ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/316216682

Optimisation of Remazol Brilliant Blue R dye decolourisation and laccase
enzyme production by Marasmius cladophyllus using response surface
methodology

Article - March 2017

CITATIONS READS
0 291

5 authors, including:

Ahmad Husaini
University Malaysia Sarawak

73 PUBLICATIONS 482 CITATIONS

SEE PROFILE

Hairul Azman Roslan
University Malaysia Sarawak

60 PUBLICATIONS 898 CITATIONS

Azham Zulkharnain
University Malaysia Sarawak

21 PUBLICATIONS 162 CITATIONS

SEE PROFILE

Meng Guan Tay
University Malaysia Sarawak

29 PUBLICATIONS 341 CITATIONS

SEE PROFILE SEE PROFILE
Some of the authors of this publication are also working on these related projects:
Project Molecular and 3D-Structural Characterization of Fructose-1,6-Bisphosphate Aldolase derived from Metroxylon sagu View project

Optimization of Solid State Fermentation by Marasmius cladophyllus MS8 Utilizing Lignocellulosic Agricultural Residues Mixture as Substrate for Enhanced Production
Project

of Laccase. View project

All content following this page was uploaded by Ahmad Husaini on 15 March 2018.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/316216682_Optimisation_of_Remazol_Brilliant_Blue_R_dye_decolourisation_and_laccase_enzyme_production_by_Marasmius_cladophyllus_using_response_surface_methodology?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/316216682_Optimisation_of_Remazol_Brilliant_Blue_R_dye_decolourisation_and_laccase_enzyme_production_by_Marasmius_cladophyllus_using_response_surface_methodology?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Molecular-and-3D-Structural-Characterization-of-Fructose-1-6-Bisphosphate-Aldolase-derived-from-Metroxylon-sagu?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Optimization-of-Solid-State-Fermentation-by-Marasmius-cladophyllus-MS8-Utilizing-Lignocellulosic-Agricultural-Residues-Mixture-as-Substrate-for-Enhanced-Production-of-Laccase?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmad-Husaini-2?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmad-Husaini-2?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-Malaysia-Sarawak?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmad-Husaini-2?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Azham-Zulkharnain-2?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Azham-Zulkharnain-2?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-Malaysia-Sarawak?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Azham-Zulkharnain-2?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Hairul-Roslan?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Hairul-Roslan?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-Malaysia-Sarawak?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Hairul-Roslan?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Meng-Tay?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Meng-Tay?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-Malaysia-Sarawak?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Meng-Tay?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmad-Husaini-2?enrichId=rgreq-ce9c7102e2d5712a5081ecdc40480123-XXX&enrichSource=Y292ZXJQYWdlOzMxNjIxNjY4MjtBUzo2MDQzODAwMTMyNjQ4OTZAMTUyMTEwNjgzMjQ4Mg%3D%3D&el=1_x_10&_esc=publicationCoverPdf

Malays. Appl. Biol. (2017) 46(1): 1-8

OPTIMISATION OF REMAZOL BRILLIANT BLUE R DYE
DECOLOURISATION AND LACCASE ENZYME PRODUCTION
BY Marasmius cladophyllus USING RESPONSE SURFACE
METHODOLOGY

NUR ADILA MURADI', AHMAD HUSAINI", AZHAM ZULKHARNAIN',
HAIRUL AZMAN ROSLAN! and TAY MENG GUAN?

!Department of Molecular Biotechnology, Faculty of Resource Science and Technology,
Universiti Malaysia Sarawak, 94300, Kota Samarahan, Sarawak, Malaysia
2Department of Chemistry, Faculty of Resource Science and Technology, Universiti Malaysia Sarawak,
94300, Kota Samarahan, Sarawak, Malaysia
*E-mail: haahmad@unimas.my; Tel:+6082581160; Fax:+6082581155

ABSTRACT

The decolourisation of Remazol Brilliant Blue R dye and laccase activity was investigated using pure culture of an endophytic
fungus, Marasmius cladophyllus. The fungus is found capable of decolourising 99% of the dye after 12 days of incubation
in Glucose Minimal (GM) liquid media (pH 5.5) and laccase activity of 285 U/L was recorded. Response surface methodology
(RSM) was used to determine and optimise the significant variable(s) in order to obtain the optimum dye decolourisation
conditions and laccase production. It was also used to study the interaction effect of the variables on both responses. Box-
Behnken Design was used to identify the significant variable(s) whereas the optimisation process was done by using Central
Composite Design. It was found that initial dye concentration of 100-300 mg/L, incubation period of 4-20 days and pH of
liquid medium of 4-8 significantly influenced the decolourisation of dye and laccase activity. However, only the relationship
of the incubation period and pH is significantly affected both the responses. Maximum dye decolourisation of 100% was
successfully achieved and the highest laccase activity of 504.53 U/L was recorded after 16 days of incubation period at pH 7
with 259.46 mg/L initial dye concentration.
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INTRODUCTION

The expanding textile dyeing industry has caused
an increase in the volume and complexity of
wastewater released to the environment and has
created severe water pollution globally (Cervantes
& Santos, 2011). During the dyeing processes, there
are estimated about 5-50% of unfixed dyes lost in
the industrial textile effluent (Maljaei et al., 2009).

Remazol Brilliant Blue R (RBBR) dye is one
of the most extensively used dyes in the textile
industry. The dye has broadly been used as a model
compound in the studies of dye degradation and it
is also a derivative of anthracene, which represents
an important recalcitrant and toxic organopollutants
(Hadibarata ef al., 2012). Textile dyes are recalcitrant
compounds because they are stable to temperature,
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microbial attack and light (Rodriguez et al., 1999).
Thus, the treatment of textile industrial effluent has
been one of the most challenging treatments among
other industrial effluents (Fu & Viraraghavan, 2001).

Numerous physiochemical systems have been
used to treat industrial wastewater (Yeh & Thomas,
1995) but it has many disadvantages (Stolz, 2001)
which have resulted in an urge to develop effective
biological system to degrade dyes in textile
industrial effluent. Lignolytic fungi are known to
degrade textile dyes by using laccase enzyme (Stolz,
2001). Due to the aromatic ring structures in the dye
that has similar characteristics as the lignin, the
white-rot fungi produces extracellular oxidative
enzymes such as laccase, lignin peroxidase (LiP)
and manganese peroxidase (MnP) (Mohamad
Hasnul ef al., 2015). The non-specific oxidative
enzyme system produced makes the white-rot
fungi becomes useful for many types of bio-



