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requirement for the degree of Master of Science 

 

BENEFICIAL PROPERTIES OF Garcinia atroviridis Griff. FRUIT AND LEAF 

AQUEOUS EXTRACT IN EXPERIMENTAL ATHEROSCLEROSIS IN 

RABBITS 

By 

NURSAKINAH BINTI ISEMAAIL 

June 2012  

Chairman: Assoc. Prof. Zulkhairi Amom, PhD 

Faculty: Medicine and Health Sciences 

 

Numerous plants were proven beneficial in preventing atherosclerosis. The plant 

Garcinia atroviridis, locally known as asam gelugur had been traditionally utilized for 

various medicinal purpose. The present study aimed to evaluate the potential benefit of 

G.atroviridis fruit and leaf aqueous extracts supplementation by assessing the lipid 

profiles, antioxidant and liver enzymes, and atherosclerosis development in 

atherosclerosis-induced rabbits. The fruit and leaf samples were collected fresh from 

parts of Kedah, Malaysia; cut into pieces, dried in an oven at 30°C for 2 days and 

powdered. Then, 100 g of fruits and leaves powder were soaked separately in 1000 ml 

distilled water, incubated in water bath at three temperatures and time settings (40°C for 

12 hours; 60°C for 6 hours; 100°C for 15 min) to optimize their antioxidant ability, 

filtered and spray dried. The antioxidant activity was evaluated using the 1,1-diphenyl-2-

picrylhydrazyl (DPPH) scavenging and Ferric Reducing Antioxidant Power assay. Total 

phenolic content was measured by the Folin Ciocalteu method. The leaf extract (89.2%) 
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had higher DPPH scavenging activity than vitamin C (88.8%) (p≥0.05) and almost 

comparable to synthetic antioxidant butylated hydroxytoluene (94.6%). The fruit and leaf 

extracts prepared at 60
0
C for 6 hours, and 100

0
C for 15 min, respectively offered the 

highest antioxidant activity and phenolic contents, and therefore were supplemented to 

the rabbits. The extracts were force-fed once daily for 12 weeks at the dose of 50 mg/kg 

(F50), 100 mg/kg (F100) and 200 mg/kg (F200) for fruits; and 5 mg/kg (L5), 55 mg/kg 

(L55) and 105 mg/kg (L105) for leaves. Three control groups were excluded from the 

extract supplementation. All rabbits were fed a 0.5% cholesterol enriched diet, except the 

normal control group. The simvastatin control group was prescribed 10 mg/kg 

simvastatin while the positive control group was without any supplementation. Blood 

samples were collected via marginal ear vein at the beginning and every 4 weeks. As the 

experiment end, the leaf (L105) and fruit (F50, F100 and F200) supplementations 

significantly (p<0.05) retained the enzyme superoxide dismutase at its initial level. All 

extracts supplementations significantly reduced (p<0.05) lipid profiles (total cholesterol, 

triglycerides and low density lipoprotein) and liver enzymes (alkaline phosphatase, 

gamma-glutamyl transpeptidase and aspartate aminotransfarase). Both extracts had 

effectively prevented liver damage and atherosclerotic plaque formation with at least 

25% lower atherogenic index than the positive control group. Hence, this study signifies 

the potential benefits of G. atroviridis fruit and leaf extracts as antioxidants, 

hypocholesterolemic, hepatoprotective, and anti-atherosclerotic agents. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk Ijazah Master Sains 

 

FAEDAH KANDUNGAN EKSTRAK AIR BUAH DAN DAUN Garcinia atroviridis 

Griff DALAM EKSPERIMEN ATEROSKLEROSIS DALAM ARNAB 

Oleh 

NURSAKINAH BINTI ISEMAAIL 

Jun 2012  

Pengerusi: Prof. Madya Zulkhairi Amom, PhD 

Fakulti: Fakulti Perubatan dan Sains Kesihatan 

 

Pelbagai tumbuhan telah terbukti berkesan mengurangkan risiko penyakit aterosklerosis. 

Tumbuhan Garcinia atroviridis, dikenali sebagai asam gelugur telah digunakan secara 

tradisi untuk pelbagai tujuan kesihatan. Kajian ini bertujuan menilai potensi faedah 

pengambilan ekstrak buah dan daun G. atroviridis sebagai makanan tambahan, dengan 

mengkaji profil lemak, enzim antioksida dan hati, serta pertumbuhan aterosklerosis dalam 

arnab yang dirangsang ke arah atherosklerosis. Sampel buah dan daun segar dikumpul 

dari beberapa kawasan di Kedah, Malaysia; dipotong, dikeringkan di dalam ketuhar pada 

suhu 30°C selama 2 hari dan dihancurkan. Kemudian, 100 g serbuk buah dan daun 

direndam secara berasingan dalam 1000 ml air suling, dieram dalam pengukus pada tiga 

tetapan suhu dan masa (40°C selama 12jam; 60°C selama 6jam; 100°C selama 15 minit) 

bagi mengoptimumkan antioksidanya, ditapis dan dikeringkan secara semburan. Aktiviti 

antioksida diukur menggunakan ujian perambatan 1,1-diphenyl-2-picrylhydrazyl (DPPH) 

dan asai kemampuan menurunkan ferum (FRAP). Jumlah kandungan fenolik diukur 
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melalui kaedah Folin Ciocalteu. Aktiviti antioksida ekstrak daun (89.2%) adalah lebih 

tinggi daripada vitamin C (88.8%) (p≥0.05) dan hampir sama dengan antioksida tiruan 

butylated hydroxytoluene (94.6%). Ekstrak buah yang disediakan pada suhu 60
0
C dalam 

tempoh pengeraman 6 jam, serta ekstrak daun yang disediakan pada 100
0
C dalam 15 

minit mempunyai aktiviti antioksida dan kandungan fenolik paling tinggi, maka ia 

diberikan sebagai makanan tambahan kepada arnab. Ekstrak tersebut disuapkan secara 

paksa sekali sehari selama 12 minggu pada dos 50 mg/kg (F50), 100 mg/kg (F100) dan 

200 mg/kg (F200) bagi buah; 5 mg/kg (L5), 55 mg/kg (L55) dan 105 mg/kg (L105) bagi 

daun. Tiga kumpulan kawalan telah dikecualikan dari pemberian ekstrak. Semua arnab 

diberi makanan yang diperkaya 0.5% kolesterol, kecuali kumpulan kawalan normal. 

Kumpulan kawalan simvastatin (SC) telah diberi 10 mg/kg simvastatin manakala 

kumpulan kawalan positif tidak diberi apa-apa rawatan. Sampel darah dikumpul melalui 

salur vena telinga pada permulaan dan setiap 4 minggu. Setelah eksperimen berakhir, 

didapati pemberian daun (L105) dan buah (F50, F100 and F200) telah mengekalkan 

enzim superoxide dismutase secara signifikan (p<0.05) di tahap asal. Semua pemberian 

ekstrak telah menurunkan profil lemak (jumlah kolesterol, trigliserida dan lipoprotein 

ketumpatan rendah) serta enzim hati (alkaline phosphatase, gamma-glutamyl 

transpeptidase dan aspartate aminotransfarase) secara signifikan (p<0.05). Kedua-dua 

ekstrak itu juga telah berkesan menghalang kerosakan hati dan pembentukan plak 

aterosklerosis, dengan index aterosklerosis sekurang-kurangnya 25% lebih rendah dari 

kumpulan kawalan positif. Maka, kajian ini telah menunjukkan potensi faedah buah dan 

daun G.atroviridis sebagai antioksida, agen pengawal kolesterol, pelindung organ hati 

dan anti-aterosklerosis. 
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