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ABSTRACT 

Bryophytes are small, non-vascular plants that indude mosses, liverworts and 
hornworts. They have been reported to possess various types of biological 
activities. This study was carried out to evaruate and determine the phytochemicar 
contents, antioxidant and antiproliferative properties of nine bryophytes species. 
Four liverworts species, namely, Schistrx:hila aligera, Schistochila acuminata, 
Lepidozia bomeensis and Lepidozia ferdinandi-muelleri and five mosses species, 

namely, Sphagnum cuspidatum subsp. subrecurvum, Sphagnum cuspidatulum, 
Sphagnum junghuhnianum, Pogonatum drratum subsp. fuscatum and Pogonatum 

cirratum subsp. maa-ophyllum were extracted using 80% methanol, aqueous and 
ethanol. Total phenolic and total flavonoid contents were determined using Folin
ciocalteau and aluminium chloride colorimetric methods. The antioxidant activities 

were evaluated by FRAP, ABTS and DPPH assays. Antiproliferative activity against 
hormone dependent breast cancer (MCJ=-7), non-hormone dependent breast cancer 

(MDA-MB-231), ovarian cancer (caov3) and liver cancer (HepG2) cell lines were 

determined by using MTT assay and further evaluated for cell cycle analysis by 
using flow cytometry. The results showed that the 80% methanol extract of S. 

acuminata had the highest total phenolic and total flavonoid content with the 
values of 24.24 :I: 0.92 and 22.09 ± 1.35 mg/g of dry sample, respectively. The 
80% methanol extract of S. aligera had the highest free radical scavenging activity 

with ICso value of 193.33 :I: 30.55 µg/ml. There was no scavenging activity 
displayed for aqueous and ethanol extracts of all samples. The reducing ability of 

ethanol extracts of all species was poor compared to 80% methanol and aqueous 

extracts. Aqueous extract of L. bomeensis displayed the highest reducing ability 
with a varue of 229.13 ± 0.97 mM for FRAP assay. For ABTS assay, aqueous 

extracts displayed higher scavenging activity than 80% methanol and ethanol 

extracts. The findings for antiproliferative activity showed that S. aligera induced 
cytotoxicity in all tested cells. Among all samples, the extract of L. borneensis, P. 

dnatum subsp. fuscatum and S. cuspidatum subsp. subrecurvum did not display 
cytotoxicity against normal cells. L bomeensis and P. drratum subsp. fuscatum 
induced cell cycle and apoptosis against MCF-7 cells. Statistical analysis showed 

that there was a correlation between phenolic and flavonoid with antioxidant 
activities except for OPPH. L bomeensis and P. drratum subsp. fuscatum have the 

potential as natural antioxidant and anticancer agents. 
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ABSTRAK 

QRI--QRI FlTOKIML4, ANTIOKSIDA AND ANTIPROLIFERATIFSEMBILAM 

SPESIES BRIOFIT TERPILIH DART GUNUNG ALAS DAN GUNUNG 
IINABALU, SABAH, MALAYSIA 

Lumut mervpakan tymbuhan yang kecr7 dan tröak bervasku/ar yang terrfiii daripada 
/umut jat; lumut had dan lumut tanduk. Lumut dilaporkan mempunyai pelbagai 
akdv/d bidogika/. Kajian ini dija/ankan untuk meni/ai dan menentukan kandungan 
fitoAämia, akdviti anbioks/da dan antipro/ifeºadf sembilan spes/es lumut Empat 
spesies /umut had laity Schisttachi/a aligera, Schistachi/a acuminata, Lepidozia 
bomeens/s and Lepidoz/a ferdinandi-mue/%ri dan lima sopsies /umut fad iaitu 
Sphagnum cuspidatum subsp. subvecurvum, Sphagnum cuspiaatulum, Sphagnum 
junghuhrüanum, Pbgonatum cinatum subsp. fr, zatum dan Pognnatum c/natum 
subsp, maovphy//um diekstrak me, nggunakan 80% metan% air suling dan etano% 
Zum/ah kandungan fendik dan /9atnnaid ditentukan mega/ui kaedah F, olin-ciora/teau 
dan ko%rimetrik aluminium k/aida. Akdviti andoksida diukur meng, gunakan kaedah 
FRAP, ABTS dan DPPH. Aktivid antiprn�ileiatif terhadap se/ kanser payu dara yang 
bergantung kepada ho, rmoan (MCz7), kanser payv data yang ddak bergantung 
kepada hormon (MLZ4-MB 231), kanser ovari (CaOV3) dan kanser had (HepG2) 
ditentukan dengan menggunakan kaedah MTT dan dinilai dengan /anjut untuk 
ana/isis /dtaran se/ dexgan menggunakan a/iran sitnmetrr. Hasl/ kajian menunjukkan 
ekstrak 8096 metand S. acuminata mempunyai kandungan feno/ik dan flavovaoid 
yang paling dnggi dengan ni/ai 24.24 t 0.92 dan 22-09 f 1.35 mg/g sampe/ ker/ng. 
Ekstrak 8096 metand S. a/igera mempunyai penghapusan radikal bebas yang 
paling dnggi dengan Mai ICso laity 193.33 f 30.55 #g/ml. T"iana akdvid 
penghapusan dipamerkan o%h ekstrak air suling dan etano/ bagi kesemua sampei. 
Kebolehan pengurangan ekstrak etand bagi kesemua spesies ada/ah lemah jika 
dibandi-ngkan dengan ekstyak 8046 metanol dan ekstrak air su/ing. Ekstrak air 
suling L bonx. ýensis menunjukkan kebo%, han pengurangan yang paling dnggi 
dengan nila/ 229.13 f0 97 mM bagi ujian FRAP. Bagi ujian ABTS, ekstrak airsu/ing 
mempamerkan aktivid penghapusan yang paling tinggi beºtanding ekslrak 80% 
metand dan etand Hasil kajian bag/ akbviti andpm/iferafff inenunjukkan 5 a/igeva 
mengaruh s/totoks/k terhadap kessernua se/ yang diuji. Antara kesemua sampel, 
ekstrak L bomeensis, P, cirratum subsp. ftýscatum don S. ausprdatum subýp. 
subrenurvum ddak mempamerkan sitotoksik terhadap sel nonnal. L bomeens/s dan 
p cirratum subsp. fuscatum mengaruh k/taran se/ dan apqot'vsis sef MCF-7 Ana/isls 
s[adslrk menunjukkan wr#udnya korwasi diantara feºadik dan flavtanaºd dengan 

aktrviti andoksida kma/i DPPH. L bemeensis dan P. cirrdtum subsp. hiscatum 

mempunyai potensi sebagai agen andoksida dan sitotnksik yang semu/ajadi. 
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