ALGAE AS PROTEIN SUPPLEMENT
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Currently, more than one in seven people do not have access to sufficient protein
and energy from their diet, and even more, suffer from some form of
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micronutrient malnourishment [1]. Moreover, with growing population of vegans, el (Clariied R sied

and people on restricted diets, there is a high demand for animal-protein i S o
alternatives. Also, there have been many health-related problems linked to some “Water T
animal proteins, ethical as well as environmental issues that attract more concern s Media s
regarding saving animals which might add to the usage of plant-based proteins s co, ~3

[2]. Algal protein is known to be among the best plant-related protein due to its Nutrients <—'..;;.,"E.'J—- Packaging

high protein content. Algae are grown, harvested, extracted, dried, and purified to
make efficient protein supplement powder or shakes, aimed at increasing the
consumption and tackling protein deficiency.

Algae used in the production of protein has several benefits over other high
protein crops in terms of higher protein content and bioavailability. This poster
showed the production process, and nutritional composition of algal protein to
be used as nutrient supplement for human needs.
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Figure 1: production flow sheet of algal (Spirulina) protein supplement

Table 1 showed various species of algae with their chemical composition. It was
reported that there is a high amount of crude protein in green, and blue-green
algae (50-71 % dry matter). Some red species algae such as Porphyra cruentum
contain about 40 % and 25 % dry matter respectively [6].

Table 2 showed the amino acid profile present in six selected algal species in
comparison with the equivalent amount of such amino acids in conventional food
items, soybeans, and egg and reference data of a well-balanced protein. The
result showed that algae proteins have perfect similarities with the reference
points of WHO/ FAQO as well as the conventional protein foods such as soybean
and egg [7]. The species of algae captured in Table 2 below showed that sulfur-
containing amino acids (cys and met) are less when compared with the
conventional proteins and WHO/FAOQO reference values. While other essential
amino acids contained by the algae especially leu, val, and try can be compared
favourably with the reference values and conventional soy and egg amino acids.

¢ Rapid production, and able to grow across wide range of temperature, light,
and environments

“* High photosynthetic conversion rate

¢+ Capability for environmental bioremediation, such as carbondioxide or flue
gas fixation from atmosphere

¢+ Low production and harvesting cost

¢ Potential to be used In industrial scale bioprocess and high capacity to
produce wide variety of additives

Table 2. Comparison of Amino acid profile of different algae with

Table 1. Composition of Algae (% dw) [8, 9] : _ _ _
conventional major protein sources (g/ 100g protein) [9].
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the transparent reactor’s walls to reach the cultivated cells. Among the types of
PBR, include flat or tubular, horizontal, inclined, vertical or spiral, and
manifold or serpentine. An operational classification of PBR would air or pump
mixed and single-phase reactors. The algal biomass needs to be separated from
the culture medium, or cell debris removed following cell disruption for the
release of the metabolites of interest [3].

Spirulina plantensis 46-63 8-14 4.0

Algae have been reported as a valuable protein source that can be used as a protein
supplement in food formulations due to their abundant high quality and readily
available proteins. Although more awareness and research are needed to encourage
the level of production and its application in food and nutrient supplement. There
IS also a need for further investigation regarding its bioavailability and toxicology
In some species to ascertain their safety.

Biomass Is harvested by sedimentation, centrifugation or filtration, and an
additional flocculation step. Flocculation involves the collection of cells into an
aggregate mass by addition of polymers or other flocculants such as ferric
chloride, aluminium sulphate. After filtration, centrifugation is carried out to
separate the microalgae from the biomass. Filtration, using rotary vacuum drum
filters and the chamber filter press are commonly employed type of filters in
harvesting. Spray-drying is used for rapid, continuous, drying of the slurries.
Pressure or centrifugal disc atomizers or gas—liquid jets are used to generate a
fine spray of solution droplets, which are brought into constant contact with hot
air in a heating chamber. The dry powder settles to the bottom where it is
removed in the cyclone [3].
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