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Abstract: 

       Spatial and seasonal variations in the nutritional composition of the dominant 

seaweed species were assessed at three sites during 2017 from Hurghada and Safaga of the 

Red Sea coast. Results showed that six species were dominant and had the highest 

coverage during the study period.  The proximate composition of these seaweeds showed 

a significant difference among sites and seasons and the correlation with the 

environmental parameters were established. Fibers content of the tested seaweeds were 

higher and varied among the sites and seasons (26.5-53.5 % dry wt.). Available 

carbohydrates levels (8.4-25.3 % dry wt.) were positively correlated with seawater 

temperature, pH value and salinity. Total soluble protein of these seaweeds was varied 

significantly between seasons (3.2-8.3 % dry wt.) with the highest values in winter while 

there is no significant difference between the sites. The protein levels were positively 

correlated with dissolved nitrate and silicate but negatively correlated with water 

temperature. Total lipid content of the tested seaweeds was varied between 1.1 % dry wt. 

in winter and 0.6 % dry wt. in spring. It was significantly correlated with nitrite and pH 

value, while ash content was not varied among the sites and seasons. 

 

Keywords: Red Sea seaweeds, Spatial and seasonal variations, Nutritional 

composition, Environmental parameters. 

 

Introduction 

 

Seaweeds are considered as a highly nutritive food having proteins, fibers, 

vitamins, minerals and essential fatty acids (Ortiz et al., 2006). They have 

traditionally used in Chinese, Japanese, and Korean diet since ancient times 

(Dawczynski et al., 2007). Besides, they could be eaten in raw salads, soups, 

cookies, meals, and condiments (Aguilera-Morales et al., 2005). However, they 

contain 80–90% water and their dry weight basis contains 50% carbohydrates, 1–

3% lipids and 7–38% minerals. Their protein contents are highly variable (10–

47%) with high proportions of essential amino acids (García-Casal et al., 2007). 
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Macroalgae respond to various climatic and physicochemical factors. Their 

survival, growth, and reproduction are depend on and vary with numerous key 

environmental variables such as temperature, salinity, hydrodynamics, wave 

exposure, nutrients, carbon dioxide and pH (Harley et al., 2012).  

       The nutritive value of seaweeds may vary since there is a strong 

correlation between biogeographically conditions and composition of mainly fatty 

acids, amino acids and minerals (Goecke et al., 2010). The composition of the 

same seaweed may differ depending on the season of the year, growth stage, part 

of the seaweed harvested, geographic location, etc. Thus, to assure the nutritional 

value of seaweeds, they need to be evaluated before used them as supplements 

(Kim, 2012). 

        Although there have been many studies on the nutritional composition 

of the Red Sea macroalgae (El-Manawy, 2008; Osman et al., 2011 and 

Moubayed et al., 2017), studies which related to seasonal and spatial changes in 

the nutritional composition are still scarce. Studies involving seasonality are also 

important for applied researches because it is important to know the best period to 

harvest algae for the nutritional composition. Therefore, this study is carried out 

to: 

 Define the algae that could be used as a sustainable resource all the year 

round and determine their environmental regulating conditions. 

 Assessing the spatial and seasonal variations in nutritional composition of 

some common seaweed of the Red Sea coast. 

 
Materials and Methods 

 

1. Area of study and time of collection 

        

 A preliminary visual survey on the Egyptian Red Sea coast, using 

snorkeling led to selection of three sites which represent different hydrographic 

habitats along the north western coast of the Red sea (Figure 1). The selected 

sites are: site I is located in front of the National Institute of oceanography and 

Fisheries (NIOF) between latitudes 27 
o
 17

\
13

\\
 N and longitudes 33

o
 46

\
 21

\\
 E, 
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site II (Mangrove) is located about 17km south of Safaga in the mangrove forest. 

It lies between latitudes 26
o
 36

\
 59

\\
 N and longitudes 34

o
 00

\
 41

\\
 E and site III 

(Kalawy) which is located between latitudes 26
o
 06

\
 12

\\
 N and longitudes 34 

o
 17

\ 

08
\\
 E, close to Magic Life Kalawy Resort at about 50km south of Safaga City. 

Seasonally, the collection of samples was carried out to the different three sites 

during winter (February), spring (May), summer (August) and autumn 

(November) in 2017.  

 

 

Figure 1: Positions of the sampling sites 
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2. Analysis of physico-chemical parameters 

 

        Water temperature, pH value, salinity, total dissolved solids (TDS) 

and dissolved oxygen (DO) were determined from the average of three readings at 

each site by the multiparameter instrument (YSI ProODO Instrument). Turbidity 

was measured by turbidity-meter (LaMotte 2020e). The nutrient salts (dissolved 

inorganic nitrite (NO2), dissolved nitrate (NO3), dissolved ammonium (NH4), 

dissolved inorganic phosphate (PO4) and reactive silicate (SiO4)) were determined 

spectrophotometrically in µM according to the methods described by APHA 

(2005). 

 

3. Community composition and cover percent of seaweeds 

 

      To characterize the spatial changes in the algal composition, three 20m 

permanent line-transects were set in each site. At each transect, three 1-m
2 

quadrates were randomly laid, as a replica. Macroalgal vegetation was described 

quantitatively through measuring percentage cover of each species inside the 

quadrate (Russell and Fielding, 1981). Temporal changes in macroalgal cover 

were determined during calendar given above. All works were carried out by 

snorkeling. 

 

4. Macroalgal selection, collection and preparation. 

         

Macroalgae that represented the highest cover during the year of the study 

and found at the three chosen sites were selected to the nutritional composition. 

The algae were identified by morphological characters like the pigment, structure 

of the vegetative thallus long with reproductive and other characters using 

taxonomic references (Aleem, 1978; Coppejans and Beeckman, 1990 and 

Sahoo, 2001). Healthy algae were harvested manually and washed thoroughly in 

seawater to remove adhering detritus matters. Fresh materials were thoroughly 

washed again with freshwater to remove excess salt. Cleaned algae materials were 

shade dried under an air jet to prevent photolysis and thermal degradation. The 
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completely dried material was weighed and ground coarsely in a mechanical 

grinder and then stored in sealed plastic pages. 

 

5. Determination of nutritional composition of the selected algal samples 

         

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

by Lowry et al. (1951), total lipids by AOAC (2000), crude fibers by AOAC 

(1990)  and available carbohydrate was estimated by subtraction of the sum of 

ash, protein, lipid, moisture and crude fiber values from 100 (Márcia de Pádua et 

al., 2004). All measurements were recorded as the percentage dry weight. 

 

6. Statistical analysis 

        

 The spatial and temporal variability are illustrated by Boxplots graph. The 

statistical significance of these variations is illustrated by one-way ANOVA and 

Fisher’s grouping test. Pearson correlation coefficients were applied in the present 

data.  All statistical tests were performed using Minitab
®
 (Version 16) software. 

 

 

Results  

 

1. Community composition and cover percent of seaweeds 

        

Thirty-six species of macroalgae were collected and identified from the 

studied sites. About 36.1% of these algae (13 species) belong to phylum 

Chlorophyta, 36.1% (13 species) belongs to phylum Phaeophyta and 27.8 % (10 

species) belongs to phylum Rhodophyta. Cover percent of each species at the 

three sites was measured in four seasons as presented in Table 1. 
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Table 1: Average annual cover (%) of seaweeds at the different three sites. 

Species Site I Site II Site III 

Chlorophyta    

Boergesenia  forbesii (Harvey) Feldmann 2 0 0 

Caulerpa racemosa var. gracilis (Zanardini)Weber-van Bosse 8 0 11 

Caulerpa  serrulata (Forsskal) J. Agardh 2 4 0 

Codium arabicum Kützing 2 0 0 

Codium decorticatum (Woodward) Howe 1 0 0 

Codium tomentosum Stackhouse 1 0 0 

Codium dwarkense Børgesen 1 0 0 

Dictyosphaeria cavernosa (Forsskal) Børgesen 2 0 1 

Valonia aegagropila C.Agardh 6 0 1 

Halimeda discoidea Decaisne 0 0 3 

Halimeda macroloba Decaisne 1 0 2 

Halimeda opuntia (Linnaeus) Lamouroux 0 14 0 

Halimeda tuna (Ellis et Solander) 4 0 3 

Phaeophyta    

Colpomenia sinuosa Derbes et Solier 2 3 4 

Dictyota dichotoma (Hudson) Lamouroux 5 2 10 
Hydroclathrus clathratus (C. Agardh) Howe 2 1 6 

Padina boergesenii Alender& Kraft 13 15 8 

Polycladia myrica (Gmelin) C. Agardh 13 23 20 

Cystoseira trinodis (Forsskal)C. Agardh 2 10 6 
Hormophysa cuneiformis (Gmelin) Silva 11 21 17 

Sargassum acinacifolium Setechell& Gardner 0 5 0 

Sargassum aquifolium (Turner) C. Agardh 10 22 28 
Sargassum Latifolium (Turner) C. Agardh 3 5 0 

Sargassum polycystum C. Agardh 1 0 0 

Sargassum subrepandum (Forsskal) C. Agardh 1 0 0 
Turbinaria turbinate (Linnaeus) Kuntzing 3 0 0 

Rhodophyta    

Chondria seticulosa (Forskal) C. Agardh 0 0 5 

Chondria collinsiana Howe 1 0 0 
Digenea simplex (Wulfen) C. Agardh 15 12 0 

Amphiroaanceps(Lamarck) Decaisne 11 0 0 

Actinotrichia fragilis (Forsskal) Børgesen 2 0 0 
Galaxaura rugosa (Ellis &Solander) Lamouroux 1 0 0 

Laurencia papillosa (C. Agardh) Greville 1 0 3 

Laurencia obtuse (Forsskal) Greville 9 0 0 
Ganonema farinosum (Lamouroux) Fan&Yung Wang 3 1 4 

Gracilaria arcuata Zanardini 3 0 6 

Seaweeds that represent the highest cover during the year of study 
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2. Selection of seaweeds for biochemical studies. 

       

From the results in Table 1, the highest cover of seaweed species during 

the study period were Caulerpa racemosa var. gracilis from Chlorophyta, Padina 

boergesenii, Polycladia myrica, Hormophysa cuneiformis and Sargassum 

aquifolium from Phaeophyta and Digenea simplex from Rhodophyta. Thus, they 

were selected to study the spatial and temporal variations of their nutritional 

composition. 

 

3. Nutritional composition of the investigated seaweeds 

       

The nutritional contents of the six investigated seaweeds are shown in 

Table 2. The major constituents of these algae were ash (24.8–44.2 % dry wt.) 

and crude fibers (30.3-38.9 % dry wt.), medium values of available carbohydrates 

(8.4-25.3 % dry wt.), moisture (4.2-8.7 % dry wt.) and protein (4.6-6.5 % dry wt.), 

while showed low values of total lipids (0.7-4.2 % dry wt.). 

 

Table 2: Nutritional composition (% dry wt.) of the investigated seaweeds 

Species 
Available 

Carbohydrate 
Protein Lipid Moisture Ash Fiber 

C. racemosa 15.2±1 B 4.6±0.7 D 4.2±0.9 A 5.7±1.2 B 27.9±3.6 C 38.9±5.3 A 

D. simplex 25.3±1.5 A 5.1±0.7 CD 0.9±0.4 CD 4.2±1.7 C 24.8±3.9 D 30.3±5.4 C 

H. cuneiformis 16.7±1.4 B 6.2±1.5 AB 0.7±0.3 D 8.3±1.9 A 30.2±2.1 B 33.8±3.8 B 

P. boergesenii 8.4±4.9 C 4.7±0.8 D 1.3±0.1 BC 6.1±2.1 B 44.2±5.3 A 34.2±5.4 B 

P. myrica 14.4±0.6 B 6.5±1.9 A 1.0±0.4 CD 8.1±1.7 A 30.1±2.7 B 37.1±3.4 A 

S. aquifolium 13.1±0.4 B 5.8±1.4 BC 1.4±0.5 B 8.7±0.9 A 30.6±4.1 B 37.8±8.2 A 

Values are expressed as annual average ± standard deviation. Different letters indicate a significant 

difference at the level of p≤ 0.05 
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4. Spatial and temporal variations in nutritional composition of the 

selected seaweeds. 

a. Available carbohydrate 

      Spatial variation:  Selected seaweeds at site I and II had the highest 

available carbohydrate content ranged from 8 to 25.5 % dry wt., while seaweeds 

at site III was characterized by low content of carbohydrate than other sites with a 

range of 12.3 to 17.5% dry wt. as shown by box plots (Fig. 2a); the available 

carbohydrate of the studied seaweeds showed a significant differences among the 

sites. Grouping of sites based on total carbohydrate content of the selected 

seaweeds indicated a similarity between site I and II, while site III was differed 

significantly from these two sites. 

     Temporal variations: Box plots (Fig. 2b) indicate that summer had the 

highest median (15.2% dry wt.) followed by autumn (14.6% dry wt.) and the 

lowest in spring and winter (14% dry wt.). According to the length of box, 

summer and autumn had the highest variability while lowest variability in spring. 

In general, total carbohydrates of the tested seaweeds were varied among seasons 

and this is approved by ANOVA which showed highly significant differences 

between seasons. 

 
Fig. 2: Spatial and temporal variations in available carbohydrate (% dry wt.) of the 

tested seaweeds.  
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b. Total soluble protein 

      Spatial variation: Boxplots of spatial variation in the total soluble 

proteins of the investigated algae (Fig. 3a) showed that seaweeds at site II had the 

highest median (6.3%), while seaweeds at other two sites had the same median 

(5.3%).There are two outliers at site I, one of them was 10.3% for the brown 

seaweed P. myrica and the other was 9.8% for other brown seaweed H. 

cuneiformis. As shown by box plots, the ANOVA results and grouping test (Fig. 

3a) indicate no significant difference between sites. 

     Temporal variations: Box plots showed that winter had both the 

highest median of 6.7% and variability. At the same time, protein content of the 

tested seaweeds in winter ranged from 5.1% to 10.3% and a long whiskers at the 

top of box indicated that high content of protein were more fluctuated in winter. 

In contrast, spring had both the lowest median of 4.2% and variability. One outlier 

during spring, it was 6.5% for H. cuneiformis at site II; this value can
’
t be avoided 

from the sample (Fig. 3b).  In brief, the total soluble protein of the tested algae 

showed large variations between seasons and this is approved by one way 

ANOVA (Fig. 3b). 

 
Fig. 3: Spatial and temporal variations in total soluble proteins (% dry wt.) of the 

tested seaweeds. 



Islam M. El-Manawy et al. 

Egyptian J. of Phycol. Vol. 20, 2019  - 38 - 

 

 

 

 

 

 

 

 

c. Total lipids 

     Spatial variation: As shown in Fig. 4a, site I had both the highest 

median (1.3%) and variability, while site II had both the lowest median (0.74% 

dry wt.) and variability. At the same time the outliers of 4.5% dry wt. and 3.9% 

dry wt., for Caulerpa racemosa are distributed randomly at site III. Generally, the 

results of total lipids content of the selected seaweeds were fluctuated among sites 

and this is approved by the statistical analysis ANOVA which showed high 

significant variations between sites. 

    Temporal variations:  Total lipid content of the tested seaweeds was 

varied between 1.1 % dry wt. during winter and 0.6 % dry wt. during spring. 

While in summer and autumn, seaweeds had the same median (0.89 % dry wt.) 

and highest variability. Boxplots showed slightly fluctuation among seasons. 

However, ANOVA results showed no significant difference among seasons (Fig. 

4b). 

              

 
Fig. 4: Spatial and temporal variations in total lipids (% dry wt.) of the tested 

seaweeds. 
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d. Moisture content 

      

Spatial variation:   Moisture content of the investigated algae was 

measured from 2.5 to 11% dry wt. at site I, 3.6-9.3% dry wt. at site II and 3.2-

9.4% dry wt. at site III (Fig. 5a). ANOVA results and grouping test (Fig. 5a) 

indicated no significant difference between sites. 

     Temporal variations: The highest median was 8.6% dry wt. during 

summer followed by autumn 8.5% dry wt., while the lowest median was 4.6% dry 

wt. during spring. Generally, ANOVA results showed that there are significant 

differences between seasons (Fig. 5b). 

 

 

Fig. 5: Spatial and temporal variations in moisture content (% dry wt.) of the tested 

seaweeds. 
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e. Ash content 

      Spatial variation: Ash content of the tested algae ranged from 21.6 to 

36.4% dry wt., at site I; 22.4-41.1% dry wt., at site II and 20.8-46.6% dry wt., at 

site III. It is worth to note that the medians in all sites were 30.9, 30.5 and 29 % 

dry wt. respectively and the difference was less than 1.9 %. The fluctuation at site 

III was greater than the other sites (Fig. 6a). ANOVA and Fisher’s grouping test 

showed no significant difference between sites. The letters associated with the 

values of grouping test were the same (A) and this proved that no significant 

difference between sites. 

      Temporal variations: The ash content of the selected seaweeds was 

closest of seasons where the highest median 31.2% dry wt. was recorded during 

summer followed by autumn (31 % dry wt.).  In winter and spring, the ash content 

was 29.9 and 29.3 % dry wt. (Fig. 6b). Generally, ANOVA and Fisher’s grouping 

test results showed no significant difference between seasons (Fig.6b). 

 

 

Fig. 6: Spatial and temporal variations in ash content (% dry wt.) of the tested 

seaweeds. 
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f. Total fibers 

       Spatial variation: Fibers of the selected seaweeds ranged from 27.1 to 

43.6% dry wt. at site I; 27.7-51.1% dry wt. at site II and 26.5-53.5% dry wt. at site 

III. In general, site II had the highest variability followed by site III (Fig. 7a). As 

shown by boxplots, the results of the total fibers of the studied seaweeds showed 

significant differences among sites. 

      Temporal variations:  Boxplots (Fig. 7b) showed that, the highest 

median was 42.5% dry wt. during winter, while the lowest was 33.1% dry wt. 

during summer and autumn. Spring had the highest variability followed by 

summer; in contrast, winter had the lowest variability. There were two outliers 

during winter; one of them was small (29.4%) belonging to the red seaweed D. 

simplex at site I and the other was large (53.5%) for the brown seaweed S. 

aquifolium at site III. In general, fibers content of the tested seaweeds were varied 

highly among seasons.  Grouping of seasons indicated a similarity between 

summer and autumn with a significant difference of winter and spring. 

 

Fig. 7: Spatial and temporal variations in total fibers (% dry wt.) of the tested 

seaweeds. 
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5. Correlations between nutritional compositions (% dry wt.) of the 

investigated algae and environmental parameters 

       Pearson correlations between nutritional compositions of seaweeds and 

the measured environmental parameters are presented in Table 3. Total 

carbohydrate (% dry wt.) of the selected seaweeds showed a significant positive 

correlation with seawater temperature, pH value, salinity, nitrate, nitrite and 

reactive silicate (r= 0.32, 0.145, 0.373, 0.273, 0.321 and 0.204 respectively at p 

<0.05).Total soluble proteins (% dry wt.) were moderately correlated with water 

temperature, nitrate and silicate (r=-0.43, 0.432 and 0.403, respectively, p < 0.05).   

Total lipids of the chosen seaweeds were significantly correlated with nitrite and 

pH value (r= 0.342 and -0.24, p<0.05). Ash content was positively correlated with 

water temperature and pH value (r= 0.159 and 167, p<0.05), but it negatively 

correlated with nitrate and nitrite (r= -0.175 and -0.177, P<0.05). Crude fibers (% 

dry wt.) of the tested seaweeds were strongly correlated with dissolved oxygen, 

nitrate and nitrite (r=0.396, 0.201 and 0.208, respectively, p < 0.05) but, they were 

negatively correlated with water temperature, pH value and reactive silicate (r= - 

0.306, -0.35, -0.315 and -0.254, respectively at p <0.05).  
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Table 3: The correlations between nutritional composition of the investigated algae 

and environmental parameters; 

Bolded correlation coefficients are significant at a p-level ≤ 0.05. 

 

 

Discussion                        

From the recorded 36 species in this study; six species were dominant and 

had the highest coverage during the study period. Also, they were found at the 

investigated three sites. Thus, they were selected to study the spatial and temporal 

variations of their nutritional composition. These species were Caulerpa 

racemosa var. gracilis (Chlorophyta), Padina boergesenii, Polycladia myrica, 

Hormophysa cuneiformis and Sargassum aquifolium (Phaeophyta) and Digenea 

simplex (Rhodophyta). Furthermore, previous studies confirmed that, these 

species were dominant at the different sites along the Red sea cost (El-Manawy, 

2000 and 2001; El-Shoubaky and Kaiser, 2014; Kamal, 2014 and Ibraheem et 

al., 2014). 

Environmental 

parameters carbohydrate Protein lipid Moisture Ash Fibers 

Temp. 0.32 -0.43 -0.05 -0.09 0.159 -0.306 

pH 0.145 0.128 -0.24 0.111 0.167 -0.35 

Salinity 0.373 -0.21 0.096 0.105 -0.003 -0.02 

Turbidity 0.101 0.104 -0.142 -0.021 0.05 -0.068 

DO -0.154 0.156 0.011 -0.124 -0.108 0.396 

Nitrate 0.273 0.432 0.239 0.089 -0.175 0.20 

Nitrite 0.321 0.311 0.342 0.102 -0.177 0.208 

Ammonium 0.128 0.312 -0.070 0.106 0.035 0.088 

Phosphate 0.094 0.264 0.073 0.035 -0.08 0.129 

Silicate 0.204 -0.403 0.027 -0.034 0.089 -0.315 
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       In the present study, available carbohydrates of the six selected 

seaweeds showed significant differences among sites. Seaweeds at site I and II 

had the highest carbohydrate content ranged from 8 to 25.5 % dry wt. which may 

be  due to the presence of the red seaweed D. simplex which contains the highest 

content of carbohydrates (25.3±1.5 % dry wt.). While, seaweeds at site III were 

characterized by the low content than other sites. This may attributed to the 

absence of the red seaweed D. simplex at this site. On the other hand, total 

carbohydrates of the tested seaweeds were varied among seasons. Summer had the 

highest median (15.2 % dry wt.), this season was marked by increased values of 

temperature, salinity and TDS, which has confirmed influence on carbohydrate 

synthesis (Marinho-Soriano et al., 2006). Also, the significant positive 

correlation found in this study between carbohydrate and temperature (r= 0.32) 

and the correlations with salinity were significant positive (r = 0.373). Marinho-

Soriano et al., 2006 linked the carbohydrate synthesis to the periods of maximum 

growth, increased photosynthetic activity and a reduction in protein contents. In 

this study, the maximum available carbohydrate of the selected algae coincided 

with the cover maximum, suggesting a link between seaweeds growth and 

carbohydrate content.  

      The total soluble protein of the six studied seaweeds showed a small 

difference among sites. Seaweeds at Mangrove (site II) had the highest median 

(6.3% dry wt.), while they recorded the same median at the other two sites (5.3% 

dry wt.). Variation in the environmental conditions could explain the variation in 

the protein content at all sites such as temperature, salinity and nutrients 

(Banerjee et al., 2009). However, there were two outliers at site I; one of them 

was 10.3% dry wt. for the brown seaweed P. myrica and the other was 9.8% dry 

wt. for the other brown seaweed H. cuneiformis. Total soluble protein of the 

tested algae showed large variations between seasons. Winter had both the highest 

median of 6.7% dry wt. and variability. This could be due to the higher 

concentrations of nitrate, nitrite and phosphate during this season which leads to 

increase in protein content. This observation is confirmed by the positive 

correlation of protein content with dissolved nitrate, nitrate and phosphate and 

negative correlation with temperature and salinity. Banerjee et al., 2009 found the 

same trend of protein among seasons and the active period of carbohydrate 
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production matches with the decrease in protein content in seaweeds and vice 

versa. 

      The total lipids content of the selected seaweeds was fluctuated among 

sites. Site I had both the highest median (1.3%) and variability. This associated 

with the presence of the green seaweed Caulerpa racemosa which had the highest 

content of lipids at this site. While, site II had both the lowest median (0.74% dry 

wt.) and variability as a result of absence of the green seaweed C. racemosa at this 

site. This green seaweed was also present at site III and it responsible for outliers 

of 4.5% dry wt. and 3.9% dry wt. On the other hand, there were slight fluctuations 

in the total lipid content throughout the year. Summer and autumn had the same 

median (0.89% dry wt.) and highest variability. Mwalugha et al., 2015 suggested 

the environmental conditions that favor photosynthesis (during summer and 

autumn) favored crude fat synthesis. 

  Moisture content of the investigated algae was not varied among sites 

While, it was fluctuated between seasons. The highest median was 8.6% dry wt. 

during summer followed by autumn 8.5% dry wt., while the lowest median was 

4.6% dry wt. during spring. Variations in moisture among seasons may be due to 

changing in environmental parameters (Carrillo-Domínguez et al., 2012). 

      Ash content of the investigated seaweeds was not varied among sites 

and seasons. Nisizawa, 2006 reported that, marine seaweeds absorb minerals in 

their ionic form from seawater, but they shall depend upon several factors 

including concentration in the waters, growth stage of the algae and competition 

among the ions for uptake by the seaweeds. In the studied seaweeds, a negative 

correlation was found between ash content and carbohydrate (r= -0.39, p< 0.05). 

This result is in accordance with Marinho-Soriano et al. (2006). 

             The total fibers of the studied seaweeds showed significant 

differences among sites and seasons. Site II had the highest variability followed 

by site III. This could be because of the highest cover of brown seaweeds; S. 

aquifolium and P. myrica which had the highest average of fiber at site II. On the 

other hand, the highest median was 42.5% dry wt. during winter, while the lowest 

was 33.1% dry wt. during summer and autumn. Siddique et al., 2013 reported 

that, the differences in a crude fiber of seaweeds can take place due to the 

differences in growth stages and photosynthetic activity among seaweed species 
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and the seasonal variations occur due to changing in the environmental parameters 

that influence photosynthesis and uptake of nutrients. 

 

Conclusion 

  

In the light of previous findings, this study showed that seasonal 

changes in the environmental conditions drove changes in nutritional 

composition of intended algae. The six studied seaweeds along the 

Egyptian Red Sea coast are considered as a good source of fiber, mineral, 

carbohydrates and protein. The nutritional values of these seaweeds were 

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 carbohydrates and fibers 

digestibility. 
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التغيرات المكانية والزمانية في التركيب الغذائي لبعض األعشاب البحرية من البحر 

 األحمر ، مصر
 

 ٢و سارة حمدى رشيدى ٢محمد زين العابدين نصار ,۱إسالم محمود المناوى

 

 جامعة قناة السويس –كلية العلوم  –قسم النبات   ۱
 المعهد القومى لعلوم البحار والمصايد  ٢

 
 

األعشاب البحرية السائدة في  لبعضالختالفات المكانية والموسمية في التركيبة الغذائية تم تقييم ا

. أظهرت النتائج أن ستة أنواع ٢٠١٧خالل عام  ثالثة مواقع من الغردقة وسفاجا على ساحل البحر األحمر

هذه األعشاب البحرية الغذائية لكانت هي المهيمنة و أعلى نسبة تغطية خالل سنة الدراسة. أظهرت التركيبة 

وقد كان مجموع األلياف الغذائية . االرتباط مع المعايير البيئية عملوتم  المواسمكبيًرا بين المواقع و اختالفا

اختلف بين و الوزن الجافمن ٪ ٥٣٫٥الى  ٢٦٫٥هو األكثر ارتفاعا فى تلك الطحالب حيث تراوح بين

الوزن الجاف( بشكل إيجابي من ٪٢٥٫٣-۸٫٤) المذابةت ارتبطت مستويات الكربوهيدرا المواقع والمواسم.

مع درجة حرارة ماء البحر ، وقيمة الرقم الهيدروجيني والملوحة. تباين البروتين الكلي الذائب في هذه 

الوزن الجاف( مع أعلى القيم في فصل الشتاء من ٪ ۸٫٣-٣٫٢األعشاب البحرية بشكل كبير بين الفصول )

مذابة النترات البين المواقع. كانت مستويات البروتين مرتبطة إيجابيا مع  بينما ال يوجد فرق كبير

مع درجة حرارة الماء. تراوح المحتوى الدهني الكلي لألعشاب البحرية  ترتبطاسيليكات ولكن سلبا الو

و الذى الربيع موسم الوزن الجاف في من ٪  ٠٫٦الشتاء و موسم الوزن الجاف في من ٪ ١٫١المختبرة بين 

ان مرتبطا بشكل كبير مع قيمة النتريت ودرجة الحموضة. بينما لم يتنوع محتوى الرماد بين المواقع ك

 .والفصول

 
 


