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Seagrass has not yet been claimed as a dietary stuff and source of medicine for human 

consumption. Since several seagrass species are edible, investigation of nutrient, 

proximate composition and antioxidant properties in marine macrophytes are very 

important. Thus, the objectives of this study were to assess the physico-chemical and 

nutrient status of seawater in the seagrass habitat, determine the proximate composition, 

mineral contents and screening the antioxidant properties of six seagrass species; 

Enhalus acoroides, Thalassia hemprichii, Cymodocea serrulata, Halodule uninervis, 

Halophila ovalis (small and big-leaved) and Halophila spinulosa at Merambong shoal, 

Johore during the low tide, from March to August 2013. Nutritive proximate 

compositions were estimated following analysis methods described by the Association 

of Official Analytical Chemists. Results showed that seagrasses were high in 

carbohydrate (48.99-83.03%), fiber (10.02-27.48%) and ash (11.46-41.69%), and low 

in lipid content (0.02-1.22%). The protein content showed variation with species 

ranged 5.50% to 16.04%. The moisture content range from 6.68-21.49%. Macro- 

(Nitrogen-N, Phosphorus-P, Potassium-K, Calcium-Ca, Magnesium-Mg) and micro- 

(Zinc-Zn, Iron-Fe, Manganese-Mn, Copper-Cu) minerals measured using Atomic 

Absorption Spectrophotometer (AAS) and their concentrations varied with species and 

time. Minerals content; N, P, K, Ca, Mg, Zn, Fe, Mn, and Cu ranged 3308.00-36826.67 

mg kg-1, 429.33-3400.00 mg kg-1, 2025.33-29520.00 mg kg-1, 4680.00-25280.00 mg 

kg-1, 3244.00-13040.00 mg kg-1, 85.33-180.00 mg kg-1, 922.67-5657.33 mg kg-1, 

13.33-129.33 mg kg-1 and 3.20-29.20 mg kg-1 respectively. Trend in micro-nutrient 

contents categorically followed a simple pattern, Fe>Zn>Mn>Cu. Methanol extracts of 

seagrasses were used to examine antioxidant activity by DPPH radical scavenging 

activity, total phenolic content (TPC) content and total flavonoid content (TFC). DPPH 

scavenging activity, TPC and TFC significantly different (p<0.05) between seagrass 

species with month. Rhizomes of E. acoroides and H. uninervis had relatively higher 

antioxidant activity (0.34 mg ml-1 in June and 0.26 mg ml-1 in July and August of EC50 

value respectively). Total phenolic content of seagrasses at Merambong shoal ranged 

1.02 to 91.77 mg GAE kg-1 with lower content in March and higher in August. The 

values of TFC were also varied among species and months (ranged from 43.25 to 
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361.46 mg QE kg-1). Based on biplots generated by Principle component analysis 

(PCA), there were clear separation of proximate composition and mineral contents of 

seagrass species with locations from Malaysia and other regions. In conclusion, 

seagrasses possessed essential nutrient content and good antioxidant properties that 

could be utilized for pharmaceutical and nutraceutical uses. 
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Rumput laut belum diiktiraf sebagai barangan makanan dan sumber perubatan untuk 

kegunaan manusia. Memandangkan beberapa spesies rumput laut boleh dimakan, 

kajian nutrien, komposisi proksimat dan antioksida dalam makrofit marin adalah 

sangat penting. Oleh itu, objektif kajian ini adalah untuk menilai fiziko-kimia dan 

status nutrien air laut dalam habitat rumput laut, mengkaji komposisi proksimat, 

kandungan mineral dan pemeriksaan sifat antioksidan enam spesies rumput laut; 

Enhalus acoroides, Thalassia hemprichii, Cymodocea serrulata, Halodule uninervis, 

Halophila ovalis (small and big-leaved) and Halophila spinulosa di Beting 

Merambong, Johor semasa air surut, dari bulan Mac hingga Ogos 2013. Nutrisi 

komposisi proksimat dianggarkan mengikut kaedah analisis diterangkan oleh Persatuan 

Official Analytical Chemists. Keputusan menunjukkan karbohidrat dalam rumput laut 

adalah tinggi (48.99% hingga 83,03%), serat (10.02 % hingga 27.48%) dan abu (11.46% 

hingga 41.69%), dan rendah kandungan lipid (0.02% hingga 1.22%). Kandungan 

protein berbeza mengikut spesies dari 5.50% hingga 16.04%. Kandungan kelembapan 

adalah di antara 6.68% hingga 21.49%. Makro-(Nitrogen-N, Fosforus-P, Kalium-K, 

Kalsium-Ca, Magnesium-Mg) dan mikro-(Zink-Zn, Ferum-Fe, Mangan-Mn, Tembaga-

Cu) mineral diukur menggunakan Spektrofotometer Penyerapan Atom (AAS) 

kepekatannya adalah berbeza mengikut spesies dan masa. Kandungan mineral; N, P, K, 

Ca, Mg, Zn, Fe, Mn, dan Cu adalah di antara 3308.00-36826.67 mg kg-1, 429.33-

3400.00 mg kg-1, 2025.33-29520.00 mg kg-1, 4680.00-25280.00 mg kg-1, 3244.00-

13040.00 mg kg-1, 85.33-180.00 mg kg-1, 922.67-5657.33 mg kg-1, 13.33-129.33 mg 

kg-1 dan 3.20-29.20 mg kg-1 masing-masing. Kecenderungan dalam kandungan mikro-

nutrien dikategorikan mengikut corak yang mudah, Fe>Zn>Mn>Cu. Ekstrak metanol 

rumput laut telah digunakan untuk menentukan paras antioksidan dengan aktiviti 

memerangkap radikal DPPH, jumlah kandungan fenolik (TPC) dan jumlah kandungan 

flavonoid (TFC). Aktiviti menguraikan DPPH, TPC dan TFC berbeza dengan ketara 

(p<0.05) antara spesies rumput laut dengan bulan. Rizom E. acoroides dan H. 

uninervis mempunyai aktiviti antioksidan yang lebih tinggi (nilai EC50 masing-masing 

0.34 mg ml-1 dalam bulan Jun dan 0.26 mg ml-1 dalam bulan Julai dan Ogos). Jumlah 

kandungan fenolik rumput laut di Beting Merambong adalah 1.02-91.77 mg GAE kg-1 
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dengan kandungan rendah dalam bulan Mac dan tinggi dalam bulan Ogos. Nilai TFC 

berubah antara spesies dan bulan (adalah di antara 43.25 hingga 361.46 mg QE kg-1). 

Berdasarkan biplots dihasilkan oleh analisis komponen Prinsip (PCA), terdapat 

pemisahan yang jelas komposisi proksimat dan kandungan mineral spesies rumput laut 

dengan lokasi dari Malaysia dan negara lain. Kesimpulannya, rumput laut memiliki 

kandungan nutrien penting dan ciri antioksida baik yang boleh digunakan untuk 

industri farmaseutikal dan nutraseutikal.  
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17=Th-W, Malaysia, 18=Cs-W, Malaysia. Seagrass species: 

Ea=Enhalus acoroides, Cs=Cymodocea serrulata, Hp=Halodule 

pinifolia, Hu=Halodule uninervis, Si=Syringodium isoetifolium, 

Po=Posidonia oceanica, Hst=Halophila stipulacea, BL Ho=big-

leaved Halophila ovalis, SL Ho=small-leaved Halophila ovalis, 

Hs=Halophila spinulosa and Th=Thalassia hemprichii. Plant 

part: W=Whole plant, L=Leaf, Rhi=Rhizome and R=Root. 

(Refer Appendix 7) 
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30 Comparison of micro-mineral content with other seagrass from 

different region. 1=Ho-W, India, 2=Ho-W, Australia, 3=Ho-Rhi, 

Australia, 4=Ho-R, Australia, 5=Ea-W, India, 6=Ea-W, India, 

7=Cs-W, India, 8=Cs-W, India, 9=Cr-W, India, 10=Cr-W, India, 

11=Cr-W, India, 12=Hu-W, India, 13=Hu-W, India, 14=Hp-W, 

India, 15=Hp-W, India, 16=Hp-W, India, 17=Hp-W, India, 

18=Hd-W, India, 19=Hov-W, India, 20=Si-W, India, 21=Si-W, 
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India, 22=Si-W, India, 23=Rm-W, India, 24=Ea-Rhi, Malaysia, 

25-Ea-L, Malaysia, 26=BL Ho-W, Malaysia, 27= SL Ho-W, 

Malaysia, 28=Hs-W, Malaysia, 29=Hu-W, Malaysia, 30=Th-W, 

Malaysia, 31=Cs-W, Malaysia. Seagrass species: Ea=Enhalus 

acoroides, Cs=Cymodocea serrulata, Cr=Cymodocea rotundata, 

Hp=Halodule pinifolia, Hu=Halodule uninervis, Si=Syringodium 

isoetifolium, Hd=Halophila decipiens, Hov=Halophila ovata, 

Ho=Halophila ovalis, BL Ho=big-leaved Halophila ovalis, SL 

Ho=small-leaved Halophila ovalis, Hs=Halophila spinulosa, 

Th=Thalassia hemprichii and Rm=Rupia megacarpa. Plant part: 

W=Whole plant, L=Leaf, Rhi=Rhizome and R=Root. (Refer 

Appendix 8) 

 

31 Plot of the variables of antioxidant properties in seagrass species 

at Merambong shoal for six months according to PC1 and PC2. 

EA rhi=Enhalus acoroides rhizome, EA leaf=Enhalus acoroides 

leaves, TH=Thalassia hemprichii, CS=Cymodocea serrulata, 

HU=Halodule uninervis, BL-HO=big-leaved Halophila ovalis, 

SL-HO=small-leaved Halophila ovalis and HS=Halophila 

spinulosa 
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

Seagrasses are the only flowering plants that have adapted themselves to living in 

marine and estuarine habitats, and are fully submerged most of the time (Japar Sidik et 

al., 2006a). Malaysian seagrass can be found patchy in shallow intertidal and subtidal 

habitat, mangrove area, semi-enclosed lagoons, coral reef, rocky shores and shoals in 

subtidal zones (Japar Sidik and Muta Harah, 2003; Annaletchumy et al., 2005; Japar 

Sidik et al., 2006a; Japar Sidik et al., 2012). There are 16 seagrass species recorded in 

Malaysia along its 4800 km coastal area (Japar Sidik and Muta Harah, 2011; Nguyen et 

al., 2014; Japar Sidik et al., 2016). Seagrasses are keystone species in many estuaries 

and shallow lagoons as excellent indicator providing unique ecosystems that act as 

primary production for economically and ecologically important higher consumers 

(UNEP, 2004; Japar Sidik et al., 2006a; Short et al., 2011). 

 

 

Inhabit the area within the intertidal zone as Merambong shoal whose located near the 

estuary of Pulai river influenced by tidal much affect the growth of seagrasses. A good 

environment and suitable condition of water qualities are very important for optimum 

growth and survival of seagrasses. Therefore, it is significant to investigate the 

relationship between physico-chemical parameters of the environment with 

biochemical processes in seagrasses. Seagrass meadows are the most productive plant 

communities that providing important grazing habitat and food for a variety of marine 

organisms (Short and Wyllie-Echeverria, 1996). In seagrasses, metals sequestered may 

be passed through trophic links to higher level consumers such as fish (dengkis, 

Siganus sp.; sea urchin, Echinoidea spp.) including dugongs (Dugong dugon) and 

green turtles (Chelonia mydas) in tropical ecosystems (Brand-Gardner et al., 1999; 

Japar Sidik et al., 2006a).  

 

 

Besides consumed by animals, there are reports by Green and Short (2003) and 

Kannan et al. (2011) where seagrasses are used as food sources for human in Southeast 

Asia regions such as Philippines, Indonesia, Thailand and Malaysia especially by the 

coastal populations. Compared to seaweed, the chemical composition of seagrass has 

been poorly investigated and most of the available information only deal with the seed 

of Enhalus acoroides (Montano et al., 1999). The nutrients in these seagrasses have 

potential as new material sources for aquatic animal feed development. 

 

 

There are abundance information regarding variation between the population of a given 

seagrass species for the chemical components of temperate, subtropical or tropical 

seagrasses. However, information on the nutritional value of seagrasses, especially in 

seagrasses of Malaysia are still lacking. Each plant species has its own nutrient 

composition that is important to both animals and human needs. Since a few of 

seagrasses was edible, investigation nutrient, mineral composition and antioxidant 

properties in marine aquatic macrophytes are very important. Although there are a few 
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studies have been conducted around the world the nutritional properties of seagrass are 

not completely known. 

 

 

According to the previous study by Kannan et al. (2013b) seagrasses such as Halodule 

pinifolia and Cymodocea rotundata contain high level of antioxidant acting as major 

signaling pathways of cells and protector from oxidative damage. Seagrasses also have 

a good reputation in the medical field especially as remedy. Torre-Castroa and 

Ronnback (2004) reported that fishermen and seaweed farmers in East Coast of 

Zanzibar are using the roots of E. acoroides as a remedy against stings of different 

kinds of rays, scorpion fish (Scorpaenidae) as well as for diverse rabbit fish 

(Siganidae). It is also used for easing wounds, muscle painsand stomach problems. 

Another seagrass, Cymodocea spp. is good remedy against cough, malaria and used as 

a tranquillizer for babies. Thalassia hemprichii is being use as a treatment for malaria 

and relieving fever. and Thalassodendron ciliatum is used to relieve smallpox disease. 

A mixture of Cymodocea and Thalassia is good to treat skin diseases and fever. Inspite 

of the above information very little are known on the usage and utilization of 

seagrasses. 

 

 

Seagrasses are threatened by many factors especially by human activities. Rapid 

development is one of the predominant contributed of their disappearance around the 

world. This study focuses on a seagrass bed of Merambong shoal, Johor which is 

undergoing rapid development called Forest City. Thus, the objectives of this study 

were to:  

 

 

1. assess the physico-chemical and nutrient status of seawater in the seagrass 

habitat at Merambong shoal.  

2. determine the proximate composition and mineral contents of seagrasses in 

different sampling month inhabiting the Merambong shoal. 

3. screening the antioxidant properties of different seagrasses in different 

sampling month harvested at Merambong shoal. 
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