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ABSTRAK 

Kajian ini bertujuan untuk menghasilkan L-asparaginase oleh mikrob dengan 

menggunakan substrat semula jadi (tulang sotong dan biji Moringa). Sebanyak 31 isolat 

bakteria dan 4 jenis kulat telah disaring bagi menghasilkan L-asparaginase. Media brot 

nutrien digunakan oleh isolat bakteria manakala kulat memanfaatkan gula dextrosa 

kentang dalam pertumbuhan. Kedua-dua tulang sotong serta biji Moringa ditambah 

selaku subtrat dalam kajian ini. Cecair turasan bebas sel diperoleh dan digunakan sebagai 

enzim. Kandungan protein pula dianalisa dengan menggunakan kaedah Lowry manakala 

kandungan enzim pula dianalisa dengan kaedah Nessler. Lapan isolat bakteria yang 

paling berpotensi telah dipilih untuk saringan seterusnya dan isolat bakteria tersebut 

ditumbuh dalam media yang minimum kandungan garam 2X tanpa glukosa. Berdasarkan 

keputusan dari saringan kedua, hanya 2 isolat bakteria yang terpilih iaitu A9 dan E. coli 

ATCC 10536. Kesemua 4 jenis kulat juga disaring tetapi tiada kulat yang menampakkan 

aktiviti enzim yang ketara. Oleh itu, kulat tidak dilanjutkan dengan kajian. Kedua A9 dan 

E. coli ATCC 10536 diternak secara berasingan dengan tulang sotong atau biji Moringa 

dan proses parameter telah dilaksanakan dengan menggunakan kaedah satu faktor pada 

satu masa (OFAT) untuk mengenalpasti penghasilan maximum L-asparaginase. Aktiviti 

enzim tertinggi (48.16 IU/ml) tercapai apabila ditambah dengan galaktosa (1% w/v), 

ammonium klorida (1 % w/v), pH 7, suhu 37 °C, saiz inokulasi 12 % v/v, konsentrasi 

substrat 1 % w/v serta diinkubasi selama 6 hari berturut-turut bagi A9MO. Sementara itu, 

semua faktor adalah sama bagi A9SP kecuali kanji (1% w/v) merupakan sumber karbon 

yang terbaik. Sebaliknya,tiada sumber karbon yang dapat menambah baik aktiviti enzim 

E. coli MO dan E. coli SP. Faktor lain adalah sama dengan A9MO dan A9SP kecuali 

masa inkubasi di mana E. coli MO hanya memerlukan 3 hari dan optimum pH ialah 6 

bagi E. coli MO manakala 9 bagi E. coli SP. L-asparaginase yang diperoleh dari A9 dan 

E. coli ATCC 10536 dihasilkan dalam skala yang besar (1.5 L) dan dimendakkan dengan 

menggunakan ammonium sulfat. Seterusnya, dialisis dijalankan dan enzim dibiarkan 

untuk pengeringan sejuk beku sebelum dikaji dengan aktiviti anti kanser. Pelbagai ion 

logam dan EDTA dikaji. Hg2+, Co2+, Ca2+, Cu2+, dan Mg2+ didapati mengurangkan 

aktiviti enzim manakala Na+ dan K+ merupakan sebaliknya. Aktiviti separa penulenan 

enzim didapati stabil di antara pH3 hingga 10. Tambahan pula, 37 °C merupakan suhu 

inkubasi yang optimum selain didapati stabil pada suhu yang luas julatnya (7, 25, 37, 40, 

50 and 80 ºC). Aktiviti anti kanser ditentukan dengan pelbagai konsentrasi L-

asparaginase di atas HeLa titisan sel kanser. Konsentrasi rendah (3.125 μg/mL) E. coli 

MO mampu menghalang daya maju sel ke 86.540 μg/mL manakala pada konsentrasi 100 

μM, daya maju sel HeLa berkurangan sehingga 25.186 % dengan IC50 pada 33.745 

μg/mL. Keputusan yang diperoleh dari kajian semasa membuktikan bahawa kedua dua E. 

coli ATCC 10536 dan A9 adalah berpotensi dalam memaximumkan jumlah L-

asparaginase apabila disertakan dengan biji Moringa dan tulang sotong selaku substrat. 
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ABSTRACT 

This study aims at production of L-asparaginase by microbes using natural substrates 

(squid pen and Moringa oleifera seeds). Primarily 31 bacterial isolates and 4 fungi were 

screened for L-asparaginase production. Nutrient broth medium was used for bacterial 

isolates, while potato dextrose agar was used to grow fungi. Both squid pen and Moringa 

oleifera seeds were used as substrate in this study. The cell-free filtrate was obtained and 

used as enzyme. Protein content was assayed using Lowry method while enzyme activity 

was determined by Nessler’s reaction. Eight most potent bacterial isolates were selected 

for secondary screening and were grown in modified minimal salts 2X media without 

glucose. On the basis of results obtained during secondary screening, only two bacterial 

isolates A9 and E.coli ATCC 10536 were selected. All four fungi were also screened, and 

none of the fungi could show significant enzyme activity hence none of them was 

considered for further studies. Both A9 and E.coli ATCC 10536 were grown separately 

in the presence of squid pen or Moringa oleifera and process parameters were 

investigated for maximum L-asparaginase production by one factor at a time (OFAT) 

method. Highest enzyme activity (48.16IU/ml) was obtained with galactose (1% w/v), 

ammonium chloride (1% w/v), pH 7, temperature 37°C, inoculum size 12% v/v, substrate 

concentration 1% w/v and incubation period 6 days for A9MO. While, for A9SP all 

factors were same except starch (1% w/v) that was best carbon source. In the case of 

E.coli MO and E.coli SP, no external carbon source could enhance the activity. Other 

factors were similar to the A9MO and A9SP isolate except incubation period that was 

only three days in case of E.coli MO and pH that was recorded to be 6 and nine 

respectively.  A9 and E.coli ATCC 10536 L-asparaginase was produced on a large scale 

(1.5L) and precipitated using ammonium sulfate. Subsequently, dialysis was performed 

and enzyme was freeze dried to carry out anticancer activity. Effect of various metal ions 

and EDTA was studied. Hg2+, Co2+, Ca2+, Cu2+, and Mg2+ reduced the enzyme activity 

while Na+ and K+ enhanced it. The activity of the partially purified enzyme was stable at 

a range of pH 3 to 10. 37ºC of incubation temperature was determined as optimum and 

enzyme was stable over a range of temperature (7, 25, 37, 40, 50 and 80 ºC). The 

anticancer activity was determined with different concentrations of L-asparaginase, 

tested on HeLa cancer cell line. The lower concentration (3.125 μg/mL) of E.coli MO 

enzyme inhibited the cell viability to 86.540 μg/mL, while at a concentration of 100 Μm, 

the viability of the HeLa cells decreased to 25.186% with an IC50 of 33.745μg/mL. The 

results obtained in the present study indicated that both Ecoli ATCC 10536 and A9 could 

be potential strains for maximum L-asparaginase production with Moringa olefiera and 

squid pen as substrates.  
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