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Chemical and Mineral Compositions of Sargassum spp.
from Bo Mao Beach, Chumphon Province, Thailand

Monsuang Yangthong

ABSTRACT

Sargassum spp. or brown seaweeds have been used as food by the people in Pathio district,
Chumphon province, south Thailand. This study is the first time that an investigation on the chemical
and elemental compositions of Sargassum spp. found in the area has been conducted. Three species of
Sargassum, namely Sargassum binderi, S. polycystum and S. oligocystum from Bo Mao Beach in Pathio
District of Chumphon province were collected from September 2014 to February 2015. Results showed
that the chemical compositions such as moisture, ash, crude protein, crude lipid and crude fiber of
S. binderi were 5.61+0.00, 14.73+0.14, 5.96+0.03, 2.02+0.01 and 13.78+0.99% dry weight, respectively.
Whereas, the moisture, ash, crude protein, crude lipid and crude fiber of S. polycystum were 5.344+0.01,
14.20+0.13, 6.8340.05, 2.08+0.02 and 15.44+2.64% dry weight, respectively, and those of S. oligocystum
were 4.17+0.19, 24.22+0.29, 5.47+0.41, 2.62+0.06 and 12.524+0.49% dry weight, respectively. The
amount of Ca, P, K, Mg and Na of these seaweeds were significantly different (p<0.05), with S. binderi
containing 3.23 + 0.08, 0.07+0.00, 1.55+0.04, 0.99+0.01 and 0.75+0.00 % dry weight, respectively.
Whereas S. polycystum contained 2.28+0.08, 0.07+0.01, 1.90+0.02, 0.90+0.01 and 1.12+0.00% dry
weight, and S. oligocystum had 2.17+0.01, 0.06+0.00, 6.30+0.11, 0.85+0.01 and 0.58+0.01% dry weight,
respectively. This study indicated that these brown seaweed are rich in beneficial nutrients, with potential
for use as food not only for humans but also for animals.
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INTRODUCTION Some 400 different species of seaweeds around
the world are used by people for food, livestock

Seaweeds or macroalgae are aquatic feed, medicine and as fertilizers. Seaweeds

plants that grow in the intertidal as well as the sub-
tidal area up to a certain depth where very little
photosynthetic light is available. Unlike terrestrial
plants, they have no roots, leaves or vascular
systems. They nourish themselves through the
process of osmosis. It has been estimated that 50%
of the global photosynthesis is contributed from
algae (Dhargalkar and Neelam, 2005). Seaweeds
are classified into several groups depending on
their nutrient, pigment and chemical compositions.

generate billions of dollars each year. In Thailand,
approximately 270 species of algae have been
found (Lewmanomont et al., 1995). Sargassum sp.
is a brown seaweed which is widely distributed
along the coastal areas of both the Gulf of Thailand
and the Andaman Sea. Bo Mao Beach in Chumphon
province is one of the coastal areas along the
Gulf of Thailand. This location is in the south
of Thailand where the coastal areas are usually
dominated by Sargassum spp. The brown seaweed
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is used by coastal inhabitants for food, medicine
and as fertilizers. The local people along coastal
areas recognize the benefits of utilizing Sargassum
spp- through knowledge passed on from their
ancestors but without information on its nutritional
value. The objective of this study was to determine
the chemical and mineral compositions of three
species of the brown seaweed, namely Sargassum
binderi, S. polycystum and S. oligocystum collected
from Bo Mao Beach in Pathio District of Chumphon
province.

MATERIALS AND METHODS
Preparation of seaweed

The brown seaweeds, namely S. binderi,
S. polycystum and S. oligocystum, were collected
during low tide from the upper littoral zone of Bo
Mao Beach (Latitude 10° 43° N; Longitude 99° 23’
E) of Pathio District of Chumphon province during
September 2014 to February 2015. The fresh
seaweeds were thoroughly washed with seawater
to remove adherent sand and the epiphytes, then
brought to the laboratory in plastic bags. On their
arrival at the laboratory, the seaweed samples were
again washed with distilled water and dried at 55°C
in hot air oven for 48 hours. All samples were
milled by herb grinder model NT 500D (Nanotech,
Thailand) and kept in air tight plastic bottles at
4°C until needed.

Chemical and mineral compositions

The powdered seaweeds were subsequently
used for analysis to determine their chemical and
mineral compositions. The chemical composition
of seaweeds such as moisture, ash, crude protein,
crude lipid and crude fiber were ascertained
according to the Association of Official Analytical
Chemists (AOAC, 1999). Moisture content was
analyzed by hot air oven at 105°C till the constant
weight was recorded. Ash content was determined
using a muffle furnace at 600°C for 3 hours. Crude
protein determination was done by Kjeldahl method
with a conversion factor of 6.25 to calculate protein
content. For crude lipid content using petroleum

ether for extraction in Soxhlet extractor, crude
fiber was analyzed by digestion in sulphuric acid
and potassium hydroxide solutions and the residue
calcined. The difference in weight after calcination
indicates the quantity of fiber present. The
elemental compositions such as Ca, P, K, Mg and
Na were subjected to acid digestion and analyzed
by atomic absorption spectrophotometer and flame
photometer (GBC Scientific Equipment Model
Avanta PM S/N 5063) following the procedures
described by AOAC (1999).

Statistical analysis

The chemical and mineral composition
data of S. binderi, S. polycystum and S. oligocystum
were recorded in triplicate data, with the means
and standard deviation (SD) calculated and
analyzed using a one-way ANOVA. Differences
in mean values were considered significant at
p<0.05.

RESULTS AND DISCUSSION

Macroalgae are extremely nutritious food.
The human consumption of seaweed is common in
Asian countries. Seaweeds are considered as low
caloric foods containing high levels of minerals
and vitamins. Sargassum spp. or brown seaweeds
are used worldwide for many different purposes.
In the present study, the chemical composition
of seaweeds such as moisture, ash, crude protein,
crude lipid and crude fiber showed significant
difference (p<0.05) (Table 1). The moisture
content of the three Sargassum species were
relatively lower (4.17-5.61% dry weight) than that
of S. vulgare (14.66 % dry weight) as reported by
Marinho-Soriana ef al. (2006).

Ash content of macroalgae is much higher
than that of terrestrial plants (Sanchez-Machado
et al. 2004). The ash analysis indicated that
minerals were present in secaweed. Sargassum
naozhouense consisted of 35.18 % ash (Peng
et al.,2013). An ash content of 26.5-31.7 % dry
weight of Sargassum spp. was reported by Pérez
(1997) whereas Marin ef al. (2009) reported an
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Table 1. Chemical composition of dried brown seaweeds

Seaweeds Moisture Ash (% DW) Protein Lipid Fiber

S. binderi 5.61+031° 14.73 £ 0.10° 5.96 +0.03 2.02+0.01° 13.78 +0.99°
S. polycystum 5.34+0.01° 14.20 +0.10° 6.83 +0.05% 2.08 +0.02° 15.44 + 0.40°
S. oligocystum 4.17+0.19° 2422 +0.29" 547+0.41° 2.62 +0.02° 12.52 + 0.49°

1 . A
Mean =+ standard deviation of three replications

Means within each column not sharing a common superscript are significantly different (p<0.05).

ash amount of 33 % dry weight of Sargassum spp.
from the San Juan de La Costa beach. Moreover,
S. vulgare had 14.20% ash dry weight (Marinho-
Soriana et al., 2006). In the present study, the ash
amount varied from 14.20-24.22 % dry weight.

Proteins are essential nutrients for the
human body and have crucial functions in all
biological processes. Protein content of macroalgae
differs according to species. The protein content in
the present study was in the range of 5.47-5.96 %
dry weight. In comparison, Pérez (1997) reported
that Sargassum spp. collected during summer from
La Paz Bay had a protein content ranging from
3.5t0 4.7 % dry weight.

In another study by Marin et al. (2009),
Sargassum spp. collected from San Juan de La
Costa beach, in La Paz Bay had a protein content
of 7.7 % dry weight. Moreover, Murugaiyan ef al.
(2012) found that the protein value of S. wightii
was 16.59+0.86%, whereas S. longifolium had
high protein content at 18.65+1.21 % dry weight
(Narasimman and Murugaiyan, 2012), and S.
vulgare had 15.76 % dry weight (Marinho-Soriana
et al., 2006). Generally, the protein level of brown
algae is between 3 and 15% dry weight (Fleurence,
1999). Moreover the protein content of seaweeds
also depends on the season. Higher protein levels
were observed during the end of the winter and
spring, while lower amounts were recorded during
the summer (Fleurence, 1999).

Normally, the seaweeds have low lipid
contents and are not considered to be sources of
lipid. In this study, the lipid contents in the three
samples ranged from 2.02 to 2.62 % dry weight.

While Pérez (1997) reported that Sargassum spp.
collected in the summer had crude lipid of 0.1-0.4
% dry weight, samples from La Paz Bay had lipid
content of 0.45% dry weight (Marin et al., 2009).
In addition, lipid content was about 1.5 % dry
weight of S. wightii and 8.2+1.57% dry weight of
S. longifolium (Narasimman and Murugaiyan, 2012).
Accordingly, the lipid amount of Sargassum sp.
differed according to species. Sargassum spp. are
low-calorie foods and have many health benefits.

Fiber is found in plants and seaweeds.
The algal polysaccharides behave like soluble or
insoluble fibers and are not digested (Fleurence,
1999). Fiber is important for keeping the digestive
tract working smoothly. The crude fiber content
of seaweeds in the present study showed a higher
value than those from earlier studies reported by
Pérez (1997), Marinho-Soriana et al. (2006) and
Marin et al. (2009). Therefore, this study revealed
that the chemical composition of marine seaweeds
varies according to seasons, geographic distribution,
environmental factors, and species.

In the present study, different minerals
(calcium, phosphorus, potassium, magnesium,
and sodium) were determined in S. binderi,
S. polycystum and S. oligocystum (Table 2). Each
species contained significant amounts of essential
minerals. Calcium, phosphorus and magnesium
were the most abundant in S. binderi, while sodium
was the most abundant in S. polycystum, and
potassium was the most abundant in S. o/igocystum.
In this study, magnesium contents were relatively
similar to S. longifolium which was collected
during August in the Gulf of Mannar region, India
(1,575.47+16.45 pg/ml) as reported by Murugaiyan
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Table 2. Elemental composition of dried brown seaweeds

(mg*100g™)

Seaweeds

Ca P K Mg Na
S. binderi 3.23+0.06" 0.07 + 0.00* 1.55+0.03¢ 0.99 +0.01* 0.75 +0.01°
S. polycystum 2.28 4 0.06° 0.06 +0.01° 1.90 = 0.02° 0.90 % 0.01° 1.12 £ 0.00°
S. oligocystum 2.17+0.01° 0.06 +0.00° 6.30+0.11° 0.85+0.01° 0.58 =0.01°

1 - L
Mean =+ standard deviation of three replications

Means within each column not sharing a common superscript are significantly different (p<0.05).

and Narasimman (2012). Magnesium is one of
the major elements in the plants and it is mainly
involved in chlorophyll synthesis (Murugaiyan
and Narasimman, 2012). Seaweeds are considered
to be a good source of minerals. The mineral
contents of marine algae are higher than those of
terrestrial vegetables and so they could be used as
a source of mineral supplements for humans and
animals (Ruperez, 2002; Tabarsa et al., 2012).
The present investigation revealed that S. binderi,
S. polycystum and S. oligocystum could be used as
dietary supplements due to their low lipid content
and high levels of minerals.

CONCLUSION

The brown seaweeds (S. binderi, S.
polycystum and S. oligocystum) are good healthy
food which are rich in minerals, but low in fat and
calories. They could potentially be used as food for
fresh consumption and raw material to supplement
the nutritive value in human diets and animal feed.
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