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FRACTIONATION OF AQUEOUS EXTRACT OF Ficus deltoidea VAR. Kunstleri’s LEAVES USING SOLID PHASE EXTRACTION METHOD 
FOR ANTICANCER ACTIVITY ON DU145 CELL LINE 

(Pemeringkatan Ekstrak Akueus dari Daun Ficus deltoidea var. Kunstleri Menggunakan Kaedah Pengestrakan Fasa Pepejal untuk Aktiviti Antikanser Pada Titisan Sel DU145)
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Abstract
Ficus deltoidea var. kunstleri or also known as ‘Mas Cotek’ belongs to the Moraceae family. It is widely used for postnatal treatment, anti-diabetic, anti-breast cancer, anti-nociceptive and anti-hypertension. In this study, the anticancer effects of flavonoid compounds from aqueous ethanolic fractions of F. deltoidea var. kunstleri leaves against prostate cancer cell lines, DU145 were investigated. The aqueous extract of F. deltoidea var. kunstleri was subjected for fractionation by solid phase extraction method by using various concentration of aqueous - ethanol ranging 20-99.8%. The fractions (fraction I-IV) were screened to obtain the most active fraction through total phenolic and flavonoid contents and MTT assays. The induction of apoptosis was evaluated using Annexin V-FITC/PI while the morphological changes of DU145 cells was assessed using acridine orange/propidium iodide (AO/PI) staining method. HPLC, FTIR-ATR and LC-MS/MS analysis were conducted for identification and confirmation of bioactive compounds. Fraction I which was fractionated using 20% of ethanol exhibited the highest polyphenol contents and highest inhibition against DU145 at 100 g/mL (45.45%). Furthermore, cell viability of DU145 cells treated with crude extract of F. deltoidea var. kunstleri and its active fraction (I) were also compared using MTT assay. It was revealed that the crude and its active fraction I caused cell reduction through apoptotic machinery which was evidenced by the formation of apoptotic bodies, fragmentation, cell blebbing and cell shrinkage. These findings were confirmed by AO/PI staining method and Annexin V-FITC/PI. The presence of bioactive compounds of vitexin and isovitexin were identified by HPLC, FTIR-ATR and LC-MS/MS analysis. Positive correlations had been established between total phenolic and flavonoid content and anti prostate cancer activities. Therefore, these results suggest that flavonoids content of F. deltoidea var. kunstleri and its fraction I could potentially can be developed as an anti-cancer agent for prostate cancer.
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Abstrak
Ficus deltoidea var. kunstleri atau juga dikenali sebagai 'Mas Cotek' tergolong dalam keluarga Moraceae. Ia digunakan secara meluas untuk rawatan selepas bersalin, anti diabetes, anti kanser payudara, anti nosiseptif dan anti hipertensi. Dalam kajian ini, kesan antikanser oleh sebatian flavonoid daripada pemeringkatakan akueus etanol daun F. deltoidea var. kunstleri terhadap titisan sel kanser prostat, DU145 telah dikaji. Ekstrak akueus daripada F. deltoidea var. kunstleri telah dipilih untuk pemeringkatan oleh pengestrakan fasa pepejal menggunakan pelbagai kepekatan akueus - etanol berkadaran 20-99.8%. Semua pemeringkatan (pecahan I-IV) telah disaring untuk mendapatkan pecahan yang paling aktif melalui jumlah kandungan fenol dan flavonoid serta ujian MTT. Induksi melalui apoptosis dinilai menggunakan Annexin V-FITC/PI manakala perubahan morfologi pada sel DU145 juga telah dinilai menggunakan kaedah pewarnaan acridin oren/propidium iodida (AO/PI). HPLC, FTIR-ATR dan LC-MS/MS analisis telah digunakan untuk mengenalpasti dan pengesahan sebatian bioaktif. Pecahan I yang terpecah menggunakan 20% etanol mempamerkan kandungan polifenol tertinggi dan perencatan paling tinggi terhadap DU145 pada 100 g/mL (45.45%). Tambahan pula,  sel hidup DU145 yang telah dirawat oleh ekstrak mentah F. deltoidea var. kunstleri dan pecahan aktifnya (I) juga telah dibandingkan menggunakan ujian MTT. Ia telah membuktikan bahawa ekstrak mentah dan pecahan aktifnya I menyebabkan pengurangan sel melalui mesin apoptosis dimana telah dibuktikan melalui pembentukan badan-badan apoptosis, pemecahan, sel kembung dan pengecutan sel yang disahkan oleh kaedah pewarnaan AO/PI dan Anexin V-FITC/PI. Kehadiran sebatian bioaktif vitexin dan isovitoksin telah dikenal pasti oleh analisis HPLC, FTIR-ATR and LC-MS/MS. Hubungan positif telah wujud di antara jumlah kandungan fenol dan flavonoid dan aktiviti anti-kanser prostat. Oleh itu, keputusan ini mencadangkan bahawa kandungan flavonoid F. deltoidea var. kunstleri dan pecahannya boleh dibangunkan sebagai agen anti-kanser untuk kanser prostat.
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