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ABSTRAK

Dalam kajian ini, aktiviti ‘in vitro’ biologi air, metanol, aseton, dan ekstrak etil asetat
dari dua jenis Hypsizygus tessellatus (Buna shimeji coklat dan Bunapi shimeji putih)
dan Flammulina velutipes (Enoki) telah dikaji. Topi dan batang cendawan telah
diekstrak dengan pelarut yang berbeza dan telah dicirikan secara kimia dari segi jumlah
kandungan fenol (TPC), jumlah kandungan flavonoid (TFC), aktiviti antioksidan
(terhadap DPPH dan FRAP) dan pengklasifikasian fitokimia menggunakan UPLC-
QTOF/MS (berdasarkan aktiviti antioksidan). Kemudian, “multiple correspondence
analysis” (MCA) telah dilakukan ke atas fitokimia yang diekstrak menggunakan pelarut
daripada cendawan. Kemudian, aktiviti antiproliferative ke atas bahagian berpotensi
dijalankan terhadap dua garisan sel kanser payudara (MCF-7 dan MDA-MB-231)
dengan menggunakan kaedah MTT. Siasatan lanjut telah dijalankan ke atas aktiviti
antiproliferative bagi ekstrak cendawan yang dijerap pada nanopartikel zirconia sulfat
(SZN). Keputusan kajian ini menunjukkan topi cendawan ekstrak mempunyai lebih
TPC dan TFC berbanding ekstrak stem. Ekstrak topi Enoki mengandungi TPC dan TFC
yang lebih tinggi berbanding ekstrak topi Buna shimeji dan Bunapi shimeji. Susunan
melalui pemerhatian ke atas cendawan mengikut aktiviti antioksidan daripada ekstrak
adalah: Enoki > Bunapi shimeji > Buna shimeji, dan untuk pelarut: air > methanol >
aseton > etil asetat. TPC bagi ekstrak menunjukkan hubungan positif dengan aktiviti
antioksidan keseluruhan analisis MCA itu menunjukkan hubungan yang positif antara
pelarut pengekstrakan dan fitokimia yang diekstrak daripada cendawan. Kajian
antiproliferatif daripada ekstrak menggunakan dua garisan sel kanser (MCF-7 dan
MDA-MB-231) menunjukkan garisan sel kanser mempunyai tahap sensitiviti yang
tinggi ke atas ekstrak air dan metanol Enoki dan topi Bunapi shimeji. Antara kesemua
ekstrak, ekstrak topi Enoki dengan air menunjukkan aktiviti antiproliferative yang
tertinggi terhadap MCF-7 (nilai ICsy antara 14.42 - 24.84 ug/mL) dan MDA-MB-231
(nilai ICsp antara 151.57 - 227.99 ug/mL) selepas 72 h. SZN juga menunjukkan tahap
yang agak aktiviti antiproliferative yang tinggi terhadap bahagian-bahagian sel kanser
pada kepekatan yang dikaji manakala sel-sel Normal (normal) kurang sensitif kepada
(julat nilai 1Cs daripada 130.7 - 134.1 pg/mL) SZN berbanding MCF-7 sel (ICsp julat
nilai 36.5 - 37.0 pg/mL) dan MDA-MB-231 sel (ICso nilai julat 68.9 - 70.9
pug/mL). Secara sinergi, penjerapan ekstrak pada SZN menambah baik aktiviti
antiproliferatif mereka terhadap garisan sel kanser (p < 0.05), akan tetapi ekstrak topi
Enoki dengan air menunjukkan aktiviti antiproliferatif yang terbaik selepas penjerapan
pada SZN. Secara keseluruhan, ekstrak topi Enoki dan Buna shimeji dengan air dan
metanol amat ketara menghalang percambahan ‘in vitro’ MCF-7 dan MDA-MB 231,
dan ia boleh dikatakan aktiviti antiproliferatif mereka terhadap garisan sel kanser telah
dipertingkatkan melalui penjerapan fitokimia pada nanopartikel zirconia sulfat.



ABSTRACT

In this study, the in vitro biological activities of water, methanol, acetone, and ethyl
acetate extracts of two Hypsizygus tessellatus variants (brown Buna shimeji and white
Bunapi shimeji) and Flammulina velutipes (Enoki) were investigated. The caps and
stems of the mushrooms were extracted with different solvents and chemically
characterized for total phenolic content (TPC), total flavonoids content (TFC),
antioxidant activities (against DPPH and FRAP). Furthermore, the extracted
phytochemicals from the mushrooms were identified using Ultra performance liquid
chromatography quadrupole time of flight mass spectrometer (UPLC-QTOF/MS). A
multiple correspondence analysis (MCA) was performed on the extracted
phytochemicals from the mushrooms based on the solvents used during the extraction
process. Then, the antiproliferative activity of the potent fractions were evaluated
against two breast cancer cell lines (MCF-7 and MDA-MB-231) using MTT assay.
Further investigations were carried out on the antiproliferative activity of the mushroom
extracts adsorbed on sulphated zirconia nanoparticles (SZN). The results of this study
showed the mushroom caps extracts to have more TPC and TFC compared to the stem
extracts. Enoki cap extracts contained higher TPC and TFC compared to Buna shimeji
and Bunapi shimeji cap extracts. The mushroom order of the observed antioxidant
activity of the extracts was: Enoki > Bunapi shimeji > Buna shimeji, and in the solvent
order: water > methanol > acetone > ethyl acetate. The TPC of the extracts showed a
positive correlation with their antioxidant activities whole the MCA analysis showed a
positive correlation between the extraction solvents and the extracted phytochemicals
from the mushrooms. The antiproliferative study of the extracts using two cancer cell
lines (MCF-7 and MDA-MB-231) showed a considerable level of sensitivity of the cell
lines to water and methanol extracts of Enoki and Bunapi shimeji caps. Among the
extracts, Enoki caps water extract showed the highest antiproliferative activity against
MCF-7 (ICso value ranged from 14.42-24.84 pg/mL) and MDA-MB-231 (ICso value
ranged from 151.57 — 227.99 pg/mL) after 72 h. SZN also showed a considerable level
of antiproliferative activity against the cancer cell lines at the studied concentrations
while the Normal (normal) cells were less sensitive to SZN (ICs, value range of 130.7 —
134.1 pg/mL) compared to MCF-7 cells (ICso value range of 36.5 — 37.0 ug/mL) and
MDA-MB-231 cells (ICs value range of 68.9 — 70.9 ug/mL). The adsorption of the
extracts on SZN synergistically improved their antiproliferative activities against the
cancer cell lines (p < 0.05), but Enoki caps water extract showed the best
antiproliferative activity after adsorption on SZN. Conclusively, water and methanol
extracts of Enoki and Bunapi shimeji caps significantly inhibited the in vitro
proliferation of MCF-7 and MDA-MB 231, and it can be suggested that their
antiproliferative activity against the cancer cell lines was enhanced through adsorption
of the phytochemicals on the sulphated zirconia nanoparticles.
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