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In the present study, six different fermented foods were evaluated as potential source for
the isolation and characterization of glutamic acid-producing lactic acid bacteria. A total
of two hundred and seventy isolates were screened sequentially for catalase activity and
Gram-staining, out of which, 218 were categorized as lactic acid bacteria (LAB).
Microscopic and biochemical tests were used to further identify and authenticate these
218 presumptive LAB strains. The results of the HPLC analysis revealed that only
35strains,out of 218, have glutamic acid producing ability. The highest glutamic acid
production potential was exhibited by the strain TMP 3b85, isolated from tempeh
(fermented soybean). Further tests involving the use of 16S rRNA gene sequencing and

sugar assimilation assay identified TMP 3b85 as Lactobacillus plantarum.Time-course



analysis of the culture medium revealed the glutamic acid production ability of TMP
3b85 to be maximumafter 96 h. In addition, characteristics of L.plantarumsuch as growth
rate, glucose consumption and pH profile affecting the yield of glutamic acid during
fermentation were alsoevaluated.The fermentation process parameters such as pH,
temperature, carbon source (glucose) and nitrogen source (ammonium nitrate) were
optimized through factorial design and Response Surface Methodology to obtain the
highest yield of glutamic acid in a basal medium. The highest glutamic acid level (3.353
mM) was obtained under the following optimized conditions: pH, 4.5; temperature, 37
°C; glucose, 12%; ammonium nitrate, 0.7%. In order to investigate glutamic acid
production by L.plantarumin a food system, thosai was chosen as a substrate.
L.plantarum (4.36 x 10’ CFU/mI) was inoculated into the fermentor containing thosai
ingredients including29.7 g rice; 45 g wheatflour and 9.9 g skim milk powder in 84.6 ml
distilled water. Fermentation was performed at ambient room temperature (29 °C);
agitation rate 150 rpm for 216 h. Highest yield of glutamic acid was obtained (277
mg/kg) after 120 h. The findings of this study provide a potential basis for exploiting
selected fermented food-related LAB as an alternative source for production of glutamic

acid as a precursor of y-amino butyric acid.
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Dalam kajian ini, bacteria asid laktat berkebolehan menghasilkan asid glutamat telah di
asing dan di cirikan daripada enam sumber makanan fermentasi yang berbeza dan
berpotensi.Dua ratus tujuh puluh isolat telah disaring secara berperingkat bagi aktiviti
katalase dan kaedah pewarnaan gram, dimana daripada jumlah keseluruhan, 218 telah
dikakgorican sebagai bakteria asid laktik. Ujian mikroskopik dan biokimia telah
digunakan bagi mengenal pasti dan mengesahkan 218 strain LAB. Keputusan analisis
oleh HPLC menunjukan bahawa, hanya 35 strain daripada 218, mempunyai kebolehan
dalam menghasilkan asid glutamik.Bakteria pengeluar asid glutamik tertinsgi dan
mempunyai potensi telah ditunjukan oleh strain TMP 3b85, diperolehi daripada tempeh
(kacang soya yang ditapai). Ujian lanjutan yang melibatkan penggunaan jujukan gen 16s
RNA dan ujian asimilasi gula telah mengenal pasti TMP 3b85 sebagai Lactobacillus

\



plantarum.Analisis selangh waktu medium kultur menunjukkon bahawa kebolehan
dalam menghasilkan asid glutamik oleh TMP 3b85 akan mencapai kepekatan maksimum
selepas 96 jam. Selain itu, ciri-ciri Lactobacillus plantarum seperti kadar pertumbuhan,
penggunaan glukosa dan profil pH yang memberi kesan terhadap hasil asid glutamik
semasa proses penapian juga dinilai. Parameter proses penapaianseperti pH, suhu,
sumberkarbon (glukosa) dan sumber nitrogen (ammonium nitrat)
dioptimumkanmelaluireka bentuk faktorial dan Ransangan Metodologi Permukaan untuk
mendapat kanhasil tertinggi asid glutamik dalam medium basal. Kadar tertinggi asid
glutamik (3.353 mM) telah dibawah mengikut keadaan optimum seperti berikut: pH, 4.5,
suhu 37 'C, glukosa 12%; dan ammoniumnitrat, 0.7%. Dalam usahauntuk menyiasat
pengeluaranasid glutamikoleh L.plantarum dalam sistem makanan, tosaitelah
dipilihsebagai substrat. L.plantarum (4.36 x 10'CFU/mI) telah inokula gikanke dalam
bioreaktor yang mengandungibahan-bahantosaiseperti 29.7 gnasi;45 gtepung gandumdan
9.9 gserbuk susu tanpa lemakdalam 84.6 mlairsuling. Penapaian telah dilakukan pada
suhu ambien (29°C); kadar pengacauan 150 rpm selama 216 jam. Hasil Tertinggiasi
dglutamiktelah diperolehi (277 mg/kg) selepas 120 jam.Penemuan kajian ini memberikan
potensi asas bagi mengeksploitasi makanan terpilih yang mengandungi LAB untuk
dijadikan sumber alternatif bagi menghasilkan asid glutamat sebagai pelopor kepada

pengeluaran GABA.
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