther than sawdust. Medium fortified with aduofital
nutrients is expected to increase the productamityt nutrient content of oyster mushrooms. One itaporfactor
in the cultivation of oyster mushroom, is the aahility of the substrate as a growing medium. Lsvef
nutrients contained in the mold depends on the &ypksubstrate or a place to grow mushrooms.

Jember district of East Java, Indonesia is geodraly based on agriculture, especially plantator expand
to agribusiness. Cocoa plants potentially in grdanation area at Jember. The development of taetgtion
sector have the effect to impact of the wood sawvdaste and cocoa pods waste. That wastes willrhedbe
environmental problems if without treatment the a@ods waste is accumulated at the plantatiora flaw
months, so it cause a bad smell and liquid thataroinate the environment, and it is importantge the waste
for the of the oyster mushroom growing media.

Oyster mushrooms is sort of mushroom that can b&vated easily, because this mushroom have a good
adaptability, so it can grow in various of subgrafherefore, the oyster mushrooms have cultivetedsing
some sort of agricultural and industrial wastethassubstrate supplement (Zervakis and Balis, 1991)

One of the important factors that play a role irstey mushroom cultivation, is the appropriate galtstas a
growing media. The nutrients contents the mushréodepends on the substrate sort to grow the masiso
The mushroom need nutrients in the form of chenmgtaients for their growth such as Nitrogen, Phosjd)
sulphur, Potassium and carbon which have beenadlaiin the wood as the substrate, but the nunsbapt
sufficient.

The cocoa pods has a high content of organic na&tmnd quite varies. According to Shepherd and NGa86),
organic matter content in the cocoa pods is N k§.6tons BOs 1.7 kg /tons, KO 55.4 kg /tons, MgO 3.0
kg/tons and 2.3 kg CaO /tons. Organic matter caritetiry cocoa pods is a dry matteris 90.4 %, 26.4sh, 6.0
% crude protein, 31.5% crude fiber, 1.5% crude Kafree extract 4.52 %, 0.9 % ether extract, 0.6 &
0.10% P, 0.64 % Mg, energy 3.51 kcal /g, and threggnis 2.10 kcal/g.
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The substrates used in the oyster mushroom cudtivat the USA are wheat straw or cotton seedshuila
mixture of both. The composition or the ratio obstrates used in the cultivation of mushrooms isegaly a
mixture of 70 % cotton seed hulls, 24% rice stran 4% lime (Royse, 2003).

Pleurotus eryngii was cultivated successfully in many agriculturalstga and agricultural industry range
includes sawdust, wheat straw, cotton waste, wimaitlgt straw, rice straw and soybeans (Cangy agerdly,
1995; Zervakis et al., 2001; Kirbag & Akyuz, 200®rakash, et al (2010) reported that 4% humic acid
application is need to obtain maximum yields. Thiritional value of mushrooms is reach 0.4 g protéilg

fat, and 19.5% fiber. The optimum substrate contjmrsialso showed a significant effect on produtyiviand
Biological Efficiency BE), the value are 18.47% and 27.16%.

The study aims to analyze and assess the effecoafa pods waste as planting media on productauiiy
nutrient content of brown oyster mushroote(irotus cystidiosus) are expected to have the benefit of which is
to reduce and provide troubleshooting of industriastes such as sawdust sawmill waste wood anchquads
waste and creating added value through the browsiepymushroom cultivation, and produced an exact
comparison planting medium with a mixture of sawdusd cocoa pod waste in an effort to increase ywiah

and nutrient content quality of oyster mushrooms.

2. Material and M ethods
The research was conducted at "MITRA JAMUR” JemBast Java, Indonesia. The materials used is this
research among others, brown oyster mushroom spaamgust, cocoa pods wastes and chemicals forentitri
content analysis. The research design is a conpletadomized design (CRD) with 4 sort treatmemid 4
replications as follow:
1. SGis comparisons of 100% sawdust: 0% wastes planggtiontrol
2. SCis comparisons of 80% sawdust: 20% cocoa pods saste
3. SGis comparisons of 75% sawdust: 25% cocoa pods saste
4. SGis comparisons of 70% sawdust: 30% cocoa pods siaste
The statistical models for this research is:
Yi= BTt g
i=1,2, ....... ect
i=1,2, ... ect
Where: y; =value of observation on the treatmen to-i replisaoej
u = the value of the common central
7; = effect of the treatment to-i
gjj- error to the trial on treatment to | replicateg to-
Analysis of the data used was one-way anova, anehwhere is a significant difference in treatmdrent
continued with a test average difference betweeatiinent with Duncan’s at 5% (Gomez & Gomez. 198&)a
were processed using SPSS software version 17.0.
The parameters observed in this research includéuptivity and nutritional parameters also nutrigmwth
media of oyster mushrooms:

a. Productivity of oyster mushroom that are 1) numitfefiruit body is calculated whole fruit body botrge
and small size category. 2) diameter caps, medsample has a diameter of the largest fruit bagy 8)
production weight of fruit body, measured by weanghthe weight (g) of each unit in the replicates f
each treatment. 4) biological efficiency (BE) whidbmonstrates the ability of the substrate to preda
unit weight unit of fruiting bodies mushroom, iengparison of the body fruit weight of each weighing
baglog multiplied by 100%.

b. Nutrient content Oyster mushrooms are : 1) proteiese analyzed by semi-micro Kjeldhal method. 8) f
ware analyzed by the Soxchlet method. 3) carbolgdaaalyzed by the Luff Schoorl method. 4) fibers
were analyzed by the Neutral Detergent Fiber (NDE)hod.

c. Nutrients content of the growing media are: 1yden total were analyzed by micro-Kjeldhal methay,
P,Oswere analyzed by Bray | method, 3)&were analyzed by Flamephotometer or AAS method,4
C-organic were analyzed by Walkley and Black method

3. Resultsand Discussion

3.1 Morphological characteristics of brown oyster mushroom

The brown oyster mushroom harvesting is done bgihglthe stalk of fruiting bodies then play it wggardless

of the substrate. Harvesting is done every dayhe rhorning and evening. Oyster mushrooms have brown
fruiting bodies thicker hood and caps edges cuwigil a longer stalk body as shown in Figure 1 digves.
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Edge curved caps

Based on the observation of morphological characs#iowed that the oyster mushroom fruiting bodies a
generally brown in color, grown in clusters at &uge of the curved caps, more can be seen in Table
Table 1 Morphological characteristics d?. cystidiosus fruit bodies mushroom

Item Description

Fruit occurrence Grown in clusters (2-6) fruit bodies together), stimes Grown individually.
Brown

Cap color Edge curved caps with brown long gills.

Cap shape 5-18 cm.

Cap diameter Brown

Stem color Thick cylindrical, more thick at the top, while feat the bottom (tapering down

Stem shape ward).

Stem dimensions 4 — 12 cmin length , while diameter vary from 00 cm. at bottom to 1.0 - 2/0
cm at top.

verage fruit body weight |15 —18g.

3.2 Brown Oyster M ushroom Productivity
Productivityis the achievement of the oyster mushrdarvest in oyster mushroom cultivation, the pitiity
can be measured from the constituent componemgodfiction which includes the total number frutdlg,caps
diameter, production weight ami.
The anova analysis results for the effects otthma pods waste and as a growing media suppletrestiment
showed a significant effect on the number of fngtbodies , caps diameter, production weight, BEdf the
brown oyster mushrooms with a significance of allgmeter values below 0.05 (sig. <0.05).
Based on 5% Duncan’s showed that the addition whge treatment rind cocoa in contrast to the coofrthe
number of fruiting bodies, caps diameter, weighd @noduction of brown oyster mushrods, Showed in
Table 2 and figure 2 as follows.
Table 2. Data of number of fruit body, caps disaneproduction weight anBE brown oyster mushroom on
cocoa pods wastes treatment.

Observations type*)
Comparison of Number . . .
WasteTreatment (SC) Fruiting bodies Caps diameter | Weight Production EO”E
(unit) (cm) (9) (%)
SG (100% : 0%) 23,42 12,09 405,75 50,09
SC,(80% : 20%) 31,1% 13,02 500,44 59,58
SG,(75% : 25%) 32,42 13,41° 561,06 64,49
SG;(70% : 30%) 30,4% 12,83 566,94 64,06

Description:
*) The numbers which are accompanied by the sarntegion in the same column are not significantlyfetiént
at Duncan’s 5%.
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Figure 2. Graphic of the cocoa pods wastes tredtorenf number of fruit body,
caps diameter, production weight &kd

The highest number of fruiting bodies in the copoas waste treatment in comparison of, 832.44 units.
The highest caps diameter on the cocoa pods wastamient in comparison of $& 13.41 cm. The highest
production weight on the cocoa pods waste treatinectmparison of SQs 566.94 g. The higheBE value in
the treatment of cocoa pods waste in comparis@Upfs 64.49.

The addition of cocoa pods wastes as a supplenigmbwing media used to add nutrients that arepnesent in
the sawdust that can increase the oyster mushroowtty optimally. The oyster mushrooms take the ianots
for growth and development. During of oyster musinne growth take the carbon as a basic elementlsfared
source of energy required by mushroom cells. Alboa compounds can be used by oyster mushroomsasuch
monosaccharides, polysaccharides, organic acidsoaatids, cellulose and lignin. An increasing nembf
fruiting bodies is due to the addition of cocoa padhste, so the nutrient content of the substragrawing
media would be increases (seen in Table 4).

The growth and development of the mushroom requitdsients in the form of chemical elements such as
Nitrogen, Phosphorus, Sulphur, Potassium and cawuoh has been available in wood tissues, althdagh
small amounts. Therefore, the addition of extematient for example in the form of fertilizer thatused as an
ingredient for mushroom substrate or growing medneads to be done. The cocoa pods also contailenty p
of fiber approximately 65.20 % that it containslagielse and lignin, these compounds are organic niage
needed for the growth of the oyster mushrooms.heamore reported the addition of N, P, K fertilizerthe
planting medium with a dose of 1 kg/100 kg of madierials is the optimum dose to increase thé notaber

of fruit body of the oyster mushroom is 77 unitdahe total weight of the oyster mushroom fruit ¥od
production is 282.161 g (Mudakir, 2010).

The addition of cocoa pods waste can increaseitt@gan content in the substrate due to the mineusient
content of the cocoa pods is high enough, espgqalassium and nitrogen nutrients. reported théb &f the
total are nutrients are stored in the cocoa podsdtiéht content of compost made from cocoa podk.84%
nitrogen. Application of compost made from cocoasgaean increase production up to 19.48 % (Baon,et a
2005).

Furthermore, reported results of research withatidition of the coffee fruit pods waste impactrproving the
growth and production of white oyster mushroom piaihn with increased weight of 405.79 g and the@am

of fruit body production of 90.84 units (Asyiahadt 2011).

The addition of cocoa pods waste can increase @atrgn the substrate. The requirement of carlfooyster
mushrooms from carbohydrates sourced as a basierteformation and energy for cell metabolism. ©arb
source is obtained in the form of monosaccharigedysaccharides, cellulose and lignin (wood). Nanti
content of compost made from cocoa pods is 26.&1-84ganic (Baon et al. 2005).

The addition of cocoa pods wastes in the substiratgeneral there is a tendency of increase inctivgent of
total Nitrogen, BOs, K,O, C-organic and CN ratio, this is what causesitlteease in weight of the total
production weight of oyster mushroom. The substisalemajor nutrient source for the mushroom. Nutis can
be utilized after the mushroom excrete extraceallelazymes that can break down complex compounds of
particular substrate compounds into simpler comgsuiGandjar, et. al, 2006). The higher Bie value, the
better the mushroom cultivation. While tiBE value is used to describe the value of the comwersf
lignocellulosic materials into the mushroom fruddies. Furthermore, the optimum substrate composaiso
showed a significant effect BE.

3.4 Nutrients Content of Brown Oyster M ushroom

Analysis of the nutritional content of the mushra@omith the proximate analysis is a method of chainic
analysis to identify the nutrients like proteinarlmohydrates and fats to a substance (Sudarmadyj, ¥989).
Based on anova showed that the treatment cocoa wadtes have a significant effect on protein, fat,

137



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) 5-'—.i.'
Vol.4, No.26, 2014 IIS E

carbohydrate, and fiber oyster mushroom with aiggmce of all parameter values below 0.05 (sig.08).
Based on Duncan’s 5 % showed that the additioremfage treatment rind cocoa in contrast to the

control of protein, fat, carbohydrate and fiberteysnushroom. Showed in Table 3 and figure 3 devi.

Table 3. Data of Protein, Fat, carbohydrates atmrFcontent in Brown Oyster Mushroom on Cocoa pods
Wastes Treatment.

Observations type*)
Comparison of . Fat Carbohydrate .
WasteTreatment (SC) Protewl Content Content Cont()e/nt FlberOContent
(%) (%) (%) (%)
SG, (100% : 0%) 1,59 0,042 5,37° 2,28°
SC,(80% : 20%) 1,62 0,04° 5,65 2,79
SG,(75% : 25%) 2,08 0,05° 6,16° 3,28%
SG;(70% : 30%) 2,71 0,047 7,78° 3,56°
Description:

*) The numbers are accompanied by the same notatidhe same column are not significantly differaut
Duncan’s 5%.

9
8 .
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7 Content (%)
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5 =—@=-Fat Content
4 (%)
3 Carbohydrate
2 Content (%)
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0 === Fiber Content

(%)
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Figure 3. Graphic of the cocoa pods wastes treatoreprotein, fat, carbohydrates and fiber conten

The addition of cocoa pods waste have a tendenayctease the protein, carbohydrates and fiber thledat
content in brown oyster mushrooms. The highesteimatontent in addition to the cocoa pods in consparof
SGis 2.71 %. The highest fat content is in cocoaspmedatment in comparison of S8 0.05 %. The highest
carbohydrates content is in the cocoa pods treatmeromparison of S{is 7.78 %. The highest fiber content
of the cocoa pods treatment in comparison of ISG.56 %.

Protein is sort of macronutrient that plays an ingat role in the formation of biomolecules. Theotgin
structure composed C, H, O and N, as well as cydrakes and fats, S and sometimes P, Fe and Ceré&en
the oyster mushroom have a high enaught in prossnyell as amino acids in the oyster mushroormisis a
complete enaught. The higher protein and amind aontent is one of the superiority value compaied
another oyster mushrooms. Furthermore Hassan,(2040), reported the research results on the couolein
content of mushroom fruiting bodies that treatedamdust combinated with soy straw is 2.33 % amelsat
combinated with bagasse is 2.08 %.

The carbohydrate content of the oyster mushroohigls enough, but not include the starch, becausdabd
reserves are stored as glycogen (Chang, 2007)oy$ter mushroom nutrient content are varies, dépgnuh
the origin, cultivation areas including climate agnvironmental factors, and also the substrate. tyhe fiber
content in all research treatments either in agiditif cocoa pods waste on is higher than fibererdrin control
treatment.The increasing fiber content in brownterymushroom were suspected caused of the almliéyosorb
the compounds in the substrate.

3.4Thenutrients content of the growing media.

The research result showed that the treatment qoods& wastes have a significant effect N totgDsPK,0, and
C-organic content in oyster mushroom with a sigaifice of all parameter values below 0.05 (sig. 0.0
Showed in Table 4 as follows.
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Table 4. Data of N total,,BPs, K;O and C-organic content in Brown Oyster MushroonCaicoa pods Wastes

Treatment
Observations type*)
Comparison of N Total C-Organic
WasteTreatment (SC) Content Contzzr%(ppm) Kﬁpsz\r;tent Content
(%) (%)
SG (100% : 0%) 0,07° 181,97 63,73 46,97°
SC,(80% : 20%) 0,45° 196,40 148,27 52,69
SG,(75% : 25%) 0,66° 304,07 209,60° 59,997
SG;(70% : 30%) 0,85 464,17 223,23 63,54°

Description:
*) The numbers are accompanied by the same notatithe same column are not significantly different

The effect of the addition of fruit poods waste @a®n the substrate in baglog, in generally there tendency

of increase in the total nitrogen contentQF K,O and C-organic. The highest N-total content initaatu to the
cocoa pods in comparison of $i6 0.85 %. The highest,®s content is in cocoa pods treatment in comparison
of SGis 464.17 ppm. The highest® content is in cocoa pods treatment in comparigd®G; is 223.23 ppm.
The highest C-organic content in addition to theazopods in comparison of $& 63.54 %. Substrates of
material primarily consists of waste sawdust aladmis a high cellulose content and low lignin conss it is
good to use as a medium to grow mushrooms. Savidustalbazia has a low lignin content of about 2%7
and had a high cellulose content (46.0 % alphatosie and holo-cellulose 74.9 %).

4. Conclusions

Based on the data of all parameters in the reseastfits, it can be concluded that the additiothefcocoa pods
wastes as a of growing media supplement have #isant influence on the productivity and nutriemmntent in
brown oyster mushroom, also nutrient growing meditee suggestion in using this growing media supplem
with comparisons 75% sawdust and 25% cocoa podewWas), it is recommended to be applied because the
treatment would increase productivity and nutrigoritent brown oyster mushroom. The use of industréetes
such as sawdust wood and cocoa pods wastes fombogster mushroom cultivation is one way of hargllin
plantations waste.

5. Acknowledgement
An expression of thank is to the sponsors who liethe reseacher in the funding this research ealpeds the
Operational Support State Univercities, the projeatget checklist 2014. Jember University. Indamesi

References

Asyiah I.N., I. Mudakir and Rahayu. , (2011). Effeof addition of bagasse, Coffee Pods. and TofegBr
Wastes as Growing Medium Mixture on Growth and Botidn of White Oyster MushrooniPlgurotus
ostreatus). Bioedukasi Journal of Biological and Life Sciences Learning, Biology Education Sudy
Program, FKIP Jember University. 1X (2): 191-211.

Baon, J.K., R. Sukasih, R. Nurkholis , (200Becomposition rate and Solid Waste Compost Quélitjfee:
The effect of Compost Activator and Raw Materials. Pelita Perkebunan 21 ( 1): 31-42.

Cangy, C., A. Peerally. , (1995). StudiesRbéurotus production on sugar cane bagasse. African Jowhal
Mycology and Biotechnology, 3 (2): 67-79.

Chang, S.T. , (2007). Mushroom cultivation using tZERI" principle: potential for application in &il.
Micologia international aplicada. 19 (2): 33-34.

Gandjar. 1. et al, (2006). Mycology, Basic and Apgl Jakarta, Indonesia. Obor Swadaya.

Hassan, FRH, Medany, Ghada M. Medany., SD Abou ¢inss(2010). Cultivation of the King Oyster
Mushroom Pleurotus eryngii) in Egypt. Australian Journal of Basic and Aplli8diences. 4 (1): 99-115.

Kirbag. S., M. Akyuz. , (2008). Evaluation of agfiural wastes for the cultivation & eurotus eryngii (DC.ex
Fr.) Quel. var. ferulae Lanzi. African Journal db®chnology., 7 (20): 3660-3664.

Mudakir, 1. (2010). Use of sawn wood powder anditaidl of NPK Fertilizer on Production of Brown Ogst
Mushroom Pleuratus cystidiosus). Sainstek (Science and Technology) UNEJ Lemlit Journal 9: 21-27.

Prakash, S., Anuradha. P.K. Dhanalakshmi and Ned\ikia. , (2010). Application of statistical metksoi
optimize medium for Increased yield ofOyster Mugmo (Pleurotus ostreatus). Department of
Biotechnology. Sathyabama University. Chennai 6@01hdia. International Journal of Biological
Technology, 1 (1): 66-74.

Royse, D.J., (2003 ultivation of Oyster Mushrooms. College of Agricultural Sciences, Agricultural $&arch
and Cooperative Extension. The Pennsylvania Stateelkity.

139



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) 5-'—.i.’
Vol.4, No.26, 2014 IIS E

Shepherd, T, Ngan. (1986Qtilization of by-products of Cocoa Bean processing. Progress And Out Look
Proceedings of the International Conference ono@oand Coconuts. The Incorporated Society of
Planters: Kuala Lumpur, Malaysia, 15-17 October4l§8641-651.

Sudarmadji, S., B. Haryono and Suhardi., (192@glysis of Food and Agriculture. Yogyakarta, Liberty and
PAU Food and Nutrition UGM.

Zervakis, G. and C. Balis, (1991Pleurotus species of Greece: An evaluation of their morphicklg
characteristics. Science and cultivation of edfblegi. Maher (ed.) Balkema, Rotterdam.

140



The I1ISTE is a pioneer in the Open-Access hosting service and academic event
management. The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

There are more than 30 peer-reviewed academic journals hosted under the hosting
platform.

Prospective authors of journals can find the submission instruction on the
following page: http://www.iiste.org/journals/ All the journals articles are available
online to the readers all over the world without financial, legal, or technical barriers
other than those inseparable from gaining access to the internet itself. Paper version
of the journals is also available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e INDEX ({@‘ COPERNICUS

ros I NTERNATIONAL
INFORMATION SERVICES

@ vimsice soumaocs @

£z 8 Elektronische
@O0@ Zeitschriftenbibliothek

open

-

|

o » (..L()R( H()\\\L\I\H{SII\
— UniverseDigitalLibrary —



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/

