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Biochemical composition of seaweeds is known to vary with species and environment. Kappaphycus alvarezii is an 
important commercial source of carrageenans (gel-forming and viscosifying polysaccharides). The nutritional and mineral 
composition of three (brown, green and pale yellow) colour forms of edible seaweed K. alvarezii is investigated in the 
current study. The brown colour form of this seaweed contained highest ash content of (25.99±0.22 %), crude fibre (21.0±0.68 
%), and protein (8.92±0.41 %), while, the green form had highest carbohydrate (22.0±0.00 %) and sulphate (5.89±0.00 %) 
content. On the other hand, the pale yellow colour form had highest lipid content (0.72±0.00 %). Amongst the  
17 minerals analyzed, highest total mineral macro-elements (viz. Na, K, Ca and Mg) were recorded in the brown form 
(18.8±0.71 g/100 g d wt) followed by the pale yellow (17.3±1.07 g/100 g d wt) and green colour form (11.9±1.22 g/100 g d wt). 
The micro-elements varied within the three colour forms; however, the brown colour form had maximum micro-element 
content (P, Cd, Pb, As, Hg, Cr, Zn, Cu, Fe, Mn, Co, Mo and Ni; 19.96±0.24mg/100 g d wt), followed by green (8.6±0.64 mg 
/100 g d wt) and pale yellow form (7.15±0.58mg /100 g d wt). On the basis of this study, it could be said that these three colour 
forms (i.e. brown, green and pale yellow) of Kappaphycus alvarezii could be utilized as a condiment in the omnivorous diet; 
however, a daily intake of 5.68 g d wt is recommended in case of the brown form, while in case of the green and pale yellow 
form a maximum daily intake of 9.55 and 10.5 g d wt, respectively is recommended. The study also reveals that the three 
colour-forms differed in their nutritional and mineral composition. 
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Introduction 
Seaweeds owing to their low caloric index and high 

protein, carbohydrate, lipid, vitamin, and mineral 
(macro and micro elements) content, are considered as 
healthy food. They are rich in antioxidant molecules, 
polyphenols and other bioactive compounds1-3. Apart 
from being used as food or fodder traditionally, they 
have been used for versatile applications (e.g. fertilizer 
and medicinal uses). Buschmann et al.4 stated the 
resourceful utilization of seaweeds in various forms viz. 
fresh, dried, powder or flakes, salted, canned, liquid 
extracts or as prepared foods; in addition to direct 
human consumption, processed seaweeds could be 
used as food additives and in nutraceuticals, biofuels, 
cosmetics and medicines. 

Out of the 250 commercially utilized seaweed 
species, approximately 150 are consumed as food by 
humans5. People in Japan, China and Korea, chiefly 
consume seaweed in their diet. On the other hand, in 
Western and European countries, seaweeds are 
considered as a source of polysaccharides (agar, 
alginates and carrageenans) for food and 

pharmaceutical industry. An intense upsurge in the 
world’s population necessitates growth in food and 
feed production worldwide. The increasing demand of 
seaweeds in the market worldwide has compelled 
commercial cultivation of several seaweeds. Seaweed 
cultivation and collection of naturally occurring 
seaweed has turned out to be a remarkable source of 
livelihood6,7 especially for the coastal dwellers. 

Often, stable colour mutants are considered genetic 
markers to investigate algal life histories, particularly 
mating systems8. The occurrence of various colour 
forms (among a natural population) generally depends 
on mutation rate, however, the maintenance of 
polymorphism depends on their relative fitness. 
According to Guimaraes et al.8, colour mutants (green, 
brown, purple, yellow, orange, and pink) are relatively 
wide spread in Rhodophyta; they have been observed 
in > 11 species. Nevertheless, reports suggest that 
green is the most frequently observed colour form9.  

There are very few reports comparing the 
composition of various forms of the same seaweed. 
For example, Pereira et al.10 evaluated seasonal 
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variation in the pigment composition of three  
colour forms (red, green and brown variants) of 
Gracilaria domingensis (Gracilariales, Rhodophyta). 
Nonetheless, comparison of their nutritional and 
mineral content has been less thought about. The red 
edible seaweed, K. alvarezii, exhibits brown, green 
and red/ pale yellow colour forms11. The feasibility of 
commercial cultivation of this exotic species, 
particularly of its colour forms, with socio-economic 
and environmental perspective has been evaluated by 
Hayashi et al.12. The aim of this study is to evaluate 
and compare the nutritional profiles of three colour 
forms of K. alvarezii i.e. the conventional brown 
colour form, as well as, the green and the pale yellow 
forms cultivated on Northwest coast of India. 
 

Materials and Methods 
 

Collection of samples 
Three colour forms of K. alvarezii viz. brown, 

green and pale yellow (Fig. 1) were collected from a 
cultivation site at Port Okha (22o28.528’ N; 069o 
04.322’ E), Northwest coast of India. The samples 
were thoroughly washed first with seawater and then 
with fresh water, followed by oven drying at 60 °C. 
The dried samples were ground (< 1 mm) and stored 
at room temperature in airtight plastic containers for 
further use. 
 

Biochemical analysis  
In this study, the nitrogen content of the dried 

seaweed samples was quantified by the Kjeldahl 
method13. This method quantitatively determines the 
nitrogen contained in organic substances as well as 
the nitrogen contained in the inorganic compounds 
ammonia and ammonium (NH3/NH4

+). For this, dried 
seaweed samples were digested with sulfuric acid 
(with 96 % H2SO4; initially for 75 min at 420 °C, and 
thereafter again for 75 min at 370 °C). Subsequently, 
the mixture was distilled with boric acid solution  

(2 %) and titrated with 0.1 M HCl. This liquid was fed 
into Kjeldahl instrument KEL PLUS-KES 20L 
wherein, the digestion unit was attached to a KEL 
PLUS-CLASSIC DX Distillation unit (M/s PELICAN 
Equipments, Chennai, India). The instrument 
estimated the nitrogen content of each of the samples, 
which were later multiplied by a factor of 6.25 to 
obtain the value of crude protein content.  

The total carbohydrate content was estimated using 
the phenol–sulphuric acid method14 (glucose was used 
as a standard). On the other hand, the crude lipids 
were extracted in asoxhlet extractor using 2:1 ratio of 
chloroform-methanol15.  

The fibre content of the dried seaweed was 
determined using the standard method outlined by 
AOCC16; here, acid hydrolysis was carried out with 
sulphuric acid (0.3 N H2SO4), while base hydrolysis 
was undertaken using sodium hydroxide (0.5 N 
NaOH). Cold extraction was carried out with acetone; 
thereafter, the sample was dried for 1 h (at 110 °C) or 
until it reached a constant weight in an oven. It was 
cooled in a desiccator, and weighed (W1). This 
sample was then placed in a muffle furnace (550 °C 
for 3 h), followed by which it was again cooled (in a 
desiccator) and reweighed (W2). The crude fibre 
percentage was calculated following formula:  
 

% Crude fibre = (W1 - W2 /W0) × 100  
 

Where, W0 was the initial weight of the dried 
seaweed which was 2 g.  

In order to estimate the ash content, the seaweed 
samples were shade dried (at ambient room 
temperature) followed by oven drying (80 °C for 1 h); 
thereafter, they were ground to fine powder. One 
gram of powdered sample was accurately taken in a 
crucible and ashed in muffle furnace (550 °C for 6 h) 
to a constant weight. The ash obtained was quantified 
gravimetrically17. Further, the sulphate content was 
analyzed gravimetrically18. 
 
Analysis of minerals by ICP-OES 

One gram seaweed was ashed and cooled similar to 
the procedure mentioned above; the ash was then 
moistened by adding 10 drops of distilled water 
(Milli-Q) followed by careful dissolution in 3 ml 
HNO3 (1:1 v/v). Thereafter the mixture was slowly 
heated on a water bath at 100 – 120 °C until the 
solution totally evaporated. The crucible was then 
returned to a muffle furnace, ashed for 1 h at 550 °C, 
and then cooled down to room temperature. 
Subsequently the ash was dissolved in 3 ml of 10 M 

 

Fig. 1 — Three colour forms of K. alvarezii: (a) Brown, (b) Green,
and (c) Pale Yellow 
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HCl (1:1 v/v), and the solution was filtered through 
Millipore syringe filter (0.25 µm) into 50 ml 
volumetric flask and 2 ml 0.1 N HCl was added to the 
filtrate and the final volume was made up to 50 ml 
using distilled water (Milli-Q)19. These samples were 
used for determination of mineral content (Na, K, Ca, 
Mg, P, Cd, Pb, As, Hg, Cr, Zn, Cu, Fe, Mn, Co, Mo 
and Ni) using Inductively Coupled Plasma Optical 
Emission Spectroscopy (ICP-OES Perkin-Elmer, 
Optima 2000). The analysis of each mineral was 
carried out in triplicate; thereafter, the mean and 
standard deviation were calculated. All the chemicals 
and solvents used for the experiments were of 
analytical grade. 
 
Statistical analysis 

A comparative study of the biochemical composition 
of the three colour forms (i.e. the brown, green and 
yellow) of K. alvarezii was undertaken in this study. 
Naturally occurring samples of the three colour forms 
were procured in three replicates (of each particular 
colour form) and analysed for their nutritional profile. 

The mean and standard deviation and one–way 
analysis of variance (one–way ANOVA) was performed 
to confirm significant differences in response at  
p < 0.05. 
 

Results and Discussion 
The chemical composition of the three colour 

forms of K. alvarezii collected from Okha varied from 
each other (Table 1). Their protein content ranged 
from 8.13±0.17 to 8.92±0.41 %; this was notably 
higher than the report of Hurtado-Ponce11, who grew 
three colour forms (brown, green and red) of the same 
species at different water depths in the Philippines. 
The protein content obtained herein was also higher 
than Codium reediae, Enteromorpha flexuosa, Dictyota 
sandvicensis, Ahnfeltiopsis concinna, Asparagopsis 
taxiformis, Eucheuma denticulatum, Gracilaria 
salicornia, Laurencia dotyi and Laurencia nidifica20 
which were 7, 7.9, 6.4, 5.7, 6.1, 4.9, 5.6, 2.7 and 3.2 

g/100 g DW20, respectively. The values obtained in 
this study are also higher than the protein content of 
Sargassum vulgare (4.59 – 9.97 g/100 g DW21; Ulva 
lactuca (7.06±0.06 g/100 g DW22; Undaria pinnatifida 
(7.5±1.9 g/100 g DW23; and Caulerpa veravelensis 
(7.77±0.59 g/100 g DW)24. El Din & El-Sherif25 
reported the protein content of Caulerpa prolifera, 
Caulerpa racemosa, Codium bursa, Gracilaria 
verrucosa, Rhodymenia ardissonei, C. spinosa, Dictyota 
dichotoma, Sargassum acinarium, Sargassum 
hornschuchii and Sargassum vulgare to be 3.86, 8.23, 
5.35, 7.08, 4.5, 7.01, 8.15, 3.9, 6.05 and 6.15 g/100 g 
DW, respectively. These values are also lower than that 
obtained for the three colour forms of K. alvarezii in the 
present study and lesser than that reported by 
Mohammed et al.26 for Wakame (10.2 g/100 g DW). 
 

Seaweed polysaccharides prevent degenerative 
diseases including cardiovascular and type 2 diabetes. 
They increase the amount of feel-good chemicals in 
the brain, improve liver function, and stabilize blood 
sugar. In this study, the carbohydrate content of the 
green and yellow forms was at parity, while the 
brown recorded comparatively lower carbohydrate 
content (14.9±0.07 g/100 g DW). The amount of 
carbohydrate obtained in green and pale yellow forms 
was considerably higher than that reported for the 
Hawaiian edible red seaweeds Asparagopsis taxiformis 
(9.2 g/100 g DW), Gracilaria coronopifolia, Laurencia 
species20. Ulva rigida, Ulva lactuca, Caulerpa 
racemosa, Sargassum filipendula, Hypnea japonica, C. 
prolifera, C. racemosa, C. bursa, H. tuna,  
U. petiolata, Udotea sp., G. corneum, R. ardissonei, 
D. dichotoma, S. Acinarium and S. vulgare; these are 
reported to contain 9.2, 6.40, 7.06, 3.98, 3.73, 4.28, 
9.00, 6.93, 7.43, 7.40, 8.60, 8.00, 12.03, 5.00, 8.60, 
13.67 and 14.30 g/100 g DW of carbohydrates, 
respectively25,27. 
 

The lipid content of seaweed (or marine 
macroalgae) generally range between 1 and 6 g/100 g 
DW23. In the present investigation, the lipid content of 
the three colour forms ranged between 0.66±0.01 to 
0.72±0.00 % (Table 1), which was comparable with 
Corallina officinalis (0.3±0.2 g/100 g DW)28, 
Sargassum polyschides (0.7±0.09 g/100 g DW), as 
well as Hizikia sp. (0.7 g/100 g DW)29. The lipid 
content recorded in this study was higher than several 
vegetables like carrot, broccoli, red spinach, lettuce, 
tomato, red pumpkin, cabbage and red chilli30. 
 

Seaweeds are rich in dietary fibre as compared to 
most fruits, vegetables and terrestrial food stuff. Thus 

Table 1 — Composition of the three colour forms of K. alvarezii.
Values are expressed as mean ± standard deviation. The different
superscript letters are significantly different at P < 0.05 (ANOVA
with least significant difference (LSD)) 

 Brown Green Pale Yellow 

Ash 25.99 ± 0.22a 18.89 ± 0.17b 20.70 ± 0.14c 
Crude fibre 20.95 ± 0.68a 20.49 ± 0.87a 16.77 ± 0.68b 
Total soluble sugar 14.88 ± 0.07a 21.95 ± 0b 21.80 ± 0c 
Protein  8.92 ± 0.41a 8.31 ± 1.09a 8.13 ± 0.17a 
Lipid 0.66 ± 0.01a 0.69 ± 0b 0.72 ± 0c 
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consumption of seaweeds helps increase the intake of 
dietary fibre; this lowers the occurrence of some 
chronic diseases (diabetes, obesity, heart diseases and 
cancers). Intake of seaweed is known to protect and 
promote the growth of beneficial intestinal flora; it 
reduces the overall glycemic response, increases the 
stool volume and reduces the risk of colon cancer30-32. 
The present study revealed that K. alvarezii was 
particularly rich in fibre. Its fibre content ranged from 
16.8±0.68 to 21.0±0.68 % g/100 g DW (Table1); this 
was higher than that reported by Robledo & Freile-
Pelegrin33 who reported Sargassum vulgare  
(mean 7.40±1.61 g/100 g DW) and Gracilaria 
cervicornis (mean 5.65±0.74 g/100 g DW). On the 
other hand, Syad34 reported the fibre content of 
Gelidiella acerosa and Sargassum wightii to be 
13.45±1.07 and 17±1.19 g/100 g DW, respectively. 
The average fibre content of all three forms of K. 
alvarezii obtained in the present study, was higher 
than Ascophyllum nodosum, Laminaria digitata, 
Himanthalia elongate, Undaria pinnatifida, Porphyra 
umbilicalis, Palmaria palmate, Ulva sp., and 
Enteromorpha sp., which are reported to contain 8.8, 
6.2, 9.8, 3.4, 3.8, 5.4, 3.8 and 4.9 % fibre, respectively31. 
However, whole food such as brown rice, prunes, 
porridge, lentils green/brown, cabbage, carrots, apples 
and bananas, are reported to contain 3.8, 2.4, 0.8, 8.9, 
2.9, 2.6, 2.0 and 3.1 %, respectively31; these values are 
also much lower than the fibre content of K. alvarezii. 

The ash content of a sample is generally known to 
reflect its mineral content. Mushollaeni35 stated that 
the presence of ash content in seaweed indicated the 
presence of mineral salt in the sample. The current 
study on K. alvarezii, revealed highest amount of ash 
content in the brown form (26.0±0.22 %) followed by 
the pale yellow (20.7±0.14 %) and green (18.9±0.17 %) 
colour forms. The ash content of the three colour 
forms studied herein lie within the range reported for 
seaweeds, i.e. 8 to 40 % of algal dry weight36-38. The 
ash content of the pale yellow and green forms was 
similar to the red seaweeds Chondrus and Nori. 
Although the ash content of the brown colour form 
was similar to the other reports projecting the ash 
content of the similar form39,40, it was less than other 
brown seaweeds viz. Fucus, Laminaria and 
Wakame41. Nevertheless, the ash content of brown 
form recorded in this study was considerably higher 
than Hypnea japonica (22.1±0.72 g/100 g DW), 
Hypnea charoides (22.8±2.23 g/100 g DW), Ulva 
lactuca (21.3±2.78 g/100 g DW), Hypnea pannosa 

(15.3 g/100 g DW), Ulva lactuca (24.6 g/100 g DW), 
Ulva pertusa (24.7 g/ 100 g DW), Ulva lactuca 
(11.0±0.1 g/100 g DW), Durvillaea antarctica 
(17.9±1.2 g/100 g DW), Caulerpa lentillifera 
(22.20±0.27 g/100 g DW), Gelidiella acerosa 
(10.3±4.9 g/100 g DW) and Sargassum wightii (25±2 
g/ 100 g DW)23,34,35,42. 

Sulphate is a typical component of marine algal 
polysaccharides, which is related to specific aspects of 
ionic regulation as well as high salt concentration in the 
environment. These sulphated mucilages are typical of 
marine algae, and are not found in land plants. In brown 
algae, sulphate is derived from fucans, while in red algae 
it is derived from galactans. Seaweed dietary fibres are 
not digested by humans; particularly, sulphated algal 
polysaccharides are weakly fermented and poorly 
desulphated by colonic bacteria. In fact, seaweed dietary 
fibre polysaccharides generally retain their ionic groups 
throughout the digestive tract. This suggests that they are 
relatively innocuous regarding sulphate ion toxicity41. 
The sulphate content in this study varied slightly across 
the colour forms (5.31±0.51 to 5.89±0.00 g/100 g DW). 
A similar trend was observed by Hayashi et al.12 who 
studied the four strains of the same species in the 
subtropical waters of São Paulo State, Brazil. The 
suphate content of the three colour forms studied in 
present study were higher than Fucus (3.75 g/100 g 
DW) and Fucus vesiculosus (2.4 g/100 g DW), as well 
as, Laminaria (1.33 g/100 g DW), Wakame  

Table 2 — Mineral content of the three colour forms of
K. alvarezii. Values are expressed as mean ± standard deviation.
ND = below the detection limit. The different superscript letters
are significantly different at P < 0.05 [ANOVA with least 
significant difference (LSD)] 

Mineral Brown Green Pale yellow 

Na 7.97 ± 0.29a 6.63 ± 0.43b 6.61 ± 0.25b 
K 9.40 ± 0.39a 3.81 ± 0.48b 8.89 ± 0.43c 
Ca 0.42 ± 0.01a 0.47 ± 0.21a 0.63 ± 0.27b 
Mg 1.01 ± 0.02a 0.99 ± 0.10a 1.17 ± 0.12b 
P 12.11 ± 0.08a 4.72 ± 0.36b 1.57 ± 0.07c 

Cd 0.22 ± 0.01a 0.05 ± 0.03b 0.31 ± 0.01c 
Pb 0.05 ± 0.01a 0.11 ± 0.02b 0.10 ± 0.08b 
As 0.37 ± 0.11a 0.22 ± 0.08b 0.20 ± 0.09b 
Hg ND ND ND 
Cr 0.04 ± 0.02a 0.05 ± 0.01a 0.23 ± 0.01b 
Zn 3.31 ± 0.01a 1.68 ± 0.02b 1.49 ± 0.07c 
Cu 0.21 ± 0.01a 0.26 ± 0.03a 0.92 ± 0.03b 
Fe 2.57 ± 0.09a 0.52 ± 0.06b 0.29 ± 0.10c 
Mn 0.97 ± 0.01a 0.69 ± 0.01b 1.70 ± 0.05c 
Co 0.06 ± 0a 0.04 ± 0a 0.16 ± 0b 
Mo 0.04 ± 0.02a 0.03 ± 0.06a 0.02 ± 0.01b 
Ni 0.01 ± 0.02a 0.23 ± 0a 0.16 ± 0.06b 
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(1.43 g/100 g DW), Chondrus (5.86 g/100 g DW), 
and Nori (2.37 g/100 g DW)41. 

Among the 17 minerals analyzed (Table 2), high K 
content was recorded in the brown form (9400 mg/ 
100 g d wt) that had lowest Ni (0.01 mg/100 g d wt). 
However, the green form had high Na (6630 mg/100 g d 
wt) and lowest Mo (0.03 mg/100 g d wt). Similarly, the 
pale yellow form contained highest K (8890 mg/100 g d 
wt) and lowest Mo (0.02 mg/100 g d wt). The total 
mineral content of the brown, green and yellow form 
was 18820, 11909 and 17307 mg/100 g d wt, 
respectively. Figure 2 illustrates the comparison of 
macro-element concentrations of the three colour forms 
of K. alvarezii. There was a major difference in the 
phosphorus content amongst the three forms, wherein 
highest values were recorded in case of the brown  
colour form of K. alvarezii. In fact, the brown colour 
form was also rich in sodium and potassium. The 
sodium content of the green and the pale yellow colour 
forms were almost at par but the potassium content of 
the pale yellow form were much higher than the green 
colour form. 
 

Indegaard & Minsaas43 suggested the intake of 
algal products as dietary supplements and stated  
the daily intake of some trace elements for adults  
(Fe: 10 – 18 mg, Zn: 15 mg, Mn: 2.5 – 5.0 mg  
and Cu: 2 – 3 mg/100 g dry wt). Evaluation of the 
selected total micro-nutrient content (Fe+Zn+Mn+Cu)  
revealed maximum values in the brown colour  
form (7.06±0.12 mg/100 g d wt), followed by pale 
yellow (4.4±0.25 mg/ 100g d wt) and green 
(3.15±0.12 mg/100 g d wt) forms. These values were 
nearly comparable with Laminaria (5.1 mg/100 g d wt)41.  
 

Sodium content of K. alvarezii was higher than 
terrestrial vegetables like carrots, sweet corn, green 
peas, potato and tomato44. As intake of sodium 
chloride and diets with high Na/K ratio are related to 
the incidence of hypertension, the Na/K ratio of three 
colour forms of K. alvarezii were determined. Here, 
the Na/K ratios ranging from 0.74 to 1.73 was 
obtained. Ortega-Calvo et al.45 studied Spirulina  
and five other eukaryotic edible seaweeds used as 
food in Spain and reported Na/K ratios below 1.5 in 
all their seaweeds (0.33 – 1.34), which is intriguing 
from the point of nutrition; nevertheless, the Na/K 
ratio in olives and sausages are 43.63 and 4.89, 
respectively46. 

As, Cd, Cu, Pb, Cr, Ni and Zn are some other 
elements that were investigated keeping in mind the 
nutritional perspective; these in addition to Hg are of 

immediate concern due to their potential toxicity for 
living organisms. Essentially, Hg was below 
detectable limit in the present study. Figure 3 
illustrates the comparison of the toxic element 
concentration of the three colour forms of  
K. alvarezii. The pale yellow colour form showed 
highest Cd and Cr content amongst the three colour 
forms of K. alvarezii. Although highest As content 
was observed in case of the brown colour form, it had 
remarkably less Pb and Cr. 

One can easily calculate the daily permissible dose 
for a food supplement depending on the presence of 
different toxic elements47. In this study, based on the 
presence of various essential and toxic elements, a 
recommended daily intake of this edible seaweed is 

 

Fig. 2 — Comparison of macro-element concentrations of the 
three colour forms of K. alvarezii. Values are expressed as mean
± standard deviation. The different superscript letters on columns
are significantly different at P < 0.05 
 

 

Fig. 3 — Comparison of the toxic element concentration of the
three colour forms of K. alvarezii. Values are expressed as mean 
± standard deviation. The different superscript letters on columns
are significantly different at P < 0.05 
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provided in Table 3. Cu and Zn content was found to 
be in the range of 1.94 – 3.52 mg/100 g d wt in these 
colour forms which is below the toxic limit of 
consumption of macroalgae in human diet in countries 
like Japan and France43. Based on toxicity of the above 
mentioned elements, it is recommended to use not 
more than 5.68 g d wt of brown form, 9.55 g d wt of 
green form and 10.5 g d wt of pale yellow form of K. 
alvarezii as a condiment. If 5.68 g d wt of brown form 
of K. alvarezii is consumed, the daily intake of 
investigated elements viz. Cd, As, Cu, Pb, Cr, Ni and 
Zn would be 12.5, 21.0, 11.93, 2.84, 2.27, 0.57 and 188 
µg/day, respectively. However, the green and pale 
yellow forms of this seaweed differ slightly in the daily 
intake of these elements. When 9.55 g d wt of the green 
form is consumed, it would contain 4.78, 21.0, 24.83, 
10.51, 4.78, 21.97 and 160.4 µg/day of Cd, As, Cu, Pb, 
Cr, Ni and Zn, respectively, while 10.5 g d wt of the 
pale yellow form contained 32.55, 21.0, 96.6, 10.5, 
24.15, 16.8, and 156.5 µg of the same elements, 
respectively. These values are as per the tolerable daily 
intake of these elements established by the FAO/WHO 
Expert Committee47-50. Overall, the present study 
indicates the possibility of using these colour forms of 
K. alvarezii as a condiment in food supplements to 
improve the nutritive value of the human diet. 

In a study important for strain selection, Dawes51 
observed that the different colour types of  
E. denticulatum and K. alvarezii had different 
photosynthetic responses. Moreover, this study 
reveals the variation in biochemical constitution of the 
various colour forms of K. alvarezii. Therefore, it 
would be fascinating to carry out a study evaluating 
the eco-physiology of the various colour form and 
simultaneous evaluation of their biochemical 
constitution. 
 
Conclusion 

This study evaluating the proximate and mineral 
composition of three colour forms of Kappaphycus 
alvarezii (viz. brown, green and pale yellow), revealed 
significant differences in chemical constituents such 
as carbohydrates, proteins, lipid and mineral contents. 

This is a one of its kind study on comparison of 
nutrient profiles of the three colour forms of 
Kappaphycus alvarezii in the Indian waters. The 
heavy metal content of the three colour forms were 
below the maximum permissible limit recommended 
by FAO/WHO, and they contained good amount of 
vital elements. Therefore, all three colour forms of  
K. alvarezii could serve as functional food with vital 
nutritional and biological values. Large scale use of 
this seaweed by the food industries could heighten the 
socio-economic status of farmers and fishermen. 
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