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A B S T R A C T

The present study was to assess the economic benefit of integrated P. tuoliensis cultivation and biogas production
based on the utilization of lignocellulosic biomass. Among the five evaluated cultivation substrates, that con-
sisting of 55% cottonseed hull, 25% corncob, 10% wheat bran, 5% corn flour, 4% lime, and 1% gypsum was
demonstrated to be optimal for the simultaneous production of P. tuoliensis mushrooms and biogas fuel.
Preliminary estimation shows that, for the consumption of dry substrate per unit mass (calculated in per kg), a
total of 561 g fresh mushroom product was harvested and 189.88 L biogas was generated. Accordingly, the
production costs were abolished and an economic benefit of approximately $0.592 was obtained, with the high-
value mushroom product being the main contributor to profit. Moreover, this integrated process also exhibited
positive ecological and social benefits and as such, is worthy of promotion and further application.

1. Introduction

Owing to development of the world economy and increased in-
dustrialization, the shortage of fossil fuels is becoming increasingly
apparent. Lignocellulosic biomass, rich in organic carbon, is regarded as
an ideal renewable alternative to fossil fuels due to its potential for

conversion into biofuels (Sivagurunathan et al., 2017) and therefore is
of great significance for the sustainable development of human society
(Huang et al., 2016).

Lignocellulosic material is abundant and readily available, con-
sisting mainly of cellulose, hemicellulose, and lignin; and its conversion
is based on a sugar utilization process, in which cellulose and

https://doi.org/10.1016/j.biortech.2020.124042
Received 15 July 2020; Received in revised form 17 August 2020; Accepted 19 August 2020

⁎ Corresponding author.
E-mail address: huqingxiu@caas.cn (Q. Hu).

1 These authors contributed equally to this article and are joint first authors.

Bioresource Technology 317 (2020) 124042

Available online 25 August 2020
0960-8524/ © 2020 Elsevier Ltd. All rights reserved.

T

http://www.sciencedirect.com/science/journal/09608524
https://www.elsevier.com/locate/biortech
https://doi.org/10.1016/j.biortech.2020.124042
https://doi.org/10.1016/j.biortech.2020.124042
mailto:huqingxiu@caas.cn
https://doi.org/10.1016/j.biortech.2020.124042
http://crossmark.crossref.org/dialog/?doi=10.1016/j.biortech.2020.124042&domain=pdf

	Integration of Pleurotus tuoliensis cultivation and biogas production for utilization of lignocellulosic biomass as well as its benefit evaluation
	1 Introduction
	2 Materials and methods
	2.1 Substrate raw materials
	2.2 Substrate preparation, inoculation, and culture
	2.3 Determination of agronomic traits
	2.4 Chemical analysis
	2.4.1 Nutrient composition of fruiting bodies
	2.4.2 Lignocellulosic content of SMS

	2.5 Feedstock and inoculum
	2.6 Co-digestion with SMS and dairy manure
	2.7 Basic properties of the material for AD
	2.8 Evaluation of the benefits of simultaneous P. tuoliensis cultivation and biogas production
	2.9 Statistical analysis

	3 Results and discussion
	3.1 Carbon and nitrogen content of raw materials
	3.2 Mycelium growth rate and mushroom yield
	3.3 Nutrient composition
	3.4 Utilization rate of lignocellulose in the substrate
	3.5 Characteristics of the feedstock and inoculum for effective biogas production
	3.6 Biogas yield from five SMS by AD
	3.7 Methane yield from five SMSs by AD
	3.8 Economic benefit
	3.9 Social and ecological benefits

	4 Conclusion
	Declaration of Competing Interest
	Acknowledgement
	References




