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ABSTRACT

Fungi have unique characteristics since they have several applications in the environment
and industry due to its ability to produce the different enzyme. This study aims to isolate
a new fungal strain from Pontian peatland, Johor, Malaysia to be used for dye
decolourizing in the synthetic greywater as a function of laccase (LAC), manganese
peroxidase (MnP) and lignin peroxidase (LiP). The bio-synthesized nanoparticles
(bimetallic Zn/Cu NPs) in the secondary metabolic products generated during the enzyme
production in pumpkin peels medium was evaluated for inactivating Escherichia coli and
Staphylococcus aureus seeded in greywater. The fungal isolates were identified according
to phenotypic characteristics and by molecular characteristic at D1/D2 region and ITS
(ITS1- ITS4) sequences. The decolourization, enzyme production and inactivation process
were optimised using response surface methodology (RSM). The mechanism of
decolourization and inactivation process was investigated based on Field Emission
Scanning Electron Microscopy with Energy Dispersive X-Ray Spectroscopy (FESEM-
EDX), Fourier transforms infrared spectroscopy (FTIR), atomic force microscopy (AFM)
and Raman Spectroscopy analysis. The results revealed that Aspergillus iizukae EANG605,
Aspergillus arenarioides EAN603, Penicillium pedernalense EAN604, Purpureocillium
lilacinum EANG601, Paraconiothyrium brasiliense EAN202 and Parengyodontium album
EANG602 were new strains and first time recorded in Malaysia. The best dye
decolourization (78.34%) was 57.15 mg 100 mL™? of dye, pH 6 and after 8.5 days
(R?=77.9%). The oxidative enzyme production was recorded with 20 g 100 mL*? of
pumpkin peels, !, 4.6 mL/100 mL™ of inoculum size, at pH 5.5 and after 10 days, where
6.15, 2.58 and 127.99 U mg* of LAC, MnP and LiP was produced, respectively. The
inactivation of E. coli and S. aureus by Zn/Cu NPs was effective with 0.028 mg mL™* of
Zn/Cu NPs, at pH 6 and after 60 mins with 5.6 and 5.2 log reduction respectively. The
decolourization mechanism took place due to the action of oxidative enzymes on the inner

membrane of fungal mycelium and in the surrounded medium. The inactivation process
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acts by the destruction of the chemical composition of the bacterial cell wall and
membrane. In conclusion, this study demonstrates that peatland has high fungal diversity
to be used in the dye decolourization and synthesis of NPs for inactivating pathogenic
bacteria in the greywater.
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ABSTRAK

Kulat mempunyai ciri unik kerana mempunyai beberapa aplikasi dalam persekitaran dan
industri kerana kemampuannya menghasilkan enzim yang berbeza. Kajian ini bertujuan
untuk mengasingkan strain fungi baru dari tanah gambut di kawasan Pontian, Johor,
Malaysia untuk digunakan sebagai penyahwarna untuk pewarna dalam air kelabu sintetik
sebagai fungsi laccase (LAC), manganese peroxidase (MnP) dan lignin peroxidase (LiP).
Nanopartikel bio-sintesis (bnetallic Zn/Cu NPs) dalam produk metabolik sekunder yang
dihasilkan semasa penghasilan enzim dalam medium kulit labu dinilai dalam
menyahaktifkan Escherichia coli dan Staphylococcus aureus yang diinokulasikan dalam
air kelabu. Pengasingan kulat dikenalpasti mengikut ciri fenotipik dan ciri molekul di
kawasan D1/D2 dan jujukan ITS (ITS1- ITS4). Proses pewarnaan, penghasilan enzim dan
penyahaktifan dioptimumkan dengan menggunakan metodologi permukaan tindak balas
(RSM). Mekanisme proses penyahwarnaan dan penyahaktifan ditentukan melalui
Mikroskopi Elektron Pengimbasan Pelepasan Lapangan dengan Spektroskopi X-Ray
Tenaga Dispersif (FESEM-EDX), spektroskopi inframerah transformasi (FTIR),
Mikroskop Daya Atom (AFM) dan analisis Spektroskopi Raman. Hasil kajian
menunjukkan bahawa Aspergillus iizukae EAN605, Aspergillus arenarioides EAN603,
Penicillium  pedernalense  EANG604,  Purpureocillium lilacinum  EANG601,
Paraconiothyrium brasiliense EAN202 dan Parengyodontium album EANG602 adalah
strain baru dan pertama kalinya direkodkan di Malaysia. Penyahwarnaan pewarna terbaik
(78.34%) ialah 57.15 mg 100 mL* pewarna, pH 6 dan selepas 8.5 hari (R? = 77.9%).
Penghasilan enzim oksidatif dicatatkan dengan 20 g 100 mL™ kulit labu, 4.6 mL / 100
mL* ukuran inokulum, pada pH 5.5 dan selepas 10 hari, di mana masing-masing 6.15,
2.58 dan 127.99 U mg? LAC , MnP dan LiP dihasilkan. Ketidakaktifan E. coli dan S.
aureus oleh Zn / Cu NPs berkesan dengan 0.028 mg mL™ Zn / Cu NPs, pada pH 6 dan
selepas 60 minit dengan masing-masing dengan penurunan 5.6 dan 5.2 log. Mekanisme

penyahwarnaan berlaku kerana tindakan enzim oksidatif pada membran dalaman
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miselium kulat dan di medium yang dikelilinginya. Proses penyahaktifan bertindak
dengan merosakkan komposisi kimia dinding sel dan membran sel bakteria. Sebagai
kesimpulan, kajian ini menunjukkan bahawa tanah gambut mempunyai kepelbagaian
kulat yang tinggi untuk digunakan dalam penyahwarnaan pewarna dan sintesis NP untuk

menyahaktifkan bakteria patogenik pada air kelabu.
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