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ABSTRACT 

The use of Zingiberaceae rhizomes as herbal medicine has been practised since 

historical time. There have been many researches on the anti-inflammatory, anti-oxidative, 

and anti-mutagenic properties on Zingiberaceae. However, scientific knowledge of 

Zingiberaceae plants in immunomodulatory and anti-metastatic aspects are quite limited. 

Therefore, the present study was conducted to evaluate the immunomodulatory and anti-

metastatic activities of ten selected Zingiberaceae species commonly consumed in 

Malaysia, namely Alpinia galanga, Boesenbergia rotunda, Curcuma aeruginosa, Curcuma 

domestica, Curcuma mangga, Curcuma xanthorrhiza, Kaempferia galanga, Zingiber 

montanum, Zingiber officinale, and Zingiber zerumbet. Each of the rhizomes was extracted 

with petroleum ether, chloroform and methanol and a total of 30 extracts were subjected for 

in vitro screening tests. The immunomodulatory activities of the extracts were examined 

using nitric oxide (NO) assay to determine their potentials in inhibiting NO generation in 

activated macrophage cells, RAW 264.7. In the anti-metastatic aspect, their anti-

proliferative and anti-migration potentials against highly metastatic hormone-independent 

human breast cancer cells, MDA-MB-231 were evaluated using conventional [3-(4,5-

dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] (MTT) assays and scratch wound 

assay. Besides that, in order to select the least toxic extract among the active ones, the 

potential toxicity of the extracts was determined using the Selectivity Index (SX). This was 

the first report demonstrating that varieties of local Zingiberaceae species are potent 

inhibitor of NO generation in activated macrophages, and also act as potent agents in anti-

proliferative and anti-migration of highly metastatic human breast cancer cells, MDA-MB-

231. The best activity was demonstrated by the chloroform extract of Alpinia galanga, 

chloroform extract of Curcuma domestica, and petroleum ether extract Zingiber zerumbet. 
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The present finding strongly suggests the potential of selected Zingiberaceae in a bioassay 

guided anti-cancer drug development programme. 
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ABSTRAK 

Rizom Zingiberaceae telah digunakan sebagai ubat herba sejak sekian lama. 

Terdapat banyak kajian tentang ciri aspek anti-inflamasi, anti-oksidatif, dan anti-mutagenik 

rizom Zingiberaceae. Namun, pengetahuan saitifik berkaitan dengan aspek 

immunomodulator dan anti-metastasis spesis Zingiberaceae adalah terhad. Oleh itu, kajian 

ini dijalankan untuk mengkaji kesan immunomodulator dan anti-metastasis ke atats sepuluh 

Zingiberaceae spesis yang biasanya dimakan oleh penduduk tempatan di Malaysia, iaitu 

Alpinia galanga, Boesenbergia rotunda, Curcuma aeruginosa, Curcuma domestica, 

Curcuma xanthorrhiza, Kaempferiaa galanga, Zingiber montanum, Zingiber officinale, dan 

Zingiber zerumbet. Rizom daripada setiap spesis diekstrak dengan meggunakan petroleum 

eter, kloroform, dan methanol untuk menghasilkan 30 ektrak yang dikaji secara in vitro. 

Aktiviti immunomodulator ekstrak dikaji dengan menggunakan esei nitrik oksida (NO) dan 

untuk menentukan potensi setiap ekstrak untuk mengurangkan penghasilan NO dalam sel 

makrofaj. Bagi aspek anti-metastasis, kesan anti-proliferasi dan anti-migrasi terhadap sel 

kanser buah dada, MDA-MB-231 dikaji dengan menggunakan esei ‘MTT’ dan esei ‘scratch 

wound’. Selain itu, ‘Selectivity Index’ (SX) telah digunakan untuk memilih ekstrak yang 

paling tidak toksik daripada ektrak yang paling aktif. Ini adalah laporan pertama yang 

menunjukkan pelbagai jenis Zingiberaceae spesis tempatan berpotensi sebagai 

immunomodulator untuk mengurangkan penghasilan NO generasi dalam sel makrofaj, dan 

juga bertindak sebagai agen anti-proliferasi dan anti-migrasi terhadap sel MDA-MB-231. 

Ekstrak kloroform Alpinia galanga, Curcuma domestica, dan ekstrak petroleum eter 

Zingiber zerumbet menunjukkan aktiviti yang terbaik. Kajian ini mencerminkan potensi 

Zingiberaceae spesis terpilih untuk kanjian lanjut dalam pembangunan  ubat anti-kanser. 
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