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Abstract

The present work describes a self - sustaining bioelectrochemical system that adopts simple cell configurations
and operates in uncontrolled ambient surroundings. The microbial fuel cell (MFC)was comprised of white-rot
fungus of Phanaerochaete chrysosporium fed with oil palm empty fruit bunch (EFB) as the substrate. This fungal
strain degrades lignin by producing ligninolytic enzymes such as laccase, which demonstrates a specific affinity for
oxygen as its electron acceptor. By simply pairing zinc and the air electrode in a membraneless, single-chamber,
250-mL enclosure, electricity could be harvested. The microbial zinc/air cell is capable of sustaining a 1 mA
discharge current continuously for 44 days (i.e., discharge capacity of 1056 mAh). The role of the metabolic activities
of P. chrysosporium on EFB towards the MFC’s performance is supported by linear sweep voltammetry
measurement and scanning electron microscopy observations. The ability of the MFC to sustain its discharge for a
prolonged duration despite the fungal microbes not being attached to the air electrode is attributed to the
formation of a network of filamentous hyphae under the submerged culture. Further, gradual lignin
decomposition by fungal inocula ensures a continuous supply of laccase enzyme and radical oxidants to the MFC.
These factors promote a self - sustaining MFC devoid of any control features. © 2021 by the authors. Licensee
MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https:// creativecommons.org/licenses/by/ 4.0/).

Author keywords

Lignin - rich agrowaste; Membraneless MFC; Microbial zinc/air cell ; Phanaerochaete chrysosporium;
White-rot fungus

Reaxys Chemistry database information (0

Cnihetanceac


https://www-scopus-com.ezlib.iium.edu.my/results/results.uri?sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29&offset=1&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fen14082098&locationID=1&categoryID=4&eid=2-s2.0-85106312326&issn=19961073&linkType=TemplateLinking&year=2021&zone=outwardlinks&origin=recordpage&dig=a0c1eeb1fea7b34e3f00923893d3c664
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fen14082098&locationID=1&categoryID=4&eid=2-s2.0-85106312326&issn=19961073&linkType=ViewAtPublisher&year=2021&origin=recordpage&dig=d1f5a4e0f26467ae78421a19f729180d
https://www-scopus-com.ezlib.iium.edu.my/standard/help.uri?topic=12031
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85084537694&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29&relpos=0
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=57203217529&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=57196152080&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84926431424&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29&relpos=1
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=13613056700&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=21934056700&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=56193338000&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-67349106397&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29&relpos=2
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=22956887400&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=40262094700&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=8850443300&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85106312326&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85106312326&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85106312326&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/iium.edu.my
https://www-scopus-com.ezlib.iium.edu.my/home.uri?zone=header&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www-scopus-com.ezlib.iium.edu.my/sources.uri?zone=TopNavBar&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home?dgcid=ScopusHeader
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?&origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?origin=recordpage&zone=TopNavBar

View all substances (5)

CH, =°
3+ = HiC
Fe © H e OH \
o HO et H ©
+ HO-
« O i >
O\
—4— s i O
cEN en CHs
s —OH
View details View details View details View details

Powered byReaxys

PaperChem Variable

Electrodes; Enzymes; Fungi; Scanning Electron Microscopy; Zinc

Engineering controlled terms

Electric discharges; Electrodes; Electron affinity; Enzymes; Fungi; Lignin; Palm oil; Scanning electron
microscopy; Zinc

Engineering uncontrolled terms

Bio-electrochemical systems; Bioelectrochemical cells; Discharge capacities; Fungal degradation ;
Ligninolytic enzymes; Linear sweep voltammetry; Oil palm empty fruit bunches (EFB); Submerged cultures
Engineering main heading

Microbial fuel cells

®

Topic name
Biocathodes; Regenerative Fuel Cells; Bioelectricity

Prominence percentile

99.938
Funding sponsor Funding number Acronym
Kementerian Sains, Teknologi dan Inovasi IF0219E1059 MOSTI

See opportunities by MOSTI 71

Funding text
Funding: This research was funded by the Ministry of Science, Technology and Innovation Malaysia, grant number
IFO219E1059.

References (42) View in search results format »

T A
Export (@ Print X E-mail [ Saveto PDF  Create bibliography

[J 1  santoro, C., Arbizzani, C., Erable, B., leropoulos, I.

Microbial fuel cells: From fundamentals to applications. A
review (Open Access)

(2017) Journal of Power Sources, 356, pp. 225-244. Cited 662 times.
https://www.journals.elsevier.com/journal-of-power-sources
doi: 10.1016/j.jpowsour.2017.03.109

View at Publisher

[ 2 Choi, H.S., Yang, X., Kim, D.S., Yang, J.H., Han, S.0., Park, C., Kim, S.W.
Power generation from cheese whey using enzymatic fuel cell

(2020) Journal of Cleaner Production, 254, art. no. 120181. Cited 3 times.

https://www.journals.elsevier.com/journal-of-cleaner-production
doi: 10.1016/j.jclepro.2020.120181

View at Publisher


https://www.reaxys.com/?origin=Scopus
https://www.fundinginstitutional.com/funders/501100003200
https://www-scopus-com.ezlib.iium.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=4b8aa2c908bf8984d25ded7371eaa6e8&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85106312326%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85106312326
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85017155159&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85017155159&src=s&origin=reflist&refstat=core
https://www.journals.elsevier.com/journal-of-power-sources
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jpowsour.2017.03.109&locationID=3&categoryID=4&eid=2-s2.0-85017155159&issn=03787753&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=fae93559f9cec47fde307148cf477da5
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85078156664&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85078156664&src=s&origin=reflist&refstat=core
https://www.journals.elsevier.com/journal-of-cleaner-production
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jclepro.2020.120181&locationID=3&categoryID=4&eid=2-s2.0-85078156664&issn=09596526&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=09f101ddb69a81e91bb0f9550c56cda4

16

Bullen, R.A., Arnot, T.C., Lakeman, J.B., Walsh, F.C.
Biofuel cells and their development

(2006) Biosensors and Bioelectronics, 21 (11), pp. 2015-2045. Cited 788
times.
doi: 10.1016/j.bios.2006.01.030

View at Publisher

Wang, R., Yan, M., Li, H., Zhang, L., Peng, B., Sun, J., Liu, D., (...), Liu, S.
FeS, Nanoparticles Decorated Graphene as Microbial-Fuel-Cell Anode
Achieving High Power Density

(2018) Adv. Mater, 30, pp. 1-7. Cited 381 times.

Sharma, T., Mohana Reddy, A.L., Chandra, T.S., Ramaprabhu, S.

Development of carbon nanotubes and nanofluids based
microbial fuel cell

(2008) International Journal of Hydrogen Energy, 33 (22), pp. 6749-
6754. Cited 153 times.
doi: 10.1016/j.ijhydene.2008.05.112

View at Publisher

Nasar, A., Perveen, R.

Applications of enzymatic biofuel cells in bioelectronic devices
— A review

(2019) International Journal of Hydrogen Energy, 44 (29), pp. 15287-

15312. Cited 41 times.
http://www.journals.elsevier.com/international-journal-of-hydrogen-energy/
doi: 10.1016/j.ijhydene.2019.04.182

View at Publisher

O'Loughlin, E..
Effects of electron transfer mediators on the bioreduction of
lepidocrocite (Y-FeOOH) by Shewanella putrefaciens CN32

(2008) Environmental Science and Technology, 42 (18), pp. 6876-6882. Cited
97 times.
doi: 10.1021/es800686d

View at Publisher

Liu, D., Chang, Q., Gao, Y., Huang, W., Sun, Z., Yan, M., Guo, C.

High performance of microbial fuel cell afforded by metallic
tungsten carbide decorated carbon cloth anode

(2020) Electrochimica Acta, 330, art. no. 135243. Cited 19 times.
http://www.journals.elsevier.com/electrochimica-acta/
doi: 10.1016/j.electacta.2019.135243

View at Publisher

Flimban, S.G.A., Ismail, .M., Kim, T., Oh, S.-E.

Overview of recent advancements in the microbial fuel cell
from fundamentals to applications: Design, major elements,
and scalability (Open Access)

(2019) Energies, 12 (17), art. no. 3390. Cited 35 times.
https://www.mdpi.com/1996-1073/12/17
doi: 10.3390/en12173390

View at Publisher


https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-33645848149&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-33645848149&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.bios.2006.01.030&locationID=3&categoryID=4&eid=2-s2.0-33645848149&issn=09565663&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=be69ace040346baddd8eedb631888cfa
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85063757404&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-55049113854&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-55049113854&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ijhydene.2008.05.112&locationID=3&categoryID=4&eid=2-s2.0-55049113854&issn=03603199&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=8c3d443bd504c5d8359946ec72f82919
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85065566001&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85065566001&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/international-journal-of-hydrogen-energy/
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ijhydene.2019.04.182&locationID=3&categoryID=4&eid=2-s2.0-85065566001&issn=03603199&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=d57f6cffd4ed6a30c2fb6b0fb30a4652
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-51949091994&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-51949091994&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fes800686d&locationID=3&categoryID=4&eid=2-s2.0-51949091994&issn=0013936X&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=4c92cca3738df04adafb4f475f7184f2
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85075826115&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85075826115&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/electrochimica-acta/
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.electacta.2019.135243&locationID=3&categoryID=4&eid=2-s2.0-85075826115&issn=00134686&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=1f7cda8a6ef403cb0c83570c53513efc
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85072103569&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85072103569&src=s&origin=reflist&refstat=core
https://www.mdpi.com/1996-1073/12/17
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fen12173390&locationID=3&categoryID=4&eid=2-s2.0-85072103569&issn=19961073&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=353f9c7a7558426ed027b7709a0ae4a5

] 16

Li, W.-W., Yu, H.-Q., He, Z.

Towards sustainable wastewater treatment by using microbial
fuel cells-centered technologies (Open Access)

(2014) Energy and Environmental Science, 7 (3), pp. 911-924. Cited 556
times.
doi: 10.1039/c3ee43106a

View at Publisher

Palanisamy, G., Jung, H.-Y., Sadhasivam, T., Kurkuri, M.D., Kim, S.C., Roh, S.-
H.

A comprehensive review on microbial fuel cell technologies:
Processes, utilization, and advanced developments in
electrodes and membranes

(2019) Journal of Cleaner Production, 221, pp. 598-621. Cited 114 times.
https://www.journals.elsevier.com/journal-of-cleaner-production
doi: 10.1016/j.jclepro.2019.02.172

View at Publisher

Paramjeet, S., Manasa, P., Korrapati, N.

Biofuels: Production of fungal-mediated ligninolytic enzymes
and the modes of bioprocesses utilizing agro-based residues

(2018) Biocatalysis and Agricultural Biotechnology, 14, pp. 57-71. Cited 18
times.
http://www.journals.elsevier.com/biocatalysis-and-agricultural-biotechnology/
doi: 10.1016/j.bcab.2018.02.007

View at Publisher

Baldrian, P.
Fungal laccases-occurrence and properties (Open Access)

(2006) FEMS Microbiology Reviews, 30 (2), pp. 215-242. Cited 1489 times.
doi: 10.1111/j.1574-4976.2005.00010.x

View at Publisher

Mohammad, N., Alam, Md.Z., Kabbashi, N.A., Ahsan, A.
Effective composting of oil palm industrial waste by
filamentous fungi: A review

(2012) Resources, Conservation and Recycling, 58, pp. 69-78. Cited 56 times.
doi: 10.1016/j.resconrec.2011.10.009

View at Publisher

Singh, D., Chen, S.
The white-rot fungus Phanerochaete chrysosporium:
Conditions for the production of lignin-degrading enzymes

(2008) Applied Microbiology and Biotechnology, 81 (3), pp. 399-417. Cited
152 times.
doi: 10.1007/s00253-008-1706-9

View at Publisher

Lovley, D.R., Fraga, J.L., Blunt-Harris, E.L., Hayes, L.A., Phillips, E.J.P., Coates,
J.D.

Humic substances as a mediator for microbially catalyzed
metal reduction

(1998) Acta Hydrochimica et Hydrobiologica, 26 (3), pp. 152-157. Cited 370
times.
doi: 10.1002/(SICI)1521-401X(199805)26:3<152::AID-AHEH152>3.0.CO;2-D

View at Publisher


https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84897586232&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-84897586232&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1039%2fc3ee43106a&locationID=3&categoryID=4&eid=2-s2.0-84897586232&issn=17545692&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=04eb485b75a62750447658fedd39dbd9
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85063114904&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85063114904&src=s&origin=reflist&refstat=core
https://www.journals.elsevier.com/journal-of-cleaner-production
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jclepro.2019.02.172&locationID=3&categoryID=4&eid=2-s2.0-85063114904&issn=09596526&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=c35c2e9e97049338e4eab1ed3131e70c
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85042134887&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85042134887&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/biocatalysis-and-agricultural-biotechnology/
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.bcab.2018.02.007&locationID=3&categoryID=4&eid=2-s2.0-85042134887&issn=18788181&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=42bc8da1e315d006a25362c505948513
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-33645027271&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-33645027271&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1111%2fj.1574-4976.2005.00010.x&locationID=3&categoryID=4&eid=2-s2.0-33645027271&issn=01686445&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=6baef70b3f936b6dbee7dc6eff08dc26
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-81255173579&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-81255173579&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.resconrec.2011.10.009&locationID=3&categoryID=4&eid=2-s2.0-81255173579&issn=09213449&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=aaceb867800d26fd7a0f2a92604b2980
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-56349109393&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-56349109393&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs00253-008-1706-9&locationID=3&categoryID=4&eid=2-s2.0-56349109393&issn=01757598&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=7acfd3c266ea4f28ce03f826664f3b42
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-0032310953&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-0032310953&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2f%28SICI%291521-401X%28199805%2926%3a3%3c152%3a%3aAID-AHEH152%3e3.0.CO%3b2-D&locationID=3&categoryID=4&eid=2-s2.0-0032310953&issn=03234320&linkType=ViewAtPublisher&year=1998&origin=reflist&dig=fd120763658075632137f3a7ee4a60b3

[J 17 Jjanusz, G., Pawlik, A, Sulej, J., Swiderska-Burek, U., Jarosz-Wilkolazka,

] 20

21

] 22

] 23

A., Paszczynski, A.

Lignin degradation: Microorganisms, enzymes involved,
genomes analysis and evolution (Open Access)

(2017) FEMS Microbiology Reviews, 41 (6), pp. 941-962. Cited 185 times.
http://femsre.oxfordjournals.org/
doi: 10.1093/femsre/fux049

View at Publisher

Osman, M.H., Shah, A.A., Walsh, F.C.
Recent progress and continuing challenges in bio-fuel cells.
Part I: Enzymatic cells

(2011) Biosensors and Bioelectronics, 26 (7), pp. 3087-3102. Cited 206 times.
doi: 10.1016/j.bios.2011.01.004

View at Publisher

Arregui, L., Ayala, M., Gdmez-Gil, X., Gutiérrez-Soto, G., Hernandez-Luna,
C.E., Herrera De Los Santos, M., Levin, L., (...), Valdez-Cruz, N.A.

Laccases: structure, function, and potential application in
water bioremediation (Open Access)

(2019) Microbial Cell Factories, 18 (1), art. no. 200. Cited 36 times.
http://www.microbialcellfactories.com/home/
doi: 10.1186/s12934-019-1248-0

View at Publisher

Liu, H., Cheng, S., Huang, L., Logan, B.E.
Scale-up of membrane-free single-chamber microbial fuel
cells

(2008) Journal of Power Sources, 179 (1), pp. 274-279. Cited 228 times.
doi: 10.1016/j.jpowsour.2007.12.120

View at Publisher

Logan, B., Cheng, S., Watson, V., Estadt, G.
Graphite fiber brush anodes for increased power production
in air-cathode microbial fuel cells

(2007) Environmental Science and Technology, 41 (9), pp. 3341-3346. Cited
921 times.
doi: 10.1021/es062644y

View at Publisher

Martinez-Ortiz, )., Flores, R., Vazquez-Duhalt, R.
Molecular design of laccase cathode for direct electron
transfer in a biofuel cell

(2011) Biosensors and Bioelectronics, 26 (5), pp. 2626-2631. Cited 50 times.
doi: 10.1016/j.bios.2010.11.022

View at Publisher

Smolander, M., Boer, H., Valkiainen, M., Roozeman, R., Bergelin,
M., Eriksson, J.-E., Zhang, X.-C, (...), Viikari, L.

Development of a printable laccase-based biocathode for fuel
cell applications

(2008) Enzyme and Microbial Technology, 43 (2), pp. 93-102. Cited 73 times.
doi: 10.1016/j.enzmictec.2007.11.019

View at Publisher


https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85038013523&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85038013523&src=s&origin=reflist&refstat=core
http://femsre.oxfordjournals.org/
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1093%2ffemsre%2ffux049&locationID=3&categoryID=4&eid=2-s2.0-85038013523&issn=15746976&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=a6505be7c6517f50f8f973f752d523a8
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-79951695669&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-79951695669&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.bios.2011.01.004&locationID=3&categoryID=4&eid=2-s2.0-79951695669&issn=09565663&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=e8f96ab1d70b31af61d51fdd39d55e28
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85075114278&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85075114278&src=s&origin=reflist&refstat=core
http://www.microbialcellfactories.com/home/
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1186%2fs12934-019-1248-0&locationID=3&categoryID=4&eid=2-s2.0-85075114278&issn=14752859&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=c1dbd4848bcd3cecb2965864e678f834
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-40049088335&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-40049088335&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jpowsour.2007.12.120&locationID=3&categoryID=4&eid=2-s2.0-40049088335&issn=03787753&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=a39b6f23a20c0c6730f6200d7ac868ab
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-34248181574&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-34248181574&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fes062644y&locationID=3&categoryID=4&eid=2-s2.0-34248181574&issn=0013936X&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=50ef4e87a3aa85f6b6468f207d420957
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-78650593498&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-78650593498&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.bios.2010.11.022&locationID=3&categoryID=4&eid=2-s2.0-78650593498&issn=09565663&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=5a53ba007766ab66f12435fffc07f076
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-44449136969&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-44449136969&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.enzmictec.2007.11.019&locationID=3&categoryID=4&eid=2-s2.0-44449136969&issn=01410229&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=20d9dcfb6e1b9d265b8adfdeef0a7d4a

[ 24

] 25

] 26

0 27

] 28

] 29

Yun, S.-H., Woo, J.-J., Seo, S.-J,, Yang, T.-H., Moon, S.-H.

Estimation of approximate activation energy loss and mass
transfer coefficient from a polarization curve of a polymer
electrolyte fuel cell

(2012) Korean Journal of Chemical Engineering, 29 (9), pp. 1158-1162. Cited
5 times.
doi: 10.1007/s11814-012-0006-3

View at Publisher

Wu, S., Li, H., Zhou, X,, Liang, P., Zhang, X., Jiang, Y., Huang, X.

A novel pilot-scale stacked microbial fuel cell for efficient
electricity generation and wastewater treatment

(2016) Water Research, 98, pp. 396-403. Cited 106 times.
www.elsevier.com/locate/watres
doi: 10.1016/j.watres.2016.04.043

View at Publisher

Ni, H., Wang, K., Lv, S., Wang, X., Zhuo, L., Zhang, ).

Effects of concentration variations on the performance and
microbial community in microbial fuel cell using
swinewastewater (Open Access)

(2020) Energies, 13 (9), art. no. 2231. Cited 5 times.
https://www.mdpi.com/1996-1073/13/9/2231
doi: 10.3390/en13092231

View at Publisher

Das, M., Barbora, L., Das, P., Goswami, P.

Biofuel cell for generating power from methanol substrate
using alcohol oxidase bioanode and air-breathed laccase
biocathode

(2014) Biosensors and Bioelectronics, 59, pp. 184-191. Cited 32 times.
www.elsevier.com/locate/bios
doi: 10.1016/j.bios.2014.03.016

View at Publisher

Clauwaert, P., Van Der Ha, D., Boon, N., Verbeken, K., Verhaege, M., Rabaey,
K., Verstraete, W.

Open air biocathode enables effective electricity generation
with microbial fuel cells

(2007) Environmental Science and Technology, 41 (21), pp. 7564-7569. Cited
323 times.
doi: 10.1021/es0709831

View at Publisher

Wu, C., Liu, X.-W., Li, W.-W., Sheng, G.-P., Zang, G.-L., Cheng, Y.-Y., Shen,
N., (...), Yu, H.-Q.

A white-rot fungus is used as a biocathode to improve
electricity production of a microbial fuel cell

(2012) Applied Energy, 98, pp. 594-596. Cited 50 times.
http://www.elsevier.com.ezlib.iium.edu.my/inca/publications/store/4/0/5/8/9/

1/index.htt
doi: 10.1016/j.apenergy.2012.02.058

View at Publisher


https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84865823681&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-84865823681&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11814-012-0006-3&locationID=3&categoryID=4&eid=2-s2.0-84865823681&issn=02561115&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=faba2eafbfee255c647095bbde6d5633
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84964403124&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-84964403124&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/record/www.elsevier.com/locate/watres
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.watres.2016.04.043&locationID=3&categoryID=4&eid=2-s2.0-84964403124&issn=18792448&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=8c335495fab7b2a6ab9fce6bf88423c0
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85084378073&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85084378073&src=s&origin=reflist&refstat=core
https://www.mdpi.com/1996-1073/13/9/2231
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fen13092231&locationID=3&categoryID=4&eid=2-s2.0-85084378073&issn=19961073&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=a0f5f06facced9472c3bf8b78d15cb6a
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84898430178&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-84898430178&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/record/www.elsevier.com/locate/bios
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.bios.2014.03.016&locationID=3&categoryID=4&eid=2-s2.0-84898430178&issn=18734235&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=66ffa7cf2a2a1a574acf0a9839a4241b
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-35948991776&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-35948991776&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fes0709831&locationID=3&categoryID=4&eid=2-s2.0-35948991776&issn=0013936X&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=c0e8aba2586074026c22059f1f363224
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84862170077&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-84862170077&src=s&origin=reflist&refstat=core
http://www.elsevier.com.ezlib.iium.edu.my/inca/publications/store/4/0/5/8/9/1/index.htt
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.apenergy.2012.02.058&locationID=3&categoryID=4&eid=2-s2.0-84862170077&issn=03062619&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=30e152330aa8ec01ba7a602d2052e7f8

] 30

] 31

] 32

] 33

[ 34

[ 35

] 36

(1999) Canadian Water Quality Guidelines for the Protection of Aquatic Life—
Dissolved Oxygen (Freshwater)

CCME (Canadian Council of Ministers of the Environment). CCME:
Winnipeg, MB, Canada, Excerpt from Publicatio 1299; ISBN 1-896997-34-1

Ramaswamy, N., Mukerjee, S.

Fundamental mechanistic understanding of electrocatalysis of
oxygen reduction on Pt and non-Pt surfaces: Acid versus
alkaline media (Open Access)

(2012) Advances in Physical Chemistry, 2012, art. no. 491604. Cited 187
times.
doi: 10.1155/2012/491604

View at Publisher

Ahmad, A.A., Othman, R, Yusof, F., Wahab, M.F.A.
A hybrid enzymatic zinc-air fuel cell

(2014) Sains Malaysiana, 43 (3), pp. 459-465. Cited 3 times.

http://www.ukm.my/jsm/pdf_files/SM-PDF-43-3-
2014/17%20Abdul%20Aziz%20Ahmad.pdf

Ahmad, A.A., Othman, R., Yusof, F., Wahab, M.F.A.
Zinc-Laccase Biofuel Cell

(2011) //UM Eng. J, 12, pp. 153-160. Cited 4 times.
[CrossRef]

Leonowicz, A., Cho, N., Luterek, J., Wilkolazka, A., Wojtas-Wasilewska,
M., Matuszewska, A., Hofrichter, M, (...), Rogalski, J.

Fungal laccase: Properties and activity on lignin

(2001) Journal of Basic Microbiology, 41 (3-4), pp. 185-227. Cited 416 times.
doi: 10.1002/1521-4028(200107)41:3/4<185::AID-JOBM185>3.0.CO;2-T

View at Publisher

Abdel-Hamid, A.M., Solbiati, J.O., Cann, I.K.O.

Insights into Lignin Degradation and its Potential Industrial
Applications

(2013) Advances in Applied Microbiology, 82, pp. 1-28. Cited 122 times.
http://www.sciencedirect.com.ezlib.iium.edu.my/science/journal /00652164
doi: 10.1016/B978-0-12-407679-2.00001-6

View at Publisher

Datta, A., Bettermann, A,, Kirk, T.K.

Identification of a specific manganese peroxidase among
ligninolytic enzymes secreted by Phanerochaete
chrysosporium during wood decay (Open Access)

(1991) Applied and Environmental Microbiology, 57 (5), pp. 1453-1460. Cited
79 times.
doi: 10.1128/aem.57.5.1453-1460.1991

View at Publisher


https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84859705642&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-84859705642&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1155%2f2012%2f491604&locationID=3&categoryID=4&eid=2-s2.0-84859705642&issn=16877985&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=76e1b80d9137294755beb5e2d60d0da2
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84896879278&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-84896879278&src=s&origin=reflist&refstat=core
http://www.ukm.my/jsm/pdf_files/SM-PDF-43-3-2014/17%20Abdul%20Aziz%20Ahmad.pdf
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-84861597787&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-0034788827&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-0034788827&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2f1521-4028%28200107%2941%3a3%2f4%3c185%3a%3aAID-JOBM185%3e3.0.CO%3b2-T&locationID=3&categoryID=4&eid=2-s2.0-0034788827&issn=0233111X&linkType=ViewAtPublisher&year=2001&origin=reflist&dig=fd2b1798448e0869805da10224cdaf02
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84873723272&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-84873723272&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com.ezlib.iium.edu.my/science/journal/00652164
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fB978-0-12-407679-2.00001-6&locationID=3&categoryID=4&eid=2-s2.0-84873723272&issn=00652164&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=04aa180abb2d81ad180201ec0b8951a6
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-0025869075&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-0025869075&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1128%2faem.57.5.1453-1460.1991&locationID=3&categoryID=4&eid=2-s2.0-0025869075&issn=00992240&linkType=ViewAtPublisher&year=1991&origin=reflist&dig=c4c7df1327975355d3d6012e5d41c87b

[ 37 Faison, B.D., Kirk, T.K., Farrell, R.L.
Role of veratryl alcohol in regulating ligninase activity in
Phanerochaete chrysosporium (Open Access)

(1986) Applied and Environmental Microbiology, 52 (2), pp. 251-254. Cited 68
times.
doi: 10.1128/aem.52.2.251-254.1986

View at Publisher

[[] 38 Sekrecka-Belniak, A., Toczytowska-Maminska, R.
Fungi-based microbial fuel cells (Open Access)
(2018) Energies, 11 (10), art. no. 2827. Cited 21 times.

https://www.mdpi.com/1996-1073/11/10/2827 /pdf
doi: 10.3390/en11102827

View at Publisher

[] 39 Goswami, R., Mishra, V.K.

A review of design, operational conditions and applications of
microbial fuel cells

(2018) Biofuels, 9 (2), pp. 203-220. Cited 17 times.
http://www-tandfonline-com.ezlib.iium.edu.my/loi/tbfu20?
open=5&repitition=0#vol_5

doi: 10.1080/17597269.2017.1302682

View at Publisher

[J 40 Laj, C-Y., Wu, C.-H., Meng, C.-T., Lin, C.-W.

Decolorization of azo dye and generation of electricity by
microbial fuel cell with laccase-producing white-rot fungus on
cathode

(2017) Applied Energy, 188, pp. 392-398. Cited 38 times.
http://www.elsevier.com.ezlib.iium.edu.my/inca/publications/store/4/0/5/8/9/

1/index.htt
doi: 10.1016/j.apenergy.2016.12.044

View at Publisher

[ 41 Korcan, S.E., Cigerci, I.H., Konuk, M.
White-Rot Fungi in Bioremediation
(2013) Fungi as Bioremediators, pp. 371-390.
Springer: Berlin/Heidelberg, Germany

[] 42 Kapich, A.N., Prior, B.A., Botha, A., Galkin, S., Lundell, T., Hatakka, A.

Effect of lignocellulose-containing substrates on production
of ligninolytic peroxidases in submerged cultures of
Phanerochaete chrysosporium ME-446

(2004) Enzyme and Microbial Technology, 34 (2), pp. 187-195. Cited 107
times.

www.elsevier.com/locate/enzmictec

doi: 10.1016/j.enzmictec.2003.10.004

View at Publisher
9 Othman, R; Faculty of Engineering, International Islamic University Malaysia, P.O.

Box 10, Kuala Lumpur, Malaysia; email:raihan@iium.edu.my
© Copyright 2021 Elsevier B.V., All rights reserved.

<Backtoresults | 1 of 1 A Top of page


https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-0022546132&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-0022546132&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1128%2faem.52.2.251-254.1986&locationID=3&categoryID=4&eid=2-s2.0-0022546132&issn=00992240&linkType=ViewAtPublisher&year=1986&origin=reflist&dig=69cf7dd921b59254b5066249ef9743c2
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85056248503&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85056248503&src=s&origin=reflist&refstat=core
https://www.mdpi.com/1996-1073/11/10/2827/pdf
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fen11102827&locationID=3&categoryID=4&eid=2-s2.0-85056248503&issn=19961073&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=073c5bb54028b8e5f8c49f1968f4ca67
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85017112829&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85017112829&src=s&origin=reflist&refstat=core
http://www-tandfonline-com.ezlib.iium.edu.my/loi/tbfu20?open=5&repitition=0#vol_5
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f17597269.2017.1302682&locationID=3&categoryID=4&eid=2-s2.0-85017112829&issn=17597277&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=51d5cb18534ebf3fa0f1d056942bcc79
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85006324762&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-85006324762&src=s&origin=reflist&refstat=core
http://www.elsevier.com.ezlib.iium.edu.my/inca/publications/store/4/0/5/8/9/1/index.htt
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.apenergy.2016.12.044&locationID=3&categoryID=4&eid=2-s2.0-85006324762&issn=03062619&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=0eb3f8717959c1733d290623d8131307
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-0346422369&origin=reflist&sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106312326&refeid=2-s2.0-0346422369&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/record/www.elsevier.com/locate/enzmictec
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.enzmictec.2003.10.004&locationID=3&categoryID=4&eid=2-s2.0-0346422369&issn=01410229&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=387d3e56e93f0c8c1659dbbe7d742e35
mailto:raihan@iium.edu.my
https://www-scopus-com.ezlib.iium.edu.my/results/results.uri?sort=plf-f&src=s&sid=c8d0e0096667596a8a90073c3cbe9f99&sot=b&sdt=b&sl=103&s=TITLE-ABS-KEY%28Self-Sustaining+Bioelectrochemical+Cell+from+Fungal+Degradation+of+Lignin-Rich+Agrowaste%29&offset=1&origin=recordpage

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters

Language Customer Service
AARBICTVER D Help

THRR AR Contact us
MBI EEE P

Pycckun a3bik

ELSEVIER

Terms and conditions 2 Privacy policy »

Copyright © Elsevier B.V ». All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
use of cookies.

RELX


https://www-elsevier-com.ezlib.iium.edu.my/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog-scopus-com.ezlib.iium.edu.my/
https://dev.elsevier.com/
https://www-elsevier-com.ezlib.iium.edu.my/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www-scopus-com.ezlib.iium.edu.my/standard/contactUs.uri?pageOrigin=footer
https://www-scopus-com.ezlib.iium.edu.my/standard/contactForm.uri?pageOrigin=footer
https://www-elsevier-com.ezlib.iium.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.ezlib.iium.edu.my/cookies/policy.uri
http://www.relx.com/

