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ABSTRACT

More recent studies have demonstrated that conventional process such as
chromatography, electrophoresis, affinity purification, etc. widely used in protein
separation and purification now days. However, these processes are limited to
separation of protein solutes and shown that the purity of protein obtained
significantly less. Ultrafiltration has become an alternative technology for protein
separation over conventional bioseparation processes due to its high throughput of
product. A systematic study on the influence of different polymer concentration and
shear rate for ultrafiltration membrane in separating BSA protein was performed to
determine the best formulation and shear rate condition. Asymmetric ultrafiltration
membranes were produced using ternary composition consist of polysulfone, N-
methyl-2-pyrrolidone and water by a dry/wet phase inversion using an electrically
controlled flat sheet membrane casting machine. The membrane morphology and
pore radius had been characterized by using Scanning Electron Microscope (SEM)
and Steric Hindrance Pore (SHP) model. The membrane performance was
determined based on the pure water flux, sodium chloride and BSA protein solution
permeation test. Analysis of BSA protein was analyzed by using UV-vis
spectrophotometer. Based on BSA ultrafiltration experiment, rejection ranging from
94.3% to 100% was obtained for membranes fabricated with polymer concentrations
of 11wt%, 13wt%, 15wt% and 17wt%. The optimum polymer concentration for
protein separation is 17wt% which exhibit 100% rejection. In conjunction to this
profound polymer concentration, the effect of shear rate at 176.235'1, 234.985",
352.47s" and 704.93s” has been analyzed. This study has proposed that membrane
fabricated at a shear rate about 704.93s™" with a polymer concentration of 17wt% is
the optimum asymmetric polysulfone ultrafiltration membrane for BSA protein
separation. This research has indicated that polymer concentration and shear rate
affects the membrane performance and structural properties, consecutively enhancing
the membranes ability for BSA separation.
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ABSTRAK

Kebanyakan kajian pada masa kini menunjukkan proses seperti kromatografi,
elektroporisis dan lain-lain lagi biasanya digunakan secara meluas dalam proses
pemisahan dan penulenan protein. Walaubagaimanapun, proses ini menghadkan
pemisahan larutan protein dan mununjukkan protein tulen yang dihasilkan adalah
kurang. Penuras ultra merupakan teknologi alternatif bagi pengasingan protein
berbanding dengan proses pengasingan yang biasa disebabkan penghasilan produk
yang tinggi. Satu kajian yang sistematik ke atas kesan kepekatan polimer dan kadar
ricth yang berbeza bagi membran penuras ultra dalam pengasing protein Bovine
Serum Albumin (BSA) telah dijalankan untuk menentukan kepekatan polimer dan
kadar ricih yang terbaik. Membran penuras ultra asimetrik telah dihasilkan
menggunakan komposisi campuran tiga bahan yang terdiri daripada polisulfon, N-
metil-2-Pirrolidon dan air melalui kaedah pembalikkan fasa kering/basah dengan
menggunakan mesin penghasilan kepingan rata elektrik. Morfologi dan jejari liang
membran dicirikan menggunakan Mikroskop Pengimbas Elektron (SEM) dan model
Liang Halangan Sterik. Ketelapan membran dan prestasi penyingkiran garam
ditentukan berdasarkan fluks air tulen dan ujian ketelapan larutan natrium klorida
dan protein BSA. Analisis protein BSA dilakukan menggunakan UV-vis
spectrophotometer. Berdasarkan kajian penapis ultra BSA, penyingkiran protein
BSA berjulat antara 94.3% hingga 100% telah diperolehi daripada membran
dihasilkan dengan kepekatan polimer 11wt%, 13wt%, 15wt% dan 17wt%. Kepekatan
polimer yang optimum bagi penghasilan protein BSA adalah 17wt%. Setara dengan
kepekatan polimer yang optimum ini, kesan kadar ricih dalam julat 176.23 s™' hingga
704.93s™" telah dianalisa. Kajian in telah mencadangkan bahawa membran yang
dihasilkan pada kadar ricih 704.93s™ dengan kepekatan polimer 17wt% merupakan
membran polisulfone ultra penuras asimetrik yang sesuai bagi pengasingan protein
BSA. Ini menunjukkan bahawa kepekatan polimer dan kadar ricih memberi kesan
kepada prestasi dan ciri-ciri struktur membran di mana meningkatkan kebolehan
membran dalam pengasingan protein BSA.
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