Malaysian Journal of Analytical Sciences Vol 24 No 2 (2020): 258 - 265




THE DEVELOPMENT OF Acetobacter xylinum GROWTH MEASUREMENT THROUGH TOTAL PROTEIN ANALYSIS 

(Pembangunan Kaedah Pengukuran Pertumbuhan Acetobacter xylinum Melalui Analisis Jumlah Protein)

Sharifah Soplah Syed Abdullah*, Jessica Harriette Supang Anak John, Mohd Azizan Mohd Noor

Universiti Kuala Lumpur Branch Campus,
Malaysian Institute of Chemical and Bioengineering Technology, Lot 1988 Vendor City Taboh Naning, 78000 Alor Gajah, Melaka, Malaysia

*Corresponding author:  sharifahsoplah@unikl.edu.my


Received: 20 November 2019; Accepted: 27 March 2020


Abstract
Acetobacter xylinum, an aerobic Gram-negative bacterium secretes ribbon-like cellulose polymer through the cell wall during growth. The information available on the growth determination of this organism was largely based on turbidimetric measurements which are inaccurate due to the presence of cellulose fragments in the growth medium. Therefore, this study was aimed at developing a rapid and more accurate method for the determination of A. xylinum growth through total protein analysis. The fermentation process was carried out at room temperature in static cultures using Hestrin-Schramm medium at pH 6.4 for 19 days. The methods used for the bacterial growth determination included the total protein content, cell dry weight, viable plate count, and turbidimetry. The total cellular protein content was determined based on the Lowry method after the cells were hydrolyzed in 3% (w/v) of potassium hydroxide (KOH) and boiled for 20 minutes. It was found that the growth profile obtained through the total protein analysis has similar pattern with other conventional methods. However, this method was found to be more accurate and less time-consuming compared to viable plate count and cell dry weight. The growth curve obtained showed four microbial growth phases, namely lag phase (day 0 – day 3), log phase (day 4 – day 12), stationary phase (day 13 – day 16), and finally death phase. The average total cellular protein content of A. xylinum was 27.1 ± 6.8% by weight percent.
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Abstrak
Acetobacter xylinum merupakan bakteria aerobik Gram negatif yang mengeluarkan polimer pita selulosa melalui dinding sel ketika pertumbuhan. Sebahagian besar maklumat tentang kaedah penentuan pertumbuhan organisma ini adalah melalui kaedah turbidimetrik yang kurang tepat akibat kewujudan serpihan selulosa di dalam medium pertumbuhan. Oleh itu, kajian ini bertujuan untuk membangunkan kaedah yang cepat dan lebih tepat dalam menentukan pertumbuhan A. xylinum melalui analisis jumlah protein. Proses penapaian dijalankan pada suhu bilik dalam keadaan statik menggunakan medium Hestrin-Schramm pada pH 6.4 selama 19 hari. Kaedah yang digunakan untuk penentuan pertumbuhan bakteria termasuk jumlah kandungan protein, berat kering sel, bilangan sel hidup dan turbidimetri. Jumlah kandungan protein sel ditentukan melalui kaedah Lowry setelah sel-sel dihidrolisis dengan mendidihkannya di dalam 3% (w/v) KOH selama 20 minit. Profil pertumbuhan yang diperoleh melalui analisis jumlah protein mempunyai profil yang sama dengan kaedah konvensional yang lain. Walau bagaimanapun, kaedah ini didapati lebih tepat dan singkat berbanding kaedah bilangan sel hidup dan berat kering sel. Lekuk pertumbuhan yang diperolehi menunjukkan empat fasa pertumbuhan mikrob, iaitu fasa lag (hari 0 – hari ke 3), fasa log (hari ke 4 - hari ke 12), fasa pegun (hari ke 13 - hari ke 16) dan akhirnya fasa kematian. Kandungan protein selular keseluruhan A. xylinum adalah 27.1 ± 6.8% mengikut peratus berat sel.
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