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Abstract  

Nutritional and mineral compositions were evaluated for five seaweed species 

collected from Red Sea during the winter of 2008. These species were Dictyota divaricata, 

Padina tetrastromatica, Sargassum subrepandum and Turbinaria triquetra from 

Phaeophyta and Caulerpa serrulata from Chlorophyta. Moisture contents in algal samples 

were from 10.6g.100g
-1

 in Caulerpa serrulata to 23.6g.100g
-1

 in Turbinaria triquetra. 

Other species had moisture contents more close to C. serrulata. Total dietary fiber was the 

most abundant component in these algae (18.6% to 55.41%), followed by ash content 

(17.057 to 29.573 g.100g
-1

) and carbohydrates (14.6 to 45.6 100g
-1

). Proteins in all species 

were from 3.87% to 14.48%. D. divaricata had the highest content of total lipids 

(10.51%); meanwhile other species showed (4.24-1.62%). The five algal species contained 

large amounts of Na, Ca, K and Fe, moderate amounts of Zn, and were lower in Cu, Cd, 

Ni and Mn. Pb was measured as 0.001 ppm in P. tetrastromatica and was absent in the 

other species. 
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Introduction  

Marine macroalgae are, commonly known as seaweed, one of nature’s 

most biologically active resources, as they possess a wealth of bioactive 

compounds. Many marine macroalgae have been used as ingredients in both 

medicinal and food preparations, traditionally, in different regions across the 

world (Chandini et al., 2008). Marine algae are known to be a source of healthy 

food due to their low content in lipids, high concentration in polysaccharides, 

richness in minerals, polyunsaturated fatty acids and vitamins (Kornprobst, 

2005; Zubia et al., 2009). There are 250 macroalgal species which have been 

listed as commercially utilized worldwide, among which 150 are consumed as 

human food (Veena et al., 2007). Macroalgae are a rich source of dietary fiber, of 

which water-soluble fiber constitutes approximately 50–85% (Jiménez-Escrig 

and Sánchez-Muniz, 2000). Soluble dietary fiber lowers digestion and absorption 

of nutrients, and lowers cholesterol and glucose in blood (Wong and Cheung, 

2000). Insoluble dietary fiber increases fecal bulk and decreases intestinal transit 
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time (Potty, 1996). Together with their low lipid content, seaweeds provide low 

energy (Jurkovic et al., 1995) and lower the incidence of diabetes, obesity, heart 

diseases, and cancers (Southgate et al., 1990). Essential minerals needed for 

human nutrition are present in marine algae (Mabeau and Fleurence, 1993; 

Ortega et al., 1993). The content is ranged from 8 to 40%. This wide range is 

related to division, geographical location (Abbas et al., 1992; Rizvi et al., 2001), 

seasonal (Basson and Abbas, 1992), and physiological variations (Mabeau and 

Fleurence, 1993). In marine algae, mineral content is higher than that of land 

plants and animal products (Ortega et al., 1993). In most land vegetables, ash 

content ranges from 5 to 10% of dry weight (USDA, 2001). Publications (e.g. 

Abbas et al., 1992; Basson and Abbas, 1992; Rizvi et al., 2001) indicated that 

marine seaweeds contained high amounts of K, Ca, Mg, Fe, Zn, Mn, and Cu. 

According to Matanjun et al. (2009), these seaweeds contained 12.01–15.53% 

macro-minerals (Na, K, Ca and Mg) and 7.53–71.53 mg.100 g trace minerals (Fe, 

Zn, Cu, Se and I).  

The present work was for evaluating the nutritional and mineral 

composition of five algal species from Red Sea. 

Materials and Methods 

Sample collection 

Five algal samples were collected from intertidal and subtidal zones from 

Ghardaqa reefs at 27
o
 11' to 27

o
 09' N, 33

o
 50' to 33

o
 52' E during late December, 

2008. These species were Dictyota divaricata, Padina tetrastromatica, Sargassum 

subrepandum and Turbinaria triquetra from Phaeophyta and Caulerpa serrulata 

from Chlorophyta. Fresh algal samples were thoroughly washed with distilled 

water to remove epiphytes, encrusting materials, and excess salt and stored in a 

deep freezer at -20°C. 

Nutritional composition 

Moisture and ash were measured by AOAC (1995), total carbohydrates 

by Hedge and Hofreiter (1962), total proteins by Lowry et al. (1951), crude 

fibers by AOAC (1990), total lipids by AOAC (2000). All measurements were 

recorded as g.100g
-1 

dry weight. 

Minerals and trace metals  

 Minerals and heavy metals: Ca, Na, K, Zn, Mn, Fe, Cu, Cd, Ni, and Pb 

were measured by Flame atomic absorption spectrometry and the concentrations 

were expressed as mg.kg
-1

 dry weight as described by Stewart (1974) and Page et 

al. (1982). 
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Statistical analyses 

The statistical analyses were performed using SPSS statistical package 

(SPSS Inc., Version 11.5). Significant differences among treatments were tested 

by analysis of variance. Least significant differences among means were 

calculated using Duncan test at the P ≤ 0.05 probability levels. Means marked by 

different alphabetical letters are significantly different, whereas those marked by 

the same alphabetical letter are not significantly different.  

Results  

Nutritional composition 

The proximate nutritional compositions of the five studied species are 

presented in Table 1. The results indicated high values of moisture, ash, protein, 

carbohydrates and fibers, while showed low values of total lipids. The moisture 

contents of dried algal materials were ranged from 10.6g.100g
-1

dwt in Caulerpa 

serrulata to 23.6g.100g
-1

dwt in Turbinaria triquetra. Other species had moisture 

contents more close to C. serrulata; the F-ratio was small but showed significant 

differences among species at high α-level (p-value 0.000). The greatest value in 

ash was measured as 29.573g.100g
-1

dwt for Turbinaria triquetra, while the lowest 

was 17.057g.100g-1d.wt in C.  serrulata. The highest value for total protein 

content were found in C. serrulata (14.48 g 100g
-1

 dwt ), while the lowest value 

was in Padina tetrastromatica (3.87 g 100g
-1

 dwt ). Total carbohydrate 

composition and dietary fibers showed the greatest range.  

Table (1): Moisture, ash, protein, carbohydrates, total lipids and crude dietary fibers 

contents, expressed as g.100g
-1

 dry weight, of the investigated algae. Each value is the 

Mean ± SE Mean of 3 replicates 

 

Algal species Moisture Ash Protein Carbohydrate Lipids Fibers 

C. serrulata 
10.6c 

± 0.25 

17.057e 

± 0.003 

14.48a 

± 0.006 

45.6a 

± 0.003 

4.24b 

± 0.003 

18.6e 

± 0.007 

D. divaricata 
12.58b 

± 0.22 

26.407c 

± 0.009 

8.89b 

± 0.020 

14.6e 

± 0.006 

10.51a 

± 0.009 

39.54d 

± 0.009 

P. tetrastromatica 
13.37b 

± 0.11 

21.207d 

± 0.009 

3.873e 

± 0.009 

15.54d 

± 0.003 

3.92c 

± 0.009 

55.41a 

± 0.003 

T. triquatra 
23.62a 

± 0.42 

29.573a 

± 0.007 

4.133d 

± 0.009 

16.3c 

± 0.006 

1.62e 

± 0.003 

48.3b 

± 0.007 

S. subrepandum 
13.027b 

± 0.027 

26.757b 

± 0.003 

4.22c 

± 0.006 

17.21b 

± 0.008 

3.83d 

± 0.006 

47.94c 

± 0.006 

F-ratio 452.8 563995 171107.5 5315042 264812.4 4786560 

p-value 0.000 0.000 0.000 0.000 0.000 0.000 

Within the same column, means carrying different superscripts are significantly different from each others. 
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Dictyota divaricata had the lowest value (14.6 g 100g
-1

 dwt) of total 

carbohydrate and C. serrulata had the highest value (45.6 g 100g
-1

 dwt), while 

dietary fibers ranged from 55.41  in P. tetrastromatica to 18.6 g 100g
-1

 dwt in C. 

serrulata. The lipid content of all species was low especially in T. triquetra (1.62 

g 100g
-1

 dwt). One species had markedly higher crude lipid content of 10.51 g 

100g
-1

 dwt in D. divaricata.  

Minerals and trace metals  

 The results in Table (2) showed that sampled algae contained large 

amounts of Na, Ca, K and Fe. The highest Na measured was 980.7 mg kg
-1 

in T. 

triquetra, while the lowest was 16.4 mg kg
-1 

in D. divaricate. The highest Ca 

measured was 1846.2 mg kg
-1

 in P. tetrastromatica, while the lowest was 269.2 

mg kg
-1 

in S. subrepandum.  

Table (2): Major minerals and trace elements measured as mg kg
-1

 in the studied 

algal    species. Each value is the Mean ± SE Mean of 3 replicates 
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Na 
192.86c 

±0.001 

16.413e 

±0.0003 

418.548b 

±0.004 

980.717a 

±0.004 

172.343d 

±0.001 
11 E+9 0.000 

Ca 
573.076d 

±0.007 

1038.46b 

±0.012 

1846.153a 

±0.021 

1003.846c 

±0.02 

269.23e 

±0.003 
18 E+8 0.000 

K 
119.301d 

±0.003 

73.073e 

±0.02 

187.902c 

±0.003 

814.245a 

±0.02 

368.349b 

±0.02 
46 E+7 0.000 

Cu 
1.85e 

±0.021 

4.69d 

±0.003 

5.65b 

±0.02 

4.86c 

±0.01 

6.52a 

±0.01 
20 E+4 0.000 

Cd 
0.78d 

±0.01 

1.35c 

±0.02 

4.19a 

±0.04 

0.69e 

±0.01 

1.99b 

±0.04 
37 E+2 0.000 

Pb 0.000 0.000 0.001 0.000 0.000 0.000 0.000 

Ni 
3c 

±0.1 

4.71b 

±0.01 

12.98a 

±0.01 

2.82d 

±0.003 

2.55e 

±0.02 
12 E+4 0.000 

Zn 
13.19d 

±0.01 

40.7a 

±0.1 

13.82c 

±0.01 

10.55e 

±0.02 

14.69b 

±0.01 
75 E+3 0.000 

Fe 
70.02d 

±0.01 

201.3a 

±0.01 

128.4b 

±0.02 

86.97c 

±0.01 

57.9e 

±0.03 
11 E+6 0.000 

Mn 
5.64b 

±0.01 

1.85e 

±0.012 

3.54c 

±0.01 

2.43d 

±0.01 

6.13a 

±0.003 
55 E+3 0.000 

Within the same raw, means carrying different superscripts are significantly different from each others. 
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Potassium contents were between 73.0 mg kg
-1 

in D. divaricate to 814.2 

mg kg
-1 

in T. triquetra. D. divaricate characterized by high Fe content 201.3 mg 

kg
-1

, followed by P. tetrastromatica 128.4 mg kg
-1

, T. triquetra 86.9 mg kg
-1

, C. 

serrulata 70.02 mg kg
-1

, then by S. subrepandum 57.9 mg kg
-1

. Moderate amounts 

of Zn (10.6-40.7 mg kg
-1

) were measured in sampled algae. Low amounts of Cu 

(1.9-6.5 mg kg
-1

) and Mn (1.6-6.1 mg kg
-1

) were measured. Cd was measured as 

0.69-1.99 mg kg
-1 

 and Ni was 2.8-13 mg kg
-1

, meanwhile Pb was measured as 

0.001 mg kg
-1 

 in P. tetrastromatica and was absent in the other species. 

Discussion 

Nutritional composition  

The nutritional composition of the five algal species investigated in this 

study showed considerable variations with high content of ash, carbohydrates, and 

crude fibers and low content of protein and lipids. The high ANOVA F-tests with 

p-level below 0.05 indicated significant evidence for such variations. The 

moisture contents were from 10.6 to 13.37% but T. triquatra had very high 

moisture content of 23.6%. El-Manawy (2008) found that the moisture ranged 

from 12.00 to 16.33 g.100g
-1

d wt for macroalgae communities prevailed in the 

fringing reefs of Ghardaqah. The present range of moisture is sufficient to avoid 

the development of microorganisms if these algae are backed for commercial 

uses. Mossel et al. (1975) mentioned that dried vegetables contain moisture of 12-

18% and dried fruits contain 18-25%. Dried seaweeds contained a considerable 

amount of Na as well as antimicrobial components that also prevent the 

development of microorganisms. 

The coenocytes green alga C. serrulata, characterized by high 

carbohydrate content (45.66g.100 g
-1

dwt) meanwhile the phaeophycean species 

had lower contents (14.6-17.26 g.100g
-1

dwt). The membranous phaeophycean 

forms such as D. divaricata and P. tetrastromatica had carbohydrates lower than 

fleshy ones such as T. triquatrq and S. subrepandum. Wong and Cheung (2000), 

Aguilera-Moralesa et al. (2005) and El-Manawy (2008) found also high 

carbohydrates in chlorophycean species and low in phaeophycean algae but their 

measurements are lower than that found during the present study. Sampled algae 

contained considerable amounts of ash (17.1-29.6%). The lower value was found 

in the green species C. serrulata, while the brown species contain high ash 

contents. The obtained ash was comparable to that measured by El-Manawy 

(2008) but lower than green algae (20.9%-26%) measured by Tewari (1972) and 

Lahaye and Jegou (1992), and also lower than the brown algae Macrocystis 
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pyrifera (34.2%) and Sargassum sinicola (37.2%) recommended for human 

consumption by Manzano and Rosales (1989).  

The difference between the nutrient contents of the samples may result 

from the extraordinary capability of seaweed to accumulate elements present in 

water (Carrillo et al., 1992). Barber and Chavez (1983) pointed out that the 

difference in environmental factors (ex. temperature) greatly affect the nutrients 

transported to the surface water and consequently affects the metabolism of 

marine algae photosynthesis, reproduction, and growth. C. serrulata contained 

highest protein content (14.5%), followed by D. divaricata (9%), while the other 

three species showed low values around 4%. Protein in the samples of C. 

serrulata was similar to that reported by Tewari (1972) in Enteromorpha 

prolifera (12% to 15%) and to that of cereals like oats (13.3%) (Morales de Leon 

et al., 2000). Many publications, e.g. Portugal et al. (1983), Mabeau and 

Fleuence (1993), Fleurence (1999) and Wong and Cheung (2000) found 

comparable levels of crude proteins in Phaeophyta. Variations in the protein 

content of seaweeds can be due to different localities, species, and seasonal 

periods. Dawes (1998) pointed out that seasonal changes in lipid, carbohydrate, 

and protein quantities are possible indicators of the physiologic state of the algae. 

 Wahbeh (1997) studied the amino acid and fatty acid profiles from 

Aqaba on the Red Sea, which could be the nearest to the locality of the present 

work. He found crude protein that is higher than the present values in Phaeophyta. 

Sampled algae characterized by low lipid content (1.6-4.2%) but one species D. 

divaricata had a marked higher content of 10.5% from Aqaba on the Red Sea. He 

also found total lipids of 4.4% in phaeophycean species such as Padina pavonica. 

Where as in Chapman and Chapman (1980) and Haroon et al. (2000) found 

that lipids are within the range mentioned (1–4%) in many seaweed. The present 

lipid contents are very low with respect to milk, fish, and meat (Morales de Leon 

et al., 2000). The percentage of crude fibers was from 39.5-55.4% in brown algae 

and thus higher than carbohydrate, while it was 18.6% in C. serrulata.  

The values determined for crude fibers were high and similar to those 

reported by Jimenez-Escrig and Goni-Cambrodon (1999) in green seaweed. 

Seaweeds contain large amounts of dietary fiber which are particularly rich in the 

soluble fraction (Lahaye, 1991; Darcy-Vrillon, 1993; Mabeau and Fleurence, 

1993). The chemical nature and physico-chemical properties of some common 

seaweed dietary fibers such as alginates, carrageenans and agars are quite well 

known, but most seaweed dietary fibers in particular the insoluble types and their 

physiological effects have still not received much attention (Wong and Cheung, 

2000; Larsen et al., 2003; Aguilera-Moralesa et al., 2005). 
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Minerals and trace metals 

Marine algae are known to contain the essential minerals needed for 

human nutrition (Mabeau and Fleurence, 1993; Ortega et al., 1993). The results 

showed that sampled algae contained large amounts of Na, Ca, K and Fe. All 

studied species showed highly significant difference in their contents with high F-

ratio value. The highest Na measured was 980.7 mg kg
-1 

in T. triquetra, while the 

lowest was 16.4 mg kg
-1

 in D. divaricate. The highest Ca measured was 1846.2 

mg kg
-1

 in P. tetrastromatica, while the lowest was 269.2 mg kg
-1

 in S. 

subrepandum. K contents were between 73.0 mg kg
-1

 in D. divaricate to 814.2 mg 

kg
-1

 in T. triquetra. D. divaricate characterized by high Fe content 201.3 mg kg
-1

, 

followed by, P. tetrastromatica 128.4 mg kg
-1

, T. triquetra 86.9 mg kg
-1

, C. 

serrulata 70.02 mg kg
-1

, then by S. subrepandum 57.9 mg kg
-1

. Moderate amounts 

of Zn (10.6-40.7 mg kg
-1

) were measured in sampled algae. Low amounts of Cu 

(1.9-6.5 mg kg
-1

) and Mn (1.6-6.1 mg kg
-1

) were measured. Cd was measured as 

0.69-1.99 mg kg
-1

 and Ni was 2.8-13 mg kg
-1

, meanwhile Pb was measured as 

0.001 mg kg
-1

in P. tetrastromatica and was absent in the other species. These 

differences could be related to the capacity of each alga to accumulate minerals 

and to environmental conditions (O'Kelley, 1974; Rodriguez, 1995; Meza, 

1998). Publications such as Abbas et al. (1992), Basson and Abbas (1992) and 

Rizvi et al. (2001) indicated that marine seaweeds contained high amounts of Na, 

K, Ca, Mg, Fe, Zn, Mn, and Cu. Basson and Abbas (1992) studied the mineral 

composition of algal species from Bahrain including D. divaricate and S. 

boveanum. These species contained Ca, K, Fe, Mn, and Ni contents higher than 

the present study and had lower content of Cd. 

 Robledo and Pelegrin (1997), Rizvi et al. (2001) and Takeshi et al. 

(2005) detect higher values for all minerals than the present data in related 

species. Prasada Rao et al. (1984) studied mineral composition of algal species 

from India including P. tetrastromatica that contained values, for all minerals, 

lower than the present study. The same results were obtained by Heiba et al. 

(1990), Kureishy (1991), Manivannan et al. (2008), and Karthikai et al. (2009) 

which detect lower mineral content in related species. It is observed that all these 

reports contain higher values of Pb, while it has not been detected in the current 

studied specie. The importance of mineral elements in human, animal and plant 

nutrition has been well recognized (Underwood, 1971; Darby, 1976). 

Deficiencies or disturbances in the nutrition of an animal cause a variety of 

diseases and can arise in several ways (Gordon, 1977). When a trace element is 

deficient, a characteristic syndrome is produced which reflects the specific 

functions of the nutrient in the metabolism of the animal (Simsek and Aykut, 

2007).  
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The present studied algae appeared to be a potential source for mineral 

supplements, especially when compared to the recommend daily allowance 

established by the USA FDA (Food and Drug Administration) and introduced by 

Soetan et al. (2010). The recommend daily allowance is 1500 mg Na, 1000 Ca, 

2000-5000 K, 1.5-3 mg Cu but 10 mg may become toxic, 11-15 mg Zn, 18 mg Fe, 

and 2.5-5 mg Mn. The functions of minerals have been given for Ca, Na, K, Cu, 

Zn, Fe and Mn (Hays and Swenson, 1985; Chandra, 1990; Szabo et al., 1999; 

Beard, 2001; Tan et al., 2006). 

The Food and Drug Administration (FDA) declared that the long term 

exposure to Cd, Ni and Pb are toxic (Soetan et al., 2010). In the present study, Cd 

was measured as 0.69-1.99 mg kg
-1

 and Ni was 2.8-13 mg kg
-1

, meanwhile Pb was 

measured as 0.001 mg kg
-1

 in P. tetrastromatica and was absent in the other 

species. Although cadmium is known to be toxic element with no biological role, 

some investigations have shown cadmium as enzyme activator at low dosages 

(Lane and Morel, 2000). Lozano et al. (2003) studied the cadmium and lead in 

certified reference materials and found that the mean value was 5, 11.21 mg kg
-1

 

respectively and indicated that high calcium intake can partially protect against 

cadmium assimilation. Zinc, selenium, iron and vitamin C can also help to 

increase cadmium excretion. Pectin and other fibers can reduce cadmium 

absorption, and a high protein diet is useful in reducing cadmium retention (Zhao 

et al., 2005).  

Nickel may play a role in the maintenance of membrane structure, control 

of prolactin, nucleic acid metabolism or as a cofactor in enzymes. Cabrera-Vique 

et al. (2011) studied the nickel content of 170 food samples and detect nickel 

levels rang from 18.5 to 95 mg kg
-1 

and showed that the probability of exposure to 

health risks from these foods is overall small. Uthus and Poellot (1996) found 

that consuming of nickel up to 100mg per day is safe. Lead is considered as toxic 

metal and can cause a lot of health risks (Soetan et al., 2010). Many researches 

detect Pb in seaweeds in high values that may reach up to 55.9 ppm (Robledo and 

Pelegrin, 1997; Rizvi et al., 2001; Takeshi et al., 2005). 

Conclusion 

The five algal species are considered a potential source of nutrition and 

mineral supplements. However, the nutritional composition of the seaweeds 

obtained here was based on chemical analyses only. Biological evaluation using 

human and animal feeding studies would be required to establish the nutritional 

value of these seaweeds, particularly the in vivo protein digestibility and 

bioavailability of the essential amino acids. 

 



Nehal A. Osman et al. 

Egyptian J. of Phycol. Vol. 12, 2011                         - 97 - 

 

Reference  

Abbas, J. A.; Basson, P. W. and Gamal El-Din, A.Y. (1992). Protein content of 

benthic marine algae from Bahrain coastline. Ind. J. Mar. Sci., 21: 62-63. 

Aguilera-Moralesa, M.; Casas-Valdeza, M.; Carrillo-Domınguez, S.; 

Gonzalez-Acostaa, B. and Perez-Gilb, F. (2005). Chemical composition 

and microbiological assays of marine algae Enteromorpha spp. as a 

potential food source. Journal of Food Composition and Analysis, 18: 79-

88. 

AOAC (1990). Official Methods of Analysis. 15
th
 Ed. Association of Analytical 

Chemists. Washington DC, USA. 

AOAC (1995). Official Methods of Analysis. 16
th
 Ed. Association of analytical 

Chemists. Washington DC, USA. 

AOAC (2000). Official Methods of Analysis. 17
th
 Ed. Association of analytical 

Chemists. Washington DC, USA. 

Barber, T. R. and Chavez, P. F. (1983). Biological consequences of El Nino. 

Science, 222: 1203-1210.  

Basson, P. W. and Abbas, J. A. (1992). Elemental composition of some marine 

algae from the Bahrain Coastline (Arabian Gulf). Indian Journal Mar. 

Sci., 21: 59-61.     

Beard, J. L. (2001). Iron biology in immune function, muscle metabolism and 

neuronal functioning. J. Nutr., 131: 5685-5695. 

Cabrera-Vique, C.; Mesías, M. and Bouzas, P. R. (2011). Nickel levels in 

convenience and fast foods: In vitro study of the dialyzable fraction. 

Science of The Total Environment, 409: 1584-1588.  

Carrillo, D. S.; Castro, G. M.; Perez-Gil, R. F.; Rosales, E. and Manzano, R. 

E. (1992). The seaweed (Sargassum sinicola Setchel and Gardner) as an 

alternative for animal feeding. Cuban Journal of Agricultural Science, 26: 

177-184. 

Chandini, S.K.; Ganesan, P. and Bhaskar, N. (2008). In vitro antioxidant 

activities of three selected brown seaweeds of India. Food Chemistry, 

107: 707-713. 

Chandra, R. K. (1990). Micro-nutrients and immune functions: An overview. 

Annal New York Acad. Sci., 587: 9-16. 

Chapman, V.J. and Chapman, D.J. (1980). Seaweeds and Their Uses (3
rd

 Ed.) 

New York, Chapman and Hall, pp. 25-42. 



Nutritional Composition and Mineral Content of Five Macroalgae from Red Sea 

 

Egyptian J. of Phycol. Vol. 12, 2011                                   - 98 - 

 

Darby, W. J. (1976). Trace elements in human health and disease. Prasad AS. 

and Oberleas D. eds (Academic Press, New York, San Francisco, 

London), pp.1-17. 

Darcy-Vrillon, B. (1993). Nutritional aspects of the developing use of marine 

macroalgae for the human food industry. International Journal Food 

Science and Nutrition, 44: 23-35. 

Dawes, C. J. (1998). Marine Botany. John Wiley and Sons, Inc., New York,USA, 

pp. 480.  

El-Manawy, I. M. (2008). The spatial variability of macroalgal communities and 

their functional groupings on the fringing reefs of Ghardaqah, Egypt. 

Egyptian J. of Phycology, 9: 55-69.  

Fleurence, J. (1999). Seaweed proteins: biochemical, nutritional aspects and 

potential uses. Trends in Food Science and Technology, 10: 25-28. 

Gordon, R. F. (1977). Poultry Diseases. The English Language Book Society and 

Bailliere Tindall, London. 

Haroon, A. M.; Szaniawska, A.; Normant, M. and Janas, U. (2000). The 

biochemical composition of Enteromorpha spp. from the Gulf of Gdansk 

Coast on the Southern Baltic Sea. Oceanologia, 42: 19-28. 

Hays, V.W. and Swenson, M.J. (1985). Minerals and Bones, in: Dukes’ 

Physiology of Domestic Animals. 10
th
 Ed. pp. 449-466. 

Hedge, J. E. and Hofreiter, B. T. (1962). Carbohydrate Chemistry (Whistler R. 

L. and Be Miller J. N. eds.), Academic Press New York. In: Sadasivam S. 

and Manickam A. (1991): Biochemical Methods: for Agricultural 

Sciences, Wiley Eastern Limited. pp. 8-10.  

Heiba, H. I.; Durgham, M. M.; Al-Nagdy, S. A. and Rizk, A. M. (1990). 

Phytochemical studies on the marine algae of Qatar, Arabian Gulf, Qatar 

Univ. Sci. Bull., 10: 99-113. 

Jimenez-Escrig, A. and Goni-Cambrodon, I. (1999). Evaluacion nutricional y 

efectos fisiologicos demacroalgas marinas comestibles. Archivos 

Latinoamericanos De Nutricion, 49: 114-120. 

Jiménez-Escrig, A. and Sánchez-Muniz, F. J. (2000). Dietary fiber from edible 

seaweeds: chemical structure, physicochemical properties and effects on 

cholesterol metabolism. Nutrition Research, 20: 585-598. 

Jurkovic, N.; Kolb, N. and Colic, I. (1995). Nutritive value of marine algae 

Laminaria japonica and Undaria pinnatifida. Die Nahrung., 39: 63-66. 

Karthikai, D. G.; Thirumaran, G.; Manivannan, K. and Anantharaman, P. 
(2009). Element composition of certain seaweeds from Gulf of Mannar 



Nehal A. Osman et al. 

Egyptian J. of Phycol. Vol. 12, 2011                         - 99 - 

 

Marine Biosphere Reserve; Southeast Coast of India. World Journal of 

Dairy and Food Sciences, 4: 46-55. 

Kornprobst, J. M. (2005). Substances naturelles d’origine marine. Tome 1: 

Généralités, micro-organismes, algues. Editions Tec and Doc, Paris, pp. 

598. 

Kureishy, T.W. (1991). Heavy metals in algae around the coast of Qatar, Mar. 

Pollut. Bull., 22: 414-416. 

Lahaye, M. and Jegou, D. (1992). Chemical and physical-chemical 

characteristics of dietary fibers from Ulva lactuca and Enteromorpha 

compressa. Journal of Applied Phycology, 5: 195-200. 

Lahaye, M. (1991). Marine algae as a source of fibers: determination of soluble 

and insoluble dietary fiber contents in some sea vegetables. J. Sci. Food. 

Agric., 54: 587-594.  

Lane, T. W. and Morel, F.M. (2000): A biological function for cadmium in 

marine diatoms. Proc. Natl. Acad. Sci. USA, 97: 4627-4631. 

Larsen, B.; Salem, D. M. S. A.; Sallam, M. A.; Mishrikey, M. M. and Beltagy, 

A. I. (2003). Characterization of the alginates from algae harvested at the 

Egyptian Red Sea coast. Carbohydrate Research, 338: 2325-2336.   

Lowry, O. H.; Rosebrough, N.J., Farr, A. L. and Randall, R.L. (1951). Protein 

measurement with the Folin phenol reagent. J. Biol. Chem., 193: 265-275. 

Lozano, G.; Hardisson, A.; Gutiérrez, A. J. and Lafuente, M. A. (2003). Lead 

and cadmium levels in coastal benthic algae (seaweeds) of Tenerife, 

Canary Islands. Environment International, 28: 627-631.  

Mabeau, S. and Fleurence, J. (1993). Seaweed in food products: biochemical 

and nutritional aspects. Trends in Food Science and Technology, 4: 103-

107. 

Manivannan, K.; Karthikai Devi, G.; Thirumaran, G. and Anantharaman, P. 

(2008). Mineral composition of marine macroalgae from Mandapam 

Coastal Regions; Southeast Coast of India. American-Eurasian Journal of 

Botany, 1: 58-67. 

Manzano, M. R. and Rosales, G. E. (1989). Aprovechamiento de las algas 

marinas Macrocystis pyrifera y Sargassum sinicola en la alimentacion. 

Tesis Profesional. Escuela de Quımica Universidad La Salle, Mexico, 

D.F, pp. 109. 

Matanjun, P.; Mohamed, S.; Mustapha, N. M. and Muhammad, K. (2009). 

Nutrient content of tropical edible seaweeds, Eucheuma cottonii, 

Caulerpa lentillifera and Sargassum polycystum. Journal of Applied 

Phycology, 21: 75-80.  



Nutritional Composition and Mineral Content of Five Macroalgae from Red Sea 

 

Egyptian J. of Phycol. Vol. 12, 2011                                   - 100 - 

 

Meza, A. (1998). Impacto sobre la calidad del huevo al incluir algas marinas en 

raciones para gallinas ponedoras. Tesis deMae stria en Produccion 

Animal. Facultad de Medicina Veterinaria Zootecnia, UNAM. Mexico, 

D.F., pp. 115. 

Morales de Leon, J.; Babinsky, V.; Bourges, R. H. and Camacho, P. M. (2000). 

Tablas de composicion dealime ntos mexicanos. Instituto Nacional de 

Ciencias Medicas y Nutricion Salvador Zubairan. Mexico, D.F. 

Mossel, D. A. A.; Corry, J. E. L.; Struijk, C. B. and Baird, R.M. (1975). Essentials 

of the microbiology of foods: a textbook for advanced studies. Chichester 

(England): John Wiley and Sons, pp. 287. 

O’Kelley, J. C. (1974). Inorganic nutrients. In: Stewart, W.D.P. (ed.), Algal 

Physiology and Biochemistry. Blackwell Scientific Publications Ltd., 

Oxford.  

Ortega, C. J. J.; Mazuelos, C.; Hermosin, B. and Saiz-Jimenez, C. (1993). 

Chemical composition of Spirulina and eukaryotic algae food products 

marketed in Spain. J. Appl. Phycol., 5: 425-435. 

Portugal, T. R.; Ladines, E.O.; Ardena, S. S.; Resurreccion, L.; Medina, C. 

R. and Matibag, P. M. (1983). Nutritive value of some Philippine 

seaweeds part II: proximate, amino acids and vitamin composition. 

Philippine J. of Nutrition, 4: 166-172.  

Page, A. L.; Miller, R. H. and Keeney, D. R. (1982). Methods of soil analysis Part 

2. Chemical and microbiological properties. Amer. Soc. of Agron 

Madison, Wisconsn, U.S.A. 

Potty, V. H. (1996). Physico-chemical aspects, physiological functions, 

nutritional importance, technological significance of dietary fibers.  A 

critical appraisal.  J. Food Sci. Tech., 33: l-l8.  

Prasada Rao, N. V. S. A.V.; Sastry, K. V. and Venkata Rao, E. (1984). 

Carbohydrates of Padina tetrastromatica. Phytochemistry, 23: 2531-

2533.  

Rizvi, M. A.; Farooqui, S.; Khan, M. and Shameel, M. (2001). Elemental 

composition and bioactivity of Seaweeds from Coastal Areas of Karachi, 

Pakistan. J. KAU, 12: 209-215. 

Robledo, D. and Pelegrin, F. Y. (1997). Chemical and mineral composition of 

six potentially edible seaweeds species of Yucatan. Botanica Marina, 40: 

301-306. 

Rodriguez, B. M. (1995). Las algas marinas Sargassum sinicola y Ulva lactuca 

como fuentes alternas de minerales y pigmentos en gallinas de postura. 

Tesis de Maestrıa en Produccion Animal, UNAM, México, pp. 96. 



Nehal A. Osman et al. 

Egyptian J. of Phycol. Vol. 12, 2011                         - 101 - 

 

Simsek, A. and Aykut, O. (2007). Evaluation of the microelement profile of 

Turkish hazelnut (Corylus avellana L) varieties for human nutrition and 

health. International Journal of Food and Science Nutrition, 58: 677-688. 

Soetan, K. O.; Olaiya, C. O. and Oyewole, O. E. (2010). The importance of 

mineral elements for humans, domestic animals and plants. African 

Journal of Food Science, 4: 200-222. 

Southgate, D. A.T.; Waldron, K.; Johnson, I. T. and Fenwick, G. R. (1990). 

Dietary fiber and health, In: Dietary fiber: Chemical and biological 

aspects. Cambridge: The Royal Society of Chemistry, pp. 10-19. 

Stewart, E. A. (1974). Chemical analysis of ecological material. Black Scientific 

Publication, Oxford, London. 

Szabo, G.; Chavan, S.; Mandrekar, P. and Catalano, D. (1999). Acute 

alcoholic consumption attenuates IL-8 and MCP-1 induction in response 

to ex vivo stimulation. Journal of Clinical Immunology, 19: 67-76. 

Takeshi, S.; Yumiko, Y. and Joko, S. (2005). Mineral components and 

antioxidant activities of tropical seaweeds.  Journal of Ocean University 

of China, 4: 205-208.  

Tan, J. C.; Burns, D. L. and Jones, H. R. (2006). Severe ataxia, myelopathy and 

peripheral neuropathy due to acquired copper deficiency in a patient with 

history of gastrectomy. Journal of Paenteral Nutrition, 30: 446-450. 

Tewari, A. (1972). The effects of seaweed pollution on Enteromorpha prolifera 

var. tubulosa growing under natural habitat. Botanica Marina, 15: 167-

168.  

Underwood, E. J. (1971). Trace elements in human and animal nutrition, 3
rd

 Ed, 

Academic Press, New York, USA, pp. 116. 

USDA (2001). USDA Nutrient Database; Department of Agriculture, Agricultural 

Research Service, Home Page, http://www .nal.usda.gov/fnic/foodcomp. 

Uthus, E. O. and Poellot, R. A. (1996). Dietary foliate affects the response of 

rats to nickel deprivation. Biol. Trace Elem. Res., 52: 23-35.  

Veena, C. K.; Josephine, A.; Preetha, S. P. and Varalakshmi, P. (2007). 

Beneficial role of sulfated polysaccharides from edible seaweeds Fucus 

vesicuolosus in experimental hyperoxaluria. Food Chemistry, 100: 1552-

1559. 

Wahbeh, M. I. (1997). Amino acid macroalgae and fatty acid profiles of four 

species of from Aqaba and their suitability for use in fish diets. 

Aquaculture, 159: 101-109.  

Wong, K. H. and Cheung, P. C. K.  (2000). Nutritional evaluation of some 

subtropical red and green seaweeds. Part I: proximate composition, amino 



Nutritional Composition and Mineral Content of Five Macroalgae from Red Sea 

 

Egyptian J. of Phycol. Vol. 12, 2011                                   - 102 - 

 

acid profiles and some physico-chemical properties. Food Chemistry, 71: 

475-482.  

Zhao, M.; Wang, J.; Lu, B. and Lu, H. (2005). Certification of the cadmium 

content in certified reference materials for Cd rice flour. Rapid Commun. 

Mass Spectrom., 19: 910-914. 

Zubia,  M.;    Fabre,  M. S.;  Kerjean,  V.;  Le  Lann,  K.;  Stiger-Pouvreau,  

V.;  Fauchon, M. and Deslandes, E. (2009). Antioxidant and antitumor 

activities of some Phaeophyta from Brittany Coasts. Food Chem., 116: 

693-701. 

 

البحرية  عشابألاأنواع من  خمسفى مالح المعدنية ألواتقدير القيمة الغذائية 

 حمرألالموجودة في البحر ا
 عبير شاكر أمين –إسالم محمود المناوى  –نهال عبد الحميد عثمان 

 مصر -االسماعيلية   -جامعة قناة السويس –كلية العلوم  –قسم النبات 

الب ددر  مددطأنددوام مددط الب الددر الب ريددة جمعدد   لخمددسقددت ت الميمددة اليةافيددة ودد  المددوا  ال اوددة 

الخضراء وعل  أ بعدة مط الب الر  كوليربا سريوالتاط لر . واشتمل  عل  2008وذلك وي شتاء  األحمر

 كتيوتدا  ا  وريااتدا ب با ايندا تتراسدتروماتياا ب سرجاسديوم سدبريبانتوم ب تربينا يدا  مط الب الدر البنيدة  د 

 ٪ 18.6 . وقت كان م موم األلياف اليةافية  و األكثر ا تفاعا ود  تلدك الب الدر حيدا تدراو  بديطترياواترا

جدم  29.6الدي   17.1و  الرما  الممثل للمعدا ن اليةافيدة وبلد  مط الما ة ال اوة ب وتل  ذلك م ت ٪55.4 إل 

جدم  100جدم لادل  45.6 الي  14.6الة  تراو  مط الاربو يت اتم تو   و جم مط الما ة ال اوة 100لال 

تساو  م تو  البروتيط و  الب لر األخضر مد  ذلدك الموجدو  بدال بول كدالممذ والدة ة مط الما ة ال اوة. 

تدراو   .٪ ود  الثثةدة أندوام األخدر 4٪ و  التكتيوتا وقل إل  مايمرل مط 9نوام البنية وبل  بينما قل و  األ

بلي  م تويدات الرطوبدة ٪ و  التكتيوتا. 10.5٪ و  أ بعة أنوام بينما بل  4.2٪ إل  1.6مستو  الت ط مط 

اظهدرت . ٪23.6 ٪ ود  ا بعدة أندوام بينمدا تميدتت التربينا يدا برطوبدة مرتفعدة بليد 13.37إل   10.6مط 

النتافج احتواء الب الر علي كميات عاليد  مدط الصدو يوم والاالسديوم والبوتاسديوم وال تيدت ونسدبة متوسدبة 

بينمددا سدد ل  عنالددر الن ددام والاددا ميوم والمن نيددت والنياددل نسددر اقددل مما نتددا  ببدداقي  مددط عنصددر التنددك

جدتء ودي المليدونذ وذلدك ودي  0.001و وي الوق  نفس  س ل عنصر الرلاص نسر ضئيل  جتا  ) العنالر

وقدت اظهدرت النتدافج ان الب الدر الخمسدة تعدت مصدت   ط لر البا اينا ومط بينما كان غافبا وي باقي االندوام.

ميتة غةافية تتو  العامليط و  م ال التيةية عل  استختام  ةه الب الدر يعبي   لليةاء و االمث  المعتنية مما

 .و  غةاء اإلنسان وعلف لل يوان


