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Abstract

This study aims to identify the addition of bran and onion extract to the quantity of merang mushroom
production. This research was carried out at the mushroom house merang Dusun Repok Tunjang Taman Indah
Village, Pringgarata District, Lombok center NTB. This research is a descriptive experiment. The study was
conducted with treatment and control design. The treatment medium was given fine bran and onion extract
while the control added coarse bran rice milling waste. The data obtained are described in the form of graphs
and photos. The researchers' findings show that the quality of merang mushroom production in media needs to
be 36.03% higher when compared to control media. This is supported by the growth of mycelium, a faster fine
head in the treatment medium. The application of bran and onion extract to the growing medium of merang
mushrooms has a positive impact on the productivity and quality of merang mushrooms.
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INTRODUCTION

Covid-19 is a virus that can attack the body so it can cause various diseases. This virus
is very dangerous for people who have blood sugar disorders and respiratory problems.
Immunity is an important factor in fighting this virus. Immunity can be obtained from the
intake of foods rich in protein. Protein is needed by the body in forming antibodies that can
fight disease attacks that enter the body.

The virus can naturally be resisted by antibody in our body. Antibody is composed of a
series of proteins that protect foreign substances that enter the body (Lavelli et al., 2018), ,
(Jasmina Glamoclija et al, 2015) and foods high in protein become foods that are hunted by
the community. One organic food that is high in protein is mushrooms (Gonzalez et al., 2020)
and (Kosti¢ et al., 2017). The findings of several researchers show that mushrooms have the
ability as antivirals, antioxidants and cure cancer (Ren et al., 2012) and (Huang & Nie, 2015).
(Lavelli et al., 2018) and (Ramsaha et al., 2016) state mushrooms are rich in essential amino
acids, low in calories, and contain bioactive compounds. One of the active compounds
contained in mushrooms is glucan. The results of the study found glucan has the ability to be
an antitumor. Mushrooms are used in many ways, especially the world of health, for example
in improving digestion (Kerezoudi et al., 2021).

The literacy study above shows that mushroom cultivation is very much needed and
important to do. The high protein content and relatively affordable production costs are one
of the basics why mushrooms need to be cultivated. (Kosti¢ et al., 2017) states that fungi are

Prisma Sains: Jurnal Pengkajian llmu dan Pembelajaran Matematika dan IPA IKIP Mataram, January. 2023. Vol. 11, No.1

124


mailto:prismasains.pkpsm@gmail.com
mailto:hulyadi@undikma.ac.id
https://doi.org/10.33394/j-ps.v11i1.6546
https://doi.org/10.33394/j-ps.v11i1.6546
https://doi.org/10.33394/j-ps.v11i1.6546
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Hulyadi et al. Identification of The Addition of Bran ...........

plants that cannot produce their own food because they do not have chlorophyll. Food is
obtained from the medium on which it grows. High media lignin, protein and carbihydrate are
the main laden mushrooms grown with maxill. Mushrooms grow optimally at pH 7-8
conditions to maintain this, usually mushroom farmers add CaCO3 to their planting media
mixture (Spiteller, 2015), (Riduwan et al., 2013) and (Xu et al., 2020), . The problem found
by researchers in mushroom farmers is that merang mushroom farmers have not been able to
provide an ideal planting medium and create the right environmental conditions for the
maximum growth and development of mushrooms.

Growing mushrooms develop ideally when the growing medium and environment are
created based on the needs of the merang mushroom. Merang mushrooms in the early phase
of their growth are in dire need of lignin compounds from the group of sterols, amino acids,
peptides. This compound is the result of the decomposition of organic matter containing high
proteins and nitrogen. This phase is characterized by the formation of mycelium in the form
of white threads like spider jarring (HanneL. Kristensen et al, 2012) and (in et al., 2018). The
next phase is the formation of fungal fruit ovules. In this phase the fungus absorbs a lot of
cellulose compounds, hemicellulose and polysaccharides. This compound is a prombulation
of organic matter rich in carbohydrates. Furthermore, the fungus needs water about 92%. As
much as 65% is absorbed from the media and the rest from the codication of the mushroom
environment through the fogging technique.

The cultivation of merang mushrooms in NTB still uses materials such as straw, sago
pulp, bran, lime, urea and water. Mushroom farmers have not tested the use of other planting
media that can be used to produce merang mushrooms more effectively. Limited literacy that
results in a lack of information on more effective and efficient cultivation techniques
(LeDoux & Mann, 2019). If analyzed, the source of the element N is obtained from bran and
urea. The element nitrogen is a lignin compound-forming element that is needed by fungi in
the early phase of their growth (Feng Chen et al, 2022). This phase really needs to be
considered by mushroom growers because it largely determines the quality of merang
mushroom production. In this phase the planting medium should be high in nitrogenous
elements. The findings of mushroom farmers are less creative in developing mushroom
growing media to improve the quality and quantity of merang mushroom production.

Based on the study above, the role of mushroom growing media which has a high
protein content is very vital in improving the quality and quality of merang mushroom
production. Bran is one of the ingredients that has a high protein content. Kapuk seeds
become the waste of mattress craftsmen who use kapuk as a material for making mattresses.
(Fitra Widya et al. 2018) reported that the use of bran as an additional medium in oyster
mushroom compost has a positive impact on the growth and development of merang
mushrooms. The use of bran so far has not been carefully studied. The high protein and lipid
content in mushrooms is the main reason researchers explore kapuk seeds as one of the main
planting media for producing merang mushrooms. (R. M. Saunders, 2009) states that bran is
high in protein and macro minerals such as sodium and potassium which are needed by plants
in their growth and development. (Khalid Gul, et al., 2015; Sharif et al., 2014) state bran
contains a considerable amount of nutrients such as protein, fat, and dietary fiber. In addition,
it contains a large amount of minerals such as K, Ca, Mg, and Fe. The presence of
antioxidants such as tocopherol, tocoptrienol, and y-oryzanol also brightens the prospects of
bran utilization for humans and plants. The high protein content in bran is needed by fungi in
the early days of their growth. (Aktas & Akin, 2020) states fermented bran contains high
antioxidant compounds. Mushrooms in their growth and development require growth
stimulants to be able to grow optimally. Growth regulators in onion plants are needed as a
stimulant to grow fungi. The content of auxin hormone in shallots is the basis for why onions
are very effective in helping the growth and development of plant roots (Lukman et al., 2022)

This research is considered necessary in addition to strengthening and growing the
bioenterprenership skills of mushroom farmers so that their lives can be lifted. Furthermore,
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this research also produces food products that are rich in protein and low in calories that are
needed by the body. This reason is what underlies researchers to continue to develop research
on the manufacture of ideal media for the growth and development of merang mushrooms.

METHOD

This research is a descriptive experimental research. The variable measured in this
study was the quantity of mushroom production. Variables that affect the quantity of straw
mushroom production are the quality of the media and the addition of shallot extract growth
regulators. This research was conducted in the mushroom house of Repok Tunjang Hamlet,
Taman Indah Village, Pringgarata District, Central Lombok, West Nusa Tenggara. The
variables observed in this study were the biological response of straw mushroom growth to
the required and control media. Biological response includes volume of mycelium, fine head,
and quantity of mushroom production. This research was conducted in a mushroom house.
One mushroom kumbung consists of 10 shelves which are divided into two sides so that each
side consists of five shelves arranged in stages. Each side is divided into a rack which
contains the necessary media and controls. The composition of the media on the shelf needs
to consist of 25 kg of soft rice bran, straw, sago dregs from palm tree processing waste,
CaCO03 and shallot extract. The composition of the dick media is the same except for rice
bran which is coarse waste from the rice milling process and is not given shallot extract. The
research was conducted in one house with the aim of treating the growing media the same.
The same treatment in question includes the sterilization process, lighting and room
temperature in the same treatment and control media. These three components also affect the
quantity of mushroom production. If this research was conducted in different kumbung, the
three treatments would be difficult to control under the same conditions (Lucca, et al, 2012;
Tang et al., 2015)

RESULTS AND DISCUSSION

Analysis of Planting Media and Quantity of Merang Mushroom Production

The planting media used in making merang mushrooms is in the form of rice straw,
bran, bran, sago pulp, CaCOs, and water. Bran in the growing medium is given as a
contributor to carbon and nitogen which are needed by fungi. Straw rich in lignin and
potassium minerals is especially needed by fungi in the growth of fungal mycelium. CaCOs is
required as a buffer for the pH of the medium. A good growing medium ranges from a neutral
pH. Water is needed as a material that plays an important role in the hydrolysis of organic
media into simple components required by fungi. Bran in the treatment media is given
excessively to see the real impact of the treatment on the growth and development of merang
fungus. Bran, which is rich in nitrogen sourced from the protein it contains, is needed in the
early days of the growth and development of merang mushrooms. As a result, rice bran-rich
media can increase the amount of merang mushroom production when compared to media
that is coarsely bran rice milling waste. The results can be seen in table 1.

Table 1. Effect of Bran Feeding on the Amount of Merang Mushroom Production

Treatment Number of Production Day
6 7 8 9 10 11 12 13 14

Bran and Shallot
Extract 0 5
control 1 2 5 1

2 1 1 3 5 2 1 1
2 2

1 5
0 7 4 1 1 3 2 1 0

Based on the findings, the addition of bran and onion extract has a positive impact on
the growth of merang fungus. The high protein content in bran is the scientific basis for the
positive response of merang mushrooms in the growth and development process. (Nunes et
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al.,, 2012) stated that nitrogen supplementation through bran and urea increases the
productivity of fungi and is able to increase the compounds of natural ingredients contained
in mushrooms. Natural matter compounds are organic compounds produced by plants
through secondary metabolic processes. This compound is commonly a drug for the body.
(Assan & Mpofu, 2014; Biswas & Decent, 2014; Mahbuba Moonmoon. et al., 2011) reported
substrates high in C/N composites were able to increase mushroom production. Carbon
elements are obtained through the decomposition of organic materials high in cellulose and
nitrogen obtained from the decomposition of protein macromolecules. (Maurya, 2016) found
from a variety of substrate variations that have been studied substrates with the composition
of rice straw and bran proved to be the most effective in increasing the productivity of
merang mushrooms. The findings of several previous researchers are in line with the findings
of researchers where the addition of bran and onion extract has an effect on increasing the
productivity of merang mushrooms as depicted in chart 1.

20
a
c 15
= . .
% 10 & Rice Bran + Red Onion
g Extract
& 5 S
T

0 a Control
0 5 10 15
Harvest day

Biological Growth Response of Merang Mushrooms to the Addition of Bran and Shallot
Extract.

Tamam media in the study were given two different treatments. The first planting
medium is additionally given bran at the beginning of composting. The control planting
medium uses coarse bran with the same mass of 25 kg on each planting medium. Next the
planting medium is composted for 9 days. The subsequent planting medium is equally
included in the same kumbung. The planting medium is further arranged in mushroom coils
on each shelf. The right shelf is the treatment rack and the left shelf is the control rack. After
all the planting media is compiled, sterilization is carried out for 9 hours. On the next day
sprayed onion extract on the treatment rack. After it is carried out sowing of seedlings. On
day 7 spraying is carried out on both shelves. The treatment rack was given a solution of
brown sugar and onion extract while in the control only brown sugar solution was given. The
provision of a variety of nutrients and growth hormones is carried out in the hope that merang
mushrooms can grow more optimally.

The biological growth response of merang mushrooms is one of the indicators of the
quality of the growing media of merang mushrooms. Biological responses include the growth
of mycelium, find head and body quality of merang fungi. The rapid growth of mycelium
becomes an indicator of the nutrients provided by the growing medium quickly absorbed and
preferred by fungi. Nutrients are quickly absorbed if the growing medium has provided
elements in simple organic compounds (Putra et al., 2022).. (Siskawati. et. al, 2013) states
faster growth of castor roots after soaking in onion extract. Auxin and ryzokalin hormones
contained in shallots play an important role in the growth of roots and plant cells. The
nutritional collaboration of bran and onion extract is evident from the faster growth of
merang mushrooms and better mushroom quality. The indicators can be seen in figures 2 and
3. Merang mushrooms with bran medium and sprayed onions have better growth.
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Figure 2. Addition of Bran+ Onion extract and Figure 3 addition of coarse bran

Based on figures 2 and 3 above, the application of bran and onion extract gave a
positive response to the growth and development of merang mushrooms. The researchers'
findings showed that the amount of merang production increased by 25-35% in the treatment
media. The availability of adequate nutrition and the presence of growth stimulants from
shallot extract are factors that greatly determine the increasing production and quality of
merang mushrooms. The merang fungus is a semi-black type of merang longer storage if the
fruit body is harder and whiter. Merang with this quality lasts sam 3 days in the open air. If
the fruit body is slightly flabby and black usually lasts only 1-2 days. This long shelf life is
beneficial for merang mushroom farmers because if the production is excessive, the market is
usually also constrained. If the shelf life is longer, farmers can sell the rest the next day. The
effect of giving ekatul and onion extract on the quality of the body of the semi-black merang
mushroom fruit can be seen in figures 3 and 4.

(Galavi et al., 2013) stated that the administration of auxin hormone in grape planting
can stimulate faster root growth. Root growth and development is the key to the beginning of
plant growth and development. The researchers' findings on the mycelium treatment rack, the
fine head of the fungus grows faster. The indicator is the volume of mycelium and the harvest
of mushrooms faster. Giving twice the onion extract on days 1 and 7 has a positive impact on
the growth of fungal roots. (Kim et al., 2020; Nadia Bouain, et al., 2019) report on roots that
play a role in absorbing nutrients from the growing medium needed by plants. If root growth
and development are disturbed, planting nutrients will be disturbed. Macronutrients such as
nitrogen, potassium, posfor, and karborn are needed by plants. The ability of farmers to
choose and sort out planting media is very deep in providing optimal nutrition for the growth
and development of mushrooms. Bran and straw that are high in protein and potassium are
expected to be able to contribute macroelements that are needed by merang mushrooms.
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CONCLUSION

The addition of bran and onion extract to the garden medium of merang mushrooms has
a positive impact. The productivity and biological response of merang fungi become the most
noticeable indicators. The combination of root growth and nutrition is the basis for a positive
response to the growth and development of fungi to be better than control media.

RECOMMENDATION

It is worth researching other substrates rich in macroelements needed by plants. In this
study, researchers have not analyzed the pH of the media and the room temperature of the
mushroom beetle which is optimal for the growth of merang fungus. It is necessary to
conduct further research because the growth and development of mushrooms is not only
determined by nutrients and growth regulators. Many things affect the growth of fungi such
as the environmental engineering of the mold coil and the pH of the medium.

ACKNOWLEDGMENT
Thank you to the research team to say to the Mandalika University of Education for
providing financial and financial support for the implementation of this research.

REFERENCES

Aktas, K., & Ak, N. (2020). Influence of rice bran and corn bran addition on the selected
properties of tarhana, a fermented cereal based food product. LWT, 129, 109574,
https://doi.org/10.1016/j.Iwt.2020.109574

Assan, N., & Mpofu, T. (2014). The influence of substrate on mushroom productivity. Scientific
Journal of Crop Science, 3(7), 86-91.

Biswas, M. K., & Layak, M. (2014). Techniques for Increasing the Biological Efficiency of Paddy
Straw Mushroom (Volvariella Volvacea) in Eastern India. Food Science and Technology,
2(4), 52-57. https://doi.org/10.13189/fst.2014.020402

Jiang, S., Wu, Y., Li, Y., Xia, X., Li, C., & Liu, Y. (2018). Precipitation and growth behavior
of mushroom-like Ni3Al. Materials Letters, 211, 5-8.
https://doi.org/10.1016/j.matlet.2017.09.033

Feng Chen et al. (2022). Shiitake cultivation as biological preprocessing of lignocellulosic
feedstocks — Substrate changes in crystallinity, syringyl/guaiacyl lignin and
degradation-derived by-products—ScienceDirect.
https://www.sciencedirect.com/science/article/pii/S0960852421015984

Fitra Widya et al. 2018. (n.d.). Pemanfaatan sabut kelapa (cocos nucifera) dan ampas tebu
(saccarum officinarum) sebagai media tanam jamur tiram putih (pleurotus
ostreatus)—Repository UIN  JAMBI. Retrieved May 30, 2022, from
http://repository.uinjambi.ac.id/1036/

Galavi, M., Karimian, M. A., & Mousavi, S. R. (2013). Effects of Different Auxin (IBA)
Concentrations and Planting-Beds on Rooting Grape Cuttings (Vitis vinifera). Annual
Research & Review in Biology, 517-523.

Gonzélez, A., Cruz, M., Losoya, C., Nobre, C., Loredo, A., Rodriguez, R., Contreras, J., &
Belmares, R. (2020). Edible mushrooms as a novel protein source for functional
foods. Food & Function, 11(9), 7400—7414. https://doi.org/10.1039/DOFO01746A

GuidoRux. (2015). Application of humidity-regulating tray for packaging of mushrooms—
ScienceDirect.
https://www.sciencedirect.com/science/article/abs/pii/S0925521415300387

HanneL. Kristensen et al. (2012). Full article: Increase of vitamin D2 by UV-B exposure
during the growth phase of white button mushroom (Agaricus bisporus).
https://www.tandfonline.com/doi/full/10.3402/fnr.v56i0.7114

Huang, X., & Nie, S. (2015). The structure of mushroom polysaccharides and their beneficial
role in health. Food & Function, 6(10), 3205-3217.
https://doi.org/10.1039/C5FO00678C

Prisma Sains: Jurnal Pengkajian llmu dan Pembelajaran Matematika dan IPA IKIP Mataram, January. 2023. Vol. 11, No.1

129



Hulyadi et al. Identification of The Addition of Bran ...........

Jasmina Glamoclija et al. (2015). A comparative study on edible Agaricus mushrooms as
functional foods—Food & Function (RSC Publishing).
https://pubs.rsc.org/en/content/articlelanding/2015/fo/c4f001135j

Kerezoudi, E. N., Mitsou, E. K., Gioti, K., Terzi, E., Avgousti, I., Panagiotou, A.,
Koutrotsios, G., Zervakis, G. I, Mountzouris, K. C., Tenta, R., & Kyriacou, A.
(2021). Fermentation of Pleurotus ostreatus and Ganoderma lucidum mushrooms and
their extracts by the gut microbiota of healthy and osteopenic women: Potential
prebiotic effect and impact of mushroom fermentation products on human osteoblasts.
Food & Function, 12(4), 1529-1546. https://doi.org/10.1039/DOF002581)]

Kim, Y., Chung, Y. S., Lee, E., Tripathi, P., Heo, S., & Kim, K.-H. (2020). Root Response to Drought
Stress in Rice (Oryza sativa L.). International Journal of Molecular Sciences, 21(4), Article
4. https://doi.org/10.3390/ijms21041513

Khalid Gul, et al. (2015). Rice bran: Nutritional values and its emerging potential for
development of functional food—A review. Bioactive Carbohydrates and Dietary
Fibre, 6(1), 24-30. https://doi.org/10.1016/j.bcdf.2015.06.002

Kosti¢, M., Smiljkovi¢, M., Petrovi¢, J., Glamoclija, J., Barros, L., Ferreira, I. C. F. R., Cirié,
A., & Sokovi¢, M. (2017). Chemical, nutritive composition and a wide range of
bioactive properties of honey mushroom Armillaria mellea (Vahl: Fr.) Kummer. Food
& Function, 8(9), 3239-3249. https://doi.org/10.1039/C7FO00887B

Lavelli, V., Proserpio, C., Gallotti, F., Laureati, M., & Pagliarini, E. (2018). Circular reuse of
bio-resources: The role of Pleurotus spp. in the development of functional foods.
Food & Function, 9(3), 1353-1372. https://doi.org/10.1039/C7FO01747B

LeDoux, J.,, & Mann, C. (2019). Addressing Limitations in Health Literacy: Greater
Understanding Promotes Autonomy and Self-Determination. Professional Case
Management, 24(4), 219-221. https://doi.org/10.1097/NCM.0000000000000376

Li, M.-X., He, X.-S., Tang, J., Li, X., Zhao, R., Tao, Y.-Q., Wang, C., & Qiu, Z.-P. (2021).
Influence of moisture content on chicken manure stabilization during microbial agent-
enhanced composting. Chemosphere, 264, 128549.
https://doi.org/10.1016/j.chemosphere.2020.128549

Lukman, Salawati, & Ende, S. (2022). Differences of planting media and concentration of
onion (Allium ascalonicum L) extract towards body guava citra (Syzygium aquenum
Burn). International Journal of Social Science, 1(5), Article 5.
https://doi.org/10.53625/ijss.v1i5.1297

Lucca, et al. (2012). Blue light (470 nm) effectively inhibits bacterial and fungal growth—
Lucca—2012—Letters in  Applied Microbiology—Wiley  Online  Library.
https://sfamjournals.onlinelibrary.wiley.com/doi/full/10.1111/lam.12002

Mahajan, P. V., Oliveira, F. A. R., & Macedo, I. (2008). Effect of temperature and humidity
on the transpiration rate of the whole mushrooms. Journal of Food Engineering,
84(2), 281-288. https://doi.org/10.1016/j.jfoodeng.2007.05.021

Mahdaniar Maulidini Muhyi. (2021, Nopember). “The Effects of Covid-19 Pandemic in
Housing Preference” by Mahdaniar Maulidini Muhyi and Joko Adianto.
https://scholarhub.ui.ac.id/smartcity/vol1/iss1/2/

Mahbuba Moonmoon. et al. (2011). Effects of different levels of wheat bran, rice bran and maize
powder supplementation with saw dust on the production of shiitake mushroom (Lentinus
edodes (Berk.) Singer)—ScienceDirect.
https://www.sciencedirect.com/science/article/pii/S1319562X10001312

Maurya, D. A. K. (2016). Evaluation of substrates and supplements for enhancing the productivity of
paddy straw mushroom (Volvariella volvacea)—SciHorizon.
https://www.scihorizon.com/article/evaluation-of-substrates-and-supplements-for-enhancing-
the-productivity-of-paddy-straw-mushroom-volvariella-volvacea

Mohamed Buheji, et al. (2020). The Extent of COVID-19 Pandemic Socio-Economic Impact
on Global Poverty. A Global Integrative Multidisciplinary  Review.
http://article.sapub.org/10.5923.j.economics.20201004.02.html

Prisma Sains: Jurnal Pengkajian llmu dan Pembelajaran Matematika dan IPA IKIP Mataram, January. 2023. Vol. 11, No.1

130



Hulyadi et al. Identification of The Addition of Bran ...........

Nadia Bouain, et al. (2019). Getting to the Root of Plant Mineral Nutrition: Combinatorial Nutrient
Stresses Reveal Emergent Properties—PubMed. https://pubmed.ncbi.nlm.nih.gov/31006547/

Najafzadeh, M., Shahzad, F., & Anderson, D. (2022). CHAPTER 6:The Potential
Therapeutic Effects of Natural Products, Herbs, and Mushrooms Against COVID-19.
In  The Coronavirus Pandemic and the Future (pp. 177-196).
https://doi.org/10.1039/9781839166839-00177

Nunes, M., Luz, J. M. da, Paes, S., Ribeiro, J. J., Silva, M. de C. da, & Kasuya, M. C. (2012).
Nitrogen Supplementation on the Productivity and the Chemical Composition of Oyster
Mushroom. Journal of Food Research, 1(2), Article 2. https://doi.org/10.5539/jfr.vin2p113

Nurjati, E. (2021). The Socioeconomic Determinants of Poverty Dynamics in Indonesia.
MIMBAR :  Jurnal  Sosial Dan  Pembangunan,  37(2), Article 2.
https://doi.org/10.29313/mimbar.v37i2.8024

Putra, E. D., Baehaki, R. F., & Ramdhani, M. R. (2022). Application of Plant Fertilizer Serum Using
Natural Ingredients. International Journal of Research and Applied Technology
(INJURATECH), 2(1), Article 1. https://doi.org/10.34010/injuratech.v2i1.6906

R. M. Saunders. (2009). Rice bran: Composition and potential food uses: Food Reviews
International: Vol 1, No 3.
https://www.tandfonline.com/doi/abs/10.1080/87559128509540780

Ramsaha, S., Neergheen-Bhujun, V. S., Verma, S., Kumar, A., Bharty, R. K., Chaudhary, A.
K., Sharma, P., Singh, R. K., Beejan, P. H. F., Kyung-Sun, K., & Bahorun, T. (2016).
Modulation of hepatocarcinogenesis in N-methyl-N-nitrosourea treated Balb/c mice
by mushroom extracts. Food & Function, 7(2), 594-609.
https://doi.org/10.1039/C5FO00870K

Ren, L., Perera, C., & Hemar, Y. (2012). Antitumor activity of mushroom polysaccharides: A
review. Food & Function, 3(11), 1118-1130. https://doi.org/10.1039/C2F010279J

Riduwan, M., Hariyono, D., & Nawawi, M. (2013). Pertumbuhan dan hasil jamur merang
(volvariella volvacea) pada berbagai sistem penebaran bibit dan ketebalan media.
Jurnal Produksi Tanaman, 1(1), Article 1. https://doi.org/10.21776/9

Sharif, M. K., Butt, M. S., Anjum, F. M., & Khan, S. H. (2014). Rice Bran: A Novel
Functional Ingredient. Critical Reviews in Food Science and Nutrition, 54(6), 807—
816. https://doi.org/10.1080/10408398.2011.608586

Siskawati. et. al. (2013). Pertumbuhan Stek Batang Jarak Pagar (Jatropha curcas L.) dengan
Perendaman Larutan Bawang Merah (Allium cepa L.) dan IBA (Indol Butyric Acid) |
Mukarlina | Jurnal Protobiont. https://jurnal.untan.ac.id/index.php/jprb/article/view/3888

Spiteller, P. (2015). Chemical ecology of fungi. Natural Product Reports, 32(7), 971-993.
https://doi.org/10.1039/C4NP00166D

Tang, W., Kuehn, T. H., & Simcik, M. F. (2015). Effects of Temperature, Humidity and Air
Flow on Fungal Growth Rate on Loaded Ventilation Filters. Journal of Occupational
and Environmental Hygiene, 12(8), 525-537.
https://doi.org/10.1080/15459624.2015.1019076

Wing Yin Mo, W. Y., Man, Y. B., & Wong, M. H. (2018). Use of food waste, fish waste and
food processing waste for China’s aquaculture industry: Needs and challenge. Science
of The Total Environment, 613-614, 635-643.
https://doi.org/10.1016/j.scitotenv.2017.08.321

Xu, S., Wang, F., Fu, Y., Li, D., Sun, X,, Li, C., Song, B., & Li, Y. (2020). Effects of mixed
agro-residues (corn crop waste) on lignin-degrading enzyme activities, growth, and
quality of Lentinula edodes. RSC  Advances, 10(17), 9798-9807.
https://doi.org/10.1039/C9RA10405D

Prisma Sains: Jurnal Pengkajian llmu dan Pembelajaran Matematika dan IPA IKIP Mataram, January. 2023. Vol. 11, No.1

131



