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With the increasing trends in world population need for increasing demand for meeting food 
production arises. Only such sources seem to be from Microalgae that might offer a much better 
source of getting proteins than other raw materials that are being used at present. Also a lot of 
bioactive compounds get produced from the microalgae. Getting bulk protein from Microalgae, 
within the food industry still has loopholes, in view of the underdeveloped technologies and 
processes that are available for Microalgae processing. The gradual improvement of the technological 
readiness level (TRL) could help in improving the situation at present in case of cultivation and 
processing. Also lot of applications in Microalgae cultivation and processing and technologies also 
needs improvement of economy of scale, investment in resources in new facilities and research.
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Introduction

There has been increasing demand of food available with populations rising and this is expected to get 2 
times what it is right now and one expects the population growth by 2050 to roughly 9.8 billion people 
[1,2]. That protein demand would increase was reported by Wijnandes et al in 2007 [3]. Approximately 1 
billion people don’t have adequate protein intake, with inadequate conventional sources [4]. Main sources 
of worldwide protein intake both for food and feed has been plant based. However in the European Union 
(EU), animal based proteins get used more than plant based proteins [5], still there have been problems 
regarding health as well as environmental problems along with more concentration regarding saving animals 
which might add to the usage of plant based products.

There has been concerns regarding environmental effect with food production being responsible for 20-
30% of the same [6], as well as 30% of the global greenhouse emissions of gas [7]. In Europe over 80% 
of animal needs of protein gets imported from non-european countries. Most of these are nonsustainable 
and environmentally damaging sources [8]. Need is there for technologies that are new, developing fresh 
products which help in the effect of eating behavior of people on the environment [9]. This could be brought 
about by changes in dietary patterns [10]. Germany gave an exemplary performance by shifting from an 
omnivore diet to one of ovo-lacto vegetarian diet [11]. This would decrease food-based greenhouse gas 
release by one third, and to 50% by shifting to a vegan diet [11]. Based on same principle in USA, switching 
to an ovo-lacto vegetarian diet might decrease the consumption of energy [12]. As per Rosi et al adding any 
type of diet, the effect on environment is based on the individual food habits [13]. This means which types 
of food are eaten and how frequently i.e in terms of how many times in a day or week [13]. Besides that how 
much the country can sustain which all are different in countries having high per capita income in contrast 
to those with lower income [10,14].

For increasing plant based feed, changing the cropping frequency, expanding the area that is cultivated and 
boosting yields might help in increasing food demand, but crop production might be approaching a maximal 
limit for optmizing it.

Antioxidative, immunomodulatory, antihypertensive, anticarcinogenic, hepatoprotective and 
anticoagulant activities have been related to some Microalgae derived compounds like peptides. 
Still little research exists and evidence regarding potential health benefits are also not that 
convincing. But in the past decade interest has been revived, though interest focuses on the addition 
of whole cells, or some compounds that already exist in the market. Thus we reviewed the role of 
using Microalgae as an ingredient in novel food products having potential health benefits using 
pubmed search engine using MeSH terms like microalgae derived products; bioactive compounds, 
marketing, processing, gelling safety profiles. We found a total of 609 articles of which we utilized 
98 articles for this review. No metaanalysis was done.

Getting Food from Microalgae
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Using animal based proteins banks on the availabiliy of correct, cost effective plant based protein for feed 
[16]. An alternative protein source, that might be sustainable protein source is microalgae. Algae may account 
for 18% of the protein source by the middle of this century, in a market that is more diverse market [17]. 
Food safety aspects of algae are not known properly in terms of contamination, allergens, or any substances 
which are harmful that get produced during micoalgae processing. Thus the time which is estimated to 
market microalgae vs other protein sources are different [17].

Spirulina the general trade name of Nostoc. Arthrospira and Aphanizomenon are protein rich microalgae, 
which have been part of the human diet for over 1000’s of years [18]. Spanish reporters watched Aztecs taking 
a blue green cake that was made of Arthrospira [19]. In 1952, a suggestion was given regarding exploiting 
microalgae regarding food and biochemical applications in the Algae Mass-Culture Symposium, after the 
earlier progress in early 1940’s. Japan developed the facilities for commercial production of Chlorella first, 
while Mexico developed Arthrospira cultivation in the1970’s [18]. Total microalgae species in nature ranges 
from 200,000 to 800,000, although very few get used for applications for food production [20]. Food and 
Drug Association regulates the status of algae in USA which gives it a generally recognized as safe (GRAS) 
status [21]. While in Europe, it is the competent authority of a member state which makes assessment of 
a new product, that gets later authorization from the EU, if there are no objections made by the member 
states. If such objections are raised then the European Food Safety Authority (EFSA), is responsible for 
doing the safety assessment of the novel foods [17].

Making bulk proteins utilization is a new thought. Proteins made by this way could lead to meeting the 
needs of the protein of the population, having many advantages over protein used presently. Low land 
requirements are there as compared to animal based proteins: 2.5kg/m2/kg of protein [22], as compared 
to 47-64m2 for pork, 42-52m2 for chicken, and 144-2582 for beef production [23]. These land usage is 
also lesser than that of some of plant based protein used for food and feed, like soyabean meal, pea protein 
meal, and others [24]. The nonarable land getting used for cultivation, minimal consumption of fresh water, 
possibility of growing in seawater, along with potential replacement of nonsustainable soy imports are 
the few advantages of algae over other plant based proteins [25]. Chlorella and Arthrospira accumulates 
high quality proteins, with both species having well balanced amino acid profiles as per WHO/FAO/
UNU recommendations regarding human requirements of essential amino acids [25,26]. These amino 
acid profiles for both are similar to that of other conventional sources like egg and soybean [25], though 
some microalgae showed deficiency in some amino acids [27]. Comparison between amino acid profile of 
different algal products that are available commercially like Chlorella pills or Arthrospira flakes, proved that 
some supplements could provide high amounts of essential amino acids (EAAs). Cultivation conditions or 
sources of the biomass used for production, might lead to differences in the amino acid profiles of various 
products [27]. But during consumption protein bioavailability is important. Three concepts are important, 
namely bioaccessiblity, bioavailability and bioactivity [28]. Bioaccessiblity is examined by in vitro tests, 
which represents the fraction of the compound released from the food matrix that becomes available for 
absorption. After that the compounds might reach the systemic circulation and get utilized that is known 
as, bioavailability. Bioavailability is tested using in vivo tests. Bioactivity of a compound is the physiological 
response like antioxidative, antihypertensive or anticarcinogenic activities, that can be tested both in vivo 
and in vitro. 
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Thus a compound might be bioaccessible, although not bioactive. Bioavailability of proteins from whole 
microalgae cells might be increased by pretreating these cells that =>disruption of cell walls that interferes 
with degradation [26].

Microalgae act as sources of various other compounds which possess health benefits like polyunsaturated 
fatty acids, carbohydrates, essential minerals along with vitamins [25, 26, 29] that might increase the nutritive 
value of food product once incorporated. Both polysaccharides as well as oligosaccharides have received 
attention in lieu of their prebiotic applications [30-32]. Gibson and Roberfroid defined these prebiotics 
initially as food ingredients that are nondigestible food ingredients by which host benefits because of 
stimulating the growth and/or activity of one or a limited number of bacteria in the colon, improving health 
thereby [31]. Chlorella, arthrospira and nannochloropis besides supplying proteins, are also good sources 
of polysaccharides and oligosaccharides, and hence have been thought of as possible prebiotic candidates 
[29-31]. Also lipids, especially long-chain polyunsaturated omega-3fatty acids (ω-3 PUFAs) have beneficial 
effects once added to food products. α-linolenic acid (ALA; 18:3, n-3) eicosapentaenoic acid (EPA; 22:5, 
n-3) and docosa hexaenoic acid (DHA; 22:6, n-3) are some groups of ω-3PUFAs which have been proven to 
add to health in humanbeings [29]. For preventing cardiovascular disease or renal diseases, EPA and DHA 
were found to be of use [29]. Since these long chain essential fatty acids can be only produced by plants, 
it is essential to supplement diet with them [33]. Although EPA and DHA can also get manufactured 
through ALA the process is not efficient and thereby fish oil remains the main source of these PUFAs that 
are available commercially [33]. Microalgae also are great sources of ω-3 PUFAs. Chlorella, Arthrospira, 
Dunaliella, Haematococcus, Schizo chytrium, Porphyridium cruentum and Crypthecodinium cohnii retain 
the GRAS status [34]. Commercially whatever biomass is there is available as pills and capsules. Chlorella 
and Arthrospira are taken commonly as food supplements. Tetrasemis chuni is used as a seafood flavouring 
agent, the diatom Odontella auria is taken as a food supplement in view of it being rich in EPA [17]. Other 
products which get produced from microalgae include β-carotene obtained from Dunaliella, DHA from 
Cohnii and phycocyanin obtained from Arthrospira that acts as a blue colorant [34,35].

Problems are associated with trying to commercialize microalgae based products on a large scale. Main 
microalgae based products in bulk availability at present are obtained from seaweed or algae, that get 
harvested from natural habitats. Currently large scale facilities which are present are reserved for aquaculture 
or producing high value compounds [23]. It is very difficult to obtain a market demand along with market 
value for microalgae based products can’t be ensured mainly regarding food product. Investors look for 
opportunities having in mind long term market demand before settling for investments and more research 
on microalgae cultivation is important for developing sustained production that is required by competitive 
markets. Comparing production of microalgae to other crop based protein sources which have been grown 
for years and thus both cultivation and processing get maximized. Raising the production facility from 1 to 
100 hectares, cultivation, along with biorefining costs/kg of biomass could be decreased 10times as per Ruiz 
et al [36]. While it is not easy to implement microalgae production, Brennan L et al and Chacon Lee et al 
reviewed the production process in detail [37,38]. 

Products Obtained from Microalgae-Marketing
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In biorefining cost comes to 20-40% of the total production costs, while when processing common biomass 
though it hiked to 50-60% for microalgae because of underdeveloped technologies and the processes 
that are available at present [41]. Disruption of cells, extraction along with fractionation, besides other 
processes could cut down on the cost on optimization. Lot of research has been done aiming for reduction 
of biomass cost for biofuels production, that should be below 1€/kg for competitive fuels [42], and these 
results have helped in optimizing technologies and processes available at present for microalgae cultivation 
and processing. Also other than cost one can improve other aspects which are related to optimize the 
sustainability of the whole value chain for microalgae based proteins can be improved, on processing for 
meat substitutes, a high moisture which gets extruded Chlorella (green heterotrophically) resulted in a more 
environmentally sustainable product than pork and beef [23], with the current TRL end economy of scale 
for microalgae production.

Biomass production costs get influenced by harvesting and dewatering steps, and one needs to take into 
account the process of harvesting and dewatering, the cultivation systems as well as the size of facility 
[39]. Improvement of the technology readiness level (TRL), might help in obtaining more maturity in 
development of technology regarding microalgae cultivation and processing [40], helping in the improvement 
of economy of scale.

Various products like β-carotene, ataxanthin and phycocyaninturn out to be very costly requiring hundreds 
to thousands of euros/kg, based on their purity [37,43] and since they seek high value in the market, it 
increases their attraction for business. While the whole microalgae cells used as food supplements are there 
in the market at a cost below 40€/kg [24,35,37] seek high value in the market, increases their attraction 
for business. Thus microalgae based products having biofuctional compounds have higher selling prices as 
compared to common food supplements might better their economic value, with the better selling prices 
might help in recovering the higher costs which is needed for newer cultivation and processing technologies. 
Hence microalgae product, be it as a final product or as biomass for microalgae based products is gradually 
expanding, and thereby larger enterprises or companies have started to show increased interest in them 
globally. Importantly companies are showing interest in the markets of microalgae and microalgae based 
products has been noted by Sharma and Sharma et al [44].

Besides that better economic feasibility might also better in development of sustainable biorefinery models 
for recovering multiple types of products having food applications. In the biorefinery approach, approach, 
changing the residual biomass into biofuel markedly adds to reduction in the biomass production costs. Like 
anaerobic digestion process is an important alternative that develops biogas from microalgae residues [45]. 
This biogas which gets produced might be converted to biomethane, that can be utilized for vehicles and at 
the same time, the aqueous stream which gets generated and is rich in nitrogen, might be used as a fertilizer 
for microalgae cultivation [46,47]. The CO2 thus obtained from biogas upgrading can be utilized as a source 
for cultivating microalgae [47].

In addition to giving nutrients along with energy to maintain, cause growth along with physical activity, 
foods can be utilized for giving bioactive compounds that have health benefits.

Food Supplement Value of Bioactive Compounds
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As far as proteins are concerned the composition of peptides is 20-30amino acids/molecule, that remain 
inactive within the primary structure of the proteins, till they get released into the GIT, once food 
gets digested or during processing of food like ripening, fermentation, cooking and storage [48]. Body 
functions can be influenced by these protein fragments. Initially in 1950’s increased bone calcification was 
increased in rachitic infants [49]. Also some microalgae products possess antioxidative, antihypertensive, 
immunomodulatory, anticarcinogenic, anticoagulant and hepatoprotective properties [50-54]. Though not 
much knowledge on humans regarding potential benefits for health have been published regarding these 
peptides. Still use of macroalong with microalgae peptides for novel functional food products has created 
interest recently [18,29-32,42,54-59].

Regarding microalgae products, those possessing antioxidant qualities are the most lucrative for industrial 
applications. Importantly both proteins and lipids present in foods in the process of industrial processing/
storage are prone to oxidation and thus essential nutrients get destroyed, besides that toxic compounds 
get generated. These low molecular weight off flavour compounds that get generated following oxidation 
are not accepted by the consumers. Furthermore these potentially toxic products might damage their 
health by initiating chronic diseases like cancer, diabetes, arteriosclerosis, coronary heart disease along with 
neurological disorders [54]. Methods used in food processing for preventing food oxidation are i) decreasing 
the prooxidant content meaning substances which generate reactive oxygen species or those that inhibit 
antioxidant systems like free fatty acids, metals and oxidized compounds ii) preventing exposure of food to 
light iii) removing air or adding oxygen scavengers and iv) putting antioxidants [59]. The commonly used 
antioxidants in the food industry from 1970’s are butylated hydoxytoluene (BHT), EDTA and others [54]. 
Though law regulates and controls the adverse effects on health of these synthetic compounds have been 
reported [60]. Since consumers correlate synthetic as being unhealthy [61], they prefer to consume more 
natural products [60].

Thus for meeting consumer requirements food industries have tried to develop technologies by which us-
age of these synthetic additives are decreased. In EU, the very popular clean label movement that focuses 
on more natural and healthy foods which are free from additives, labeling foods that guarantee the absence 
of synthetic additives are some of the methods to attract the users [61]. Hence natural additives, that claim 
to possibly have natural antioxidant properties is a field for research. Thus peptides that have antioxidant or 
preservative properties might prolong food shelf life by delaying or preventing oxidation [53,54]. However 
no research has been reported regarding usage of microalgae derived compounds in food.

Bioactive compounds can be added to most of foods that have been accepted/regularly consumed. Although 
peptides addition to foods has not been documented till now, other microalgae derived compounds as well as 
whole cells have got used as food ingredients for various purposes. Positive effects on the techno functional 
along with antioxidizing properties of food emulsions was seen by Raymondo et al [62] and Gouviela [63], 
on incorporation of some microalgae species. It was suggested that gels be used as a vehicle for providing 
important microalgae based compounds [64-71]. To provide antioxidatants and some ω-PUFAs, different 
microalgae were added in gels by Batista et al [64]. Gouverira et al carried out studies having similarities by 
adding other microalgae species [65].

Adding Microalgae in Foods Having Health Benefits
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One can also incorporate microalgae in dairy products, for providing bioactive compounds [68]. That 
Arthrospira spp, might stimulate growth of desired probiotic bacteria in yoghurts along with fermented 
milk for improving the viability of prebiotics has been proposed by different authors [69]. Presence of 
trace elements, vitamins and other bioactive compounds in microalgae powders helps the development of 
the bacteria needed [69,70]. Asynergy exists between microalgae and bacteria, with the former releasing 
exopolysaccharides into the medium and thus stimulating bacterial growth [71]. Likewise Chlorella has 
become a part of yoghurts [72] and cheeses [73].

Microalgae derived products may be delivered through cookies or biscuits, in view of taste acceptability, 
versatility, convenience of consumption because they are easy to conserve and transport, have an acceptable 
texture and appearance. Chlorella vulgaris has been added to cookies, for their potential antioxidant and 
nutritional supplement properties [74]. Isochrysis galbana was incorporated to give ω-PUFAs, providing 
benefits to human health [75]. Phycocyanin extracts along with whole A. Platensis were addedto cookies, to 
get health benefits [76], along with increasing protein and fibre content [77]. Nutritional along with health 
benefit of cookies was increased by Batista et al [78] by adding A. platensis, C. vulgaris, Tetraselmis suecica 
and Phaecodactylum tricornutum. Putting Haematococcus pluvialis in cookies increased their antioxidant 
properties along with lowering the glycaemic response [79]. Bread also gets used in large amounts like 
cookies. Several yrs earlier it was proposed that microalgae be added to bread for increasing their nutritional 
value [80,81]. Dunaliella was proposed to be a protein supplement for whole wheat bread [80]. Similarly 
Arthrospira [81-83] and a decolorized extract which is obtained from this spp [84] were also added to 
bread for increasing its protein content [81-84]. Besides other microalgae spp was also used in bread 
[85]. Recently Arthrospira added to gluten free bread [86], markedly increased the protein content, thus 
improving bread quality in the presence of some essential amino acids as compared to bread that was not 
supplemented. Same benefits were got by addition of Arthrospira in some snacks [87]. Pasta is also a widely 
liked product. Arthrospira maxima and C. vulgaris, both raised the nutritional content of fresh spaghetti, 
and these products were recognized by a sensory panel [88]. Also ω-3 PUFA’s could be delivered via pasta 
by incorporating L. galbana and Diacronema vlkianum [89] and antioxidants [90]. Though protein content 
got raised by Arthrospira, digestibility of protein got reduced on increasing the microalgae content [90]. 
By adding Dunalella salina powder to pasta, it was tried to improve its nutritive value, but in view of low 
proportion of microalgae in the ingredients (<3%) not much increase in minerals was seen [91]. Since very 
little amount of microalgae and microalgae derived products in foods has been reported thus far, these 
additions did not increase the macromolecular composition of foods like protein content. Despite being 
rich in antioxidant content of Chlorella and Arthrospira, the changes in flavor of foods are considered 
undesirableby consumers [68,73,92]. Their having green colour, prevents daily usage of microalgae, it affects 
application in daily used products in view of it affecting taste and quality badly [27]. In products like pasta, 
that is marketed in different colours, consumers are not affected by these colour changes, though a slight fish 
flavor was not well accepted in certain products on addition of microalgae.

Which additives have to be added to food products vary with their techno functional properties. Emulsify-
ing, foaming, gelation, water and fat absorption capacities are possessed by some microalgae proteins and 
hydrolysates but many of these remain unknown [28,59,88,93]. Adding microalgae into emulsions caused 
decrease in the percentage of oil, preserving its structure on the basis that microalgae act like a fat mimetic
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as shown by Gouveia, but only some vegetable proteins could be substituted without affecting the emulsions 
stability. Emulsions resistance to oxidation got increased. On adding to vegetarian desserts (protein polysac-
charides mixed gels) as colouring agents, the cell structure of microalgae protected pigments from heat deg-
radation during processing [65]. Rheological and structural properties of gels were also improved, although 
these properties had species dependency, determined by lipids and microalgae proteins [64]. Further work 
showed that are also related gel formation and to changes in pH and composition that is derived from the 
salt content in microalgae [66,67]. Meltability and cohesiveness of processed cheese was reduced by Chlo-
rella biomass, but increased its hardness and springiness [73]. Adding into baked products like cookies and 
bread lead to positive increase in firmness [74-77]. Microalgae are complex structures possessing proteins, 
carbohydrates and lipids among other compounds, once added to dough, changes the internal structure of 
the dough because of changes in water absorption or the incorporation of lipids [78]. Adding microalgae 
did not change the textural properties of pasta on cooking [88], although mechanical strength of raw pasta 
was reduced by addition of Arthrospira, that became more susceptible to breakage while handling [90]. Also 
reduced gluten protein content, on replacement of wheat flour partially caused increase in firmness, cohe-
siveness and chewiness after cooking the pasta. Increased microalgae concentration increases the stickiness 
of pasta although the elasticity was unaffected [94-98].

Microalgae might be the answer for tiding the need of total populations food demands. Thus one can focus 
on developing and building on algae based food industry from which novel functional food products might 
be developed. One is protein content having amino acid profiles that are balanced, besides that adding 
microalgae into food may help in improving health, in view of the bioactive compounds that are present 
in some of the microalgae species. Antioxidative, immunomodulatory, antihypertensive, anticarcinogenic 
hepatotoxic and anticoagulant activities are some of the properties which are possible means by which these 
microalgae benefit. Still use of microalgae or products derived from microalgae as food substitutes is not 
competitive because of the low TRL and economy of scale for microalgae cultivation and processing is not 
there. After these problems are overcome adding microalgae as food ingredients besides giving health ben-
efits will also help in overcoming issues that are related to sustainability, considering the population growth 
along with our present diet patterns, habits and health.

1. United Nations Department of Economic and Social Affairs. (2017). World Population Projected to 
Reach 9.8 billion in 2050, and 11.2 billion in 2100.

Conclusions

Bibliography

2. Sixty fourth General Assembly United Nations. (2009). Food Production Must Doube by 2050 to meet 
Demand from World’s Growing Population, Innoative Strategies Needed to Combat Hunger, Experts Tell 
Second Committee.

3. Wijnands, J., Van der Meulen, B. & Poppe, K. (2006). Competitiveness of the European Food Industry: 
An Economic and Legal Assessment 2007. The Hagus Office for Official Publications of the European 
Committees.

https://www.un.org/development/desa/en/news/population/world-population-prospects-2017.html
https://www.un.org/development/desa/en/news/population/world-population-prospects-2017.html
https://www.un.org/press/en/2009/gaef3242.doc.htm
https://www.un.org/press/en/2009/gaef3242.doc.htm
https://www.un.org/press/en/2009/gaef3242.doc.htm
http://library.wur.nl/WebQuery/wurpubs/367120
http://library.wur.nl/WebQuery/wurpubs/367120
http://library.wur.nl/WebQuery/wurpubs/367120


Kulvinder Kochar Kaur, et al. (2018). Utilizing Microalgae Addition in Novel Food Products which might 
Improve Health-A Review. CPQ Nutrition, 3(1), 01-15.

Kulvinder Kochar Kaur, et al., CPQ Nutrition (2018) 3:1 Page 9 of 15

4. European Environmental Agency (2017).

5. Wu, G., Fanzo, J., Miller, D. D., Pingali, P., Post, M., Steiner, J. L. & Thacker Mercer, A. E. (2014). 
Production and supply of high quality food protein for human consumption: sustainability, challenges and 
innovations. Ann NY Acad Sci., 1321, 1-19.

7. Vermuelen, S. J., Campbell, B. M. & Ingram, J. S. L. (2012). Climate changes and food systems. Annu Rev 
Environ Resour., 37, 195-222.

12. Pimentel, D. & Pimentel, M. (2003). Sustainability of meta based and plant based diets in the environment. 
Am J Clin Nutr., 78(Suppl 3), 660S-663S.

10. Chaudhary, A., Gustafson, D. & Mathys, A. (2018). Multi-indicator sustainability assessment of global 
food systems. Nat Commun., 9, 848.

11. Meier, T. (2013). Umweltschutz mit Messer und Gabel: Der ogologische Rucksack der Ernahrung in 
Deutschland, Munchen: Oekom Verlag.

13. Rosi, A., Mena, P., Pellegrini, T., Turroni, S., Neviani, F., Ferrocino, I., et al. (2017) Environmental impact 
of omnivorous, ovo-lacto-vegetarian and vegan diet. Sci Rep., 7, 6105.

14. Behrens, P., Kiefte-de Jong, J. C., Bosker, T., Rodriques, J. F. D., de Koning, A. & Tucker, A. (2017). 
Evaluating the environmental impacts of dietary recommendations. Proc Natl Acad Sci., USA, 114(51), 
13412-13417.

6. Tukker, A. & Janssn, B. (2006). Environmental impacts of products: a detailed review of studies. J Int Ecol., 
10(3), 159-182.

15. FAO. World Agricultre: Towards2015/2030, Summary Report 2002.

16. FAO. Protein Sources for the Animal Feed Industry 2004.

17. Stice, C. & Basu, A. (2015).

8. Hauling, M. (2011). The EU Protein Deficit: What Solution for a Long standing Problem. European 
Parliament.

9. Smetana, S., Mathys, A., Knoch, A. & Heinz, V. (2015). Meat alternatives: life cycle assessment of of most 
known meat substitutes. Int J Life Cycle Assess., 20(9), 1254-1267.

18. Van der Spiegel, M., Nordam, M. Y. & Van der Fels-Klerx, H. J. (2013). Safety of novel protein sources 
(insects, microalgae, seaweed, duckweed and rapseed) and legislature aspects for their application in food 
and feed production. Compr Rev Food Sci Food Saf., 12(6), 662-678.

https://www.eea.europa.eu/
https://www.ncbi.nlm.nih.gov/pubmed/25123207
https://www.ncbi.nlm.nih.gov/pubmed/25123207
https://www.ncbi.nlm.nih.gov/pubmed/25123207
https://www.annualreviews.org/doi/10.1146/annurev-environ-020411-130608
https://www.annualreviews.org/doi/10.1146/annurev-environ-020411-130608
https://www.ncbi.nlm.nih.gov/pubmed/12936963
https://www.ncbi.nlm.nih.gov/pubmed/12936963
https://www.nature.com/articles/s41467-018-03308-7
https://www.nature.com/articles/s41467-018-03308-7
http://www.nutrition-impacts.org/index.php/43-main/62-environmental-protection-with-knife-and-fork
http://www.nutrition-impacts.org/index.php/43-main/62-environmental-protection-with-knife-and-fork
https://www.nature.com/articles/s41598-017-06466-8
https://www.nature.com/articles/s41598-017-06466-8
https://www.ncbi.nlm.nih.gov/pubmed/29203655
https://www.ncbi.nlm.nih.gov/pubmed/29203655
https://www.ncbi.nlm.nih.gov/pubmed/29203655
https://onlinelibrary.wiley.com/doi/abs/10.1162/jiec.2006.10.3.159
https://onlinelibrary.wiley.com/doi/abs/10.1162/jiec.2006.10.3.159
http://www.fao.org/docrep/004/Y3557E/y3557e03.html
http://www.fao.org/docrep/007/y5019e/y5019e03html
http://www.europarl.europa.eu/sides/getDoc.do%3Ftype%3DREPORT%26reference%3DA7-2011-0026%26language%3DEN
http://www.europarl.europa.eu/sides/getDoc.do%3Ftype%3DREPORT%26reference%3DA7-2011-0026%26language%3DEN
https://link.springer.com/article/10.1007/s11367-015-0931-6
https://link.springer.com/article/10.1007/s11367-015-0931-6
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12032
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12032
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12032


Kulvinder Kochar Kaur, et al. (2018). Utilizing Microalgae Addition in Novel Food Products which might 
Improve Health-A Review. CPQ Nutrition, 3(1), 01-15.

Kulvinder Kochar Kaur, et al., CPQ Nutrition (2018) 3:1 Page 10 of 15

24. De Vries, M. & De Boer, I. J. M. (2010). Comparing environmental impacts for livestock products: a 
review of life cycle assessments. Livest Sci., 128(1-3), 1-11.

29. Misourcova, L., Bunka, F., Vavra Ambrozova, J., Machu, L., Samek, D. & Kracmar, S. (2014). Amino 
acid composition of algal products and its contribution to RDI. Food Chem., 151, 120-5.

30. Carbonella-Capella, J. M., Bunioswka, M., Barba, F. J., Esteve, M. J. & Frigola A. (2014). Analytical 
methods for determining bioavailability and bioaccessebility of biactive compounds from fruits and 
vegetables: a review. Compr Rev Food Sci Food Saf., 13(2), 155-171.

25. Smetana, S., Sandmann, M., Rohn, S., Pleissner, D. & Heinz, V. (2017). Autotrophic and heterotrophic 
microalgae and cyanobacteria cultivation for food for feed: life cycle assessment. Biorre sour Technol., 245(Pt 
A), 162-170.

26. FAO. Review Paper, Algae based biofuels: Applications and coproducts. Rome. Food and Agricultural 
Organization of the United Nationsm 2010.

27. Becker, E. W. (2007). Microalgae is a source of protein. Biotehcnol Adv., 25(2), 207-210.

19. Spolaore, P., Joannis-Cassan, C., Duran, E. & Isambert, A. (2006). Commercial applications of microalgae. 
J Biosci Bioeng., 101(2), 87-96.

22. Wolkers, H., Barbosa, M., Kleinegris, D. M. M., Bosma, R., Wijfells, R. H. & Hamsen, P. F. H. (2011). 
Microalgae, the green gold of the future? Large scale Sustainable Cultivation of Microalgae for the production 
of Bull Commodities. Wageningen: Progress, (pp. 1-34).

20. How U.S. FDA’s GRAS Notification Program Works. (2006).

21. FAO. A Review on Culture, Production, and use of Spirulina as Food for Humans and Feeds for 
Domestic Animals and Fish. (2008). Rome: FAO Fisheries and Aquaculture.

23. Van Krimpen, M., Bikker, P., Van der Meer, I., Van der Peet-Schwering, C. & Vereijken J. (2013). 
Cultivation, Processing and Nutritional Aspects for Pigs and Poultry of European Protein Sources as 
Alternatives for Imported Soybean Products. Lelystad: Washington UR Livestock Research.

28. Chronakis, L. S. & Madsen, M. (2011). Algal proteins. Handbook of food proteins. In: Philips, G. O. & 
Williams, P. A. editors. Woodhead Publishing Series in Food Sciences, Technology and Nutrition. (pp. 355-
394).

31. Wells, M. I., Potin, P., Craigie, J.S., Raven, J.A., Merchant, S. S., Helliwell, K. E., et al. (2017). Algae as 
nutritional and functional food sources: revisiting our understanding. J Appl Physiol., 29(2), 949-982.

https://www.sciencedirect.com/science/article/abs/pii/S1871141309003692
https://www.sciencedirect.com/science/article/abs/pii/S1871141309003692
https://www.ncbi.nlm.nih.gov/pubmed/24423510
https://www.ncbi.nlm.nih.gov/pubmed/24423510
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12049
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12049
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12049
https://www.ncbi.nlm.nih.gov/pubmed/28892686
https://www.ncbi.nlm.nih.gov/pubmed/28892686
https://www.ncbi.nlm.nih.gov/pubmed/28892686
https://www.ncbi.nlm.nih.gov/pubmed/17196357
https://www.ncbi.nlm.nih.gov/pubmed/16569602
https://www.ncbi.nlm.nih.gov/pubmed/16569602
http://library.wur.nl/WebQuery/wurpubs/406840
http://library.wur.nl/WebQuery/wurpubs/406840
http://library.wur.nl/WebQuery/wurpubs/406840
https://www.fda.gov/food/ingredientspackaginglabeling/gras/ucm083022.htm
http://agris.fao.org/agris-search/search.do%3FrecordID%3DUS201300135032
http://agris.fao.org/agris-search/search.do%3FrecordID%3DUS201300135032
http://orgprints.org/28180/
http://orgprints.org/28180/
http://orgprints.org/28180/
https://www.elsevier.com/books/handbook-of-food-proteins/phillips/978-1-84569-758-7
https://www.elsevier.com/books/handbook-of-food-proteins/phillips/978-1-84569-758-7
https://www.elsevier.com/books/handbook-of-food-proteins/phillips/978-1-84569-758-7
https://link.springer.com/article/10.1007/s10811-016-0974-5
https://link.springer.com/article/10.1007/s10811-016-0974-5


Kulvinder Kochar Kaur, et al. (2018). Utilizing Microalgae Addition in Novel Food Products which might 
Improve Health-A Review. CPQ Nutrition, 3(1), 01-15.

Kulvinder Kochar Kaur, et al., CPQ Nutrition (2018) 3:1 Page 11 of 15

33. Moreno, J. F., Corzo, N., Montilla, A., Villamiel, M. & Olano, A. (2017). Current state and latest 
advances in the concept, production and functionality of prebiotic oligosaccharides. Curr Opin Food Sci., 13, 
50-55.

34. Jutur, P. P., Nesamma, A. A. & Shaikh, K. M. (2016). Algae derived marine oligosaccharides and their 
biological applications. Front Mar Sci., 3, 83.

35. Peltomaa, E., Johnson, M. D. & Taipale, S. J. (2017). Marine cryptophytes are great soutces of EPA and 
DHA. Mar Drugs., 16(1), 3-14.

36. Garcia, J. L., De Vincente, M. & Galan, B. (2017). Microalagae, old sustainable food and fashion 
nutraceuticals. Microb Biotechnol., 10(5), 1017-1024.

32. Raposo, M. F. J., Bernando de Morais, A. M. M. & Costa de Morais, R. M. S. (2016). Emergent sources 
of prebiotic seaweeds and microalgae. Mar Drugs., 14(2), E27.

37. Enzing, C., Ploeg, M., Barbosa, M. & Sijtsma, L. (2014). Technical report EUR26255. In: Vagani M, 
Parisi C, Rodriques-Cerezo E, editor. Microalgae based Products for the Food an Feed Sector. AnOutlook 
for Europe. Luxembourg Publications Office of the Euopean Union 2014.

38. Ruiz, J., Olivieri, G., De Vree, J., Bosma, R., Willems, P., Reith, J. H., et al. (2016) Towards industrial 
procucts from microalgae. Energy Environ Sci., 9, 3036-3043.

39. Brennan, L. & Ownde, P. (2008). Biofuels from microalgae-a review of technologies for production, 
processing, and extraction of biofuels and co-products. Renew Sust Energy Rev., 14, 557-577.

41. Fasei, F., Bitter, J. H., Slegers, P. M. & Van Boxtel, A. J. B. (2018). Techno-economic evaluation of 
Microalgae harvesting and dewatering systems. Algal Res., 31, 347-362.

42. EARTO. The TRL Scale as a Research & Innovative Policy Tool. EARTO Recommendations 2014.

43. Lam, G. P., Vermue, M. H., Eppink, M. H. M., Wijffels, R. H. & Van den Berg, C. (2018). Multiptoduct 
Microalgae biorefineries: from concept towards reality. Trends Biotechnol., 36(2), 216-227.

44. Matos, J., Cardoso, C., Bandarra, N. M. & Afonso, C. (2017). Microalgae as healthy ingredients for 
functional food: a review. Food Func., 8(8), 2672-2685.

40. Chacon-Lee, T. L. & Gonzalez-Marino, G. F. (2010). Microalgae for healthy foods, possibilities and 
challenges. Comp Rev Food Sci Food Saf., 9(6), 655-675.

45. Mathys, A., George, E., Waldeck, P., Petrusan, J. & Heinz, V. (2013). Sustainable protein supply by algae 
bio-refinery concepts. In EFFoST Congress Biobased Technology in the Context of European Innovation 
Sytems. Bologna.

https://www.sciencedirect.com/science/article/abs/pii/S2214799317300322
https://www.sciencedirect.com/science/article/abs/pii/S2214799317300322
https://www.sciencedirect.com/science/article/abs/pii/S2214799317300322
https://www.frontiersin.org/articles/10.3389/fmars.2016.00083/full
https://www.frontiersin.org/articles/10.3389/fmars.2016.00083/full
https://www.ncbi.nlm.nih.gov/pubmed/29278384
https://www.ncbi.nlm.nih.gov/pubmed/29278384
https://www.ncbi.nlm.nih.gov/pubmed/28809450
https://www.ncbi.nlm.nih.gov/pubmed/28809450
https://www.ncbi.nlm.nih.gov/pubmed/26828501
https://www.ncbi.nlm.nih.gov/pubmed/26828501
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/microalgae-based-products-food-and-feed-sector-outlook-europe
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/microalgae-based-products-food-and-feed-sector-outlook-europe
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/microalgae-based-products-food-and-feed-sector-outlook-europe
https://pubs.rsc.org/-/content/articlepdf/2016/ee/c6ee01493c
https://pubs.rsc.org/-/content/articlepdf/2016/ee/c6ee01493c
https://www.semanticscholar.org/paper/Biofuels-from-microalgae-%25E2%2580%2594-A-review-of-technologies-Brennan-Owende/ce69980068751d551204776abaa99c5e0cf8d535
https://www.semanticscholar.org/paper/Biofuels-from-microalgae-%25E2%2580%2594-A-review-of-technologies-Brennan-Owende/ce69980068751d551204776abaa99c5e0cf8d535
https://www.sciencedirect.com/science/article/pii/S2211926417306677
https://www.sciencedirect.com/science/article/pii/S2211926417306677
http://www.earto.eu/newsletter/the-trl-scale-as-a-ri-policy-tool-earto-recommendations.html%3FL%3D0
https://www.ncbi.nlm.nih.gov/pubmed/29132753
https://www.ncbi.nlm.nih.gov/pubmed/29132753
https://www.ncbi.nlm.nih.gov/pubmed/28681866
https://www.ncbi.nlm.nih.gov/pubmed/28681866
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1541-4337.2010.00132.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1541-4337.2010.00132.x


Kulvinder Kochar Kaur, et al. (2018). Utilizing Microalgae Addition in Novel Food Products which might 
Improve Health-A Review. CPQ Nutrition, 3(1), 01-15.

Kulvinder Kochar Kaur, et al., CPQ Nutrition (2018) 3:1 Page 12 of 15

47. Caporogno, M. P. & Behgoa, C. Anarobic digestion of Microalgae: the benefits of digesting Microalgae 
waste. Curr Biochem Eng SpecialIssue Biomethane., 3, 210-222.

48. Pittman, J. K., Dean, A. P. & Osundeko, O. (2011). The potential of sustainable algal biofuel production 
using wastewater resources. Bioresource Technol., 102(1), 17-25.

49. Samarakoon, K. & Jeon, Y. J. (2012). Bio-functionalities of proteins derived from marine algae. Food Res 
Int., 48(2), 948-960.

50. Pihlano-Leppalla, A. (2000). Bioactive peptides derived from bovine whey proteins: opioid and ace 
inhibitor peptides. Trends Food Sci Technol., 11, 347-356.

46. Sharma, N. & Sharma, P. Industrial and biotechnological applications of algae: a review. J Adv Plant 
Biol., 1(1), 1-26.

51. Korhoneva, H. & Pihlanto, A. (2006). Biactive peptides: production and functionality. Int Dairy J., 16(9), 
945-960.

52. Suetsuna, K. & Chen, J. R. (2001). Identification of antihypertensive peptides from peptic digest of two 
microalgae, Chlorella vulgaris and Spirilina plantensis. Mar Biotechnol., 3(4), 305-309.

53. Morris, H. J., Carrilo, O., Almarales, A., Bermudez, R. C., Alonso, M. E., Borges, L., et al. (2009). 
Protein hydrolysates from the alga Chlorella vulgaris 87/1 with potentialities in immunonutrition. Biotecnol 
Aplication., 26(2), 162-165.

55. Christensen, L. & Sims, R. (2011). Production and harvesting of Microalgae for waste water treatment, 
biofuels and bioproducts. Biotechnol Adv., 29(6), 686-702.

56. Lauritanso, C., Anderson, J. H., Hansen, F., Albrigtson, M., Ecalera, L., Esposito, F., et al. (2016). Bioactive 
screening of microalgae for antioxidant, anti-inflammatory, anticancer anti-diabetes, and antibacterial 
activities. Front Mar Sci., 3, 68.

57. Admassu, H., Abdalbasit, M., Gasmalla, A., Yang, R. & Zhao, Y. (2017). Bioactive peptides derived from 
seaweed Protein and their health benefits: antihypertensive, antioxidant, and antidiabetic properties. J Food 
Sci., 83(1), 6-16.

54. Sheih, I. C., Fang, T. L. & Wu, T. R. (2009). Isolation and characterization of a novel angiotensin 1 
converting enzyme(ACE) inhibitor peptide from the algae protein waste. Food Chem., 115, 279-284.

58. Ngo, D. H., Vo, T. S., Ngo, D. N., Wijesekra, I. & Kim, S. K. (2012). Biological activities and potential 
health benefits of bioactive peptides derived from marine organisms. Int J Biol Macromol., 51(4), 378-383.

59. Schwezfeier, A., Wierenga, P. A. & Gruppen, H. (2011). Isolation and characterization of soluble protein 
from the green microalgae Teraselmis sp. Bioresourc Technol., 102(19), 9121-9127.

https://www.sciencedirect.com/science/article/pii/S0960852410010163
https://www.sciencedirect.com/science/article/pii/S0960852410010163
50.%09Pihlano-Leppalla%2C%20A.%20%282000%29.%20Bioactive%20peptides%20derived%20from%20bovine%20whey%20proteins:%20opioid%20and%20ace%20inhibitor%20peptides.%20Trends%20Food%20Sci%20Technol.%2C%2011%2C%20347-356.
50.%09Pihlano-Leppalla%2C%20A.%20%282000%29.%20Bioactive%20peptides%20derived%20from%20bovine%20whey%20proteins:%20opioid%20and%20ace%20inhibitor%20peptides.%20Trends%20Food%20Sci%20Technol.%2C%2011%2C%20347-356.
https://openaccesspub.org/japb/article/530
https://openaccesspub.org/japb/article/530
https://www.sciencedirect.com/science/article/abs/pii/S0958694605002426
https://www.sciencedirect.com/science/article/abs/pii/S0958694605002426
https://www.ncbi.nlm.nih.gov/pubmed/14961345
https://www.ncbi.nlm.nih.gov/pubmed/14961345
http://scielo.sld.cu/scielo.php%3Fpid%3DS1027-28522009000200009%26script%3Dsci_abstract
http://scielo.sld.cu/scielo.php%3Fpid%3DS1027-28522009000200009%26script%3Dsci_abstract
http://scielo.sld.cu/scielo.php%3Fpid%3DS1027-28522009000200009%26script%3Dsci_abstract
https://www.ncbi.nlm.nih.gov/pubmed/21664266
https://www.ncbi.nlm.nih.gov/pubmed/21664266
https://www.frontiersin.org/articles/10.3389/fmars.2016.00068/full
https://www.frontiersin.org/articles/10.3389/fmars.2016.00068/full
https://www.frontiersin.org/articles/10.3389/fmars.2016.00068/full
https://www.ncbi.nlm.nih.gov/pubmed/29227526
https://www.ncbi.nlm.nih.gov/pubmed/29227526
https://www.ncbi.nlm.nih.gov/pubmed/29227526
http://agris.fao.org/agris-search/search.do%3Bjsessionid%3D1D0BF9C4E80CB5FA012906E5EC5DACFF%3Frequest_locale%3Des%26recordID%3DUS201301601967%26sourceQuery%3D%26query%3D%26sortField%3D%26sortOrder%3D%26agrovocString%3D%26advQuery%3D%26centerString%3D%26enableField%3D
http://agris.fao.org/agris-search/search.do%3Bjsessionid%3D1D0BF9C4E80CB5FA012906E5EC5DACFF%3Frequest_locale%3Des%26recordID%3DUS201301601967%26sourceQuery%3D%26query%3D%26sortField%3D%26sortOrder%3D%26agrovocString%3D%26advQuery%3D%26centerString%3D%26enableField%3D
https://www.ncbi.nlm.nih.gov/pubmed/22683669
https://www.ncbi.nlm.nih.gov/pubmed/22683669
https://www.ncbi.nlm.nih.gov/pubmed/21831634
https://www.ncbi.nlm.nih.gov/pubmed/21831634


Kulvinder Kochar Kaur, et al. (2018). Utilizing Microalgae Addition in Novel Food Products which might 
Improve Health-A Review. CPQ Nutrition, 3(1), 01-15.

Kulvinder Kochar Kaur, et al., CPQ Nutrition (2018) 3:1 Page 13 of 15

61. Fan, X., Bai, L., Zhu, L., Yang, L. & Zhang, X. (2014). Marin algae-derived bioactive peptides for human 
nutrition and health. J Agric Food Chem., 62(38), 9211-9222.

62. Choe, E. & Min, D. B. (2009). Mechanism of antioxidants in the oxidation of foods. Compr Rev Food 
Sci Food Saf., 8(4), 345-358.

63. Gouvela, L., Raymundo, A., Batista, A. P., Sousa, I. & Empis, J. (2006). Chlorela vulgaris and Haeatococcus 
pluvialis biomass as colouring and antioxidant I food emulsions. Eur Food Res Technol., 222(3-4), 362-367.

64. Batista, A. P., Nunes, M. C., Raymundo, A., Gouvela, L., Sousa, I., Cordobes, F., et al. Microalgae 
biomass interaction in biopolymer gelled systems. In Williams, P. A., Phillips, G. O., editors. Gums and 
stabilizers for the Food Industry, 14, Cambridge RSC Publishing 2008.

60. Tang, G. & Suter, P. M. (2011). Vitamin A, nutrition and health values of algae: Spirulina, Chlorella and 
Dunaliella. J Pharm Nutr Sci., 1, 111-118.

65. Gouvela, L., Batista, A. P., Raymundo, A. & Bandarra, N. (2008). Spirulina maxima and Diacronema 
vikianum microalgae in vegetable gelled desserts. J Nutr Food Sci., 38, 492-501.

66. Batista, A. P., Nunes, M. C., Raymundo, A., Gouvela, L., Sousa, I., Cordobes, F., et al. (2011). Microalgae 
biomass interaction in biopolymer gelled systems. Food Hydrocolloids., 25(4), 817-825.

68. Beheshtipour, H., Mortazavian, A. M., Mohammadi, R., Sohrabvandi, S. & Khosraviani-Darani, K. 
(2013). Supplemantation of Spirulina platensis and Chlorella vulgaris algae into probiotics, fermented milks. 
Compr Rev Food Sci Food Saf., 12(2), 144-154.

69. Varga, L., Szigeti, J., Kovans, R., Foldes, T. & Buti, S. (2002). Influence of a Spirulina platensis biomass 
on the microflora of fermented ABT milks during storage. J Dairy Sci., 85(5), 1031-1038.

70. Molnar, N., Gyenis, B. & Varga, I. (2005). Influence of a powdered Spirulina platensis biomass on acid 
production of lactococci in milk. Milk wissen schaft., 60, 380-382.

67. Batista, A. P., Nunes, M. C., Fradinho, P., Gouvela, L., Sousa, I., Raymundo, A., et al. (2012). Novel foods 
with microalgal ingredients-effects of gel setting conditions on the linear viscoelasticity of Spirulina and 
Hematococcus gels. J Food Eng., 110(2), 182-189.

71. Parada, J. L., Zulpe de Caire, G., Zaccaro de Mule, M. C. & Storni de Caco, M. M. (1998). Lactic acid 
bacteria growth promoters from Spirulina platensis. Int J Food Microbiol., 45(3), 225-228.

72. Cho, E. J., Nam, E. S. & Park, S. I. (2004). Keeping quality and sensory properties of dinkable yoghurt 
with added Chlorella extract. Korean J Food Nutr., 17(2), 128-137.

73. Jeon, J. K. (2006). Effect of Chlorella addition on the quality of processed cheese. J Korean Soc Food Sci 
Nutr., 35(3), 373-377.

https://www.ncbi.nlm.nih.gov/pubmed/25179496
https://www.ncbi.nlm.nih.gov/pubmed/25179496
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1541-4337.2009.00085.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1541-4337.2009.00085.x
https://app.dimensions.ai/details/publication/pub.1043523372
https://app.dimensions.ai/details/publication/pub.1043523372
http://www.lifescienceglobal.com/pms/index.php/jpans/article/view/61
http://www.lifescienceglobal.com/pms/index.php/jpans/article/view/61
http://agris.fao.org/agris-search/search.do%3FrecordID%3DUS201301554841
http://agris.fao.org/agris-search/search.do%3FrecordID%3DUS201301554841
https://www.sciencedirect.com/science/article/pii/S0268005X1000233X
https://www.sciencedirect.com/science/article/pii/S0268005X1000233X
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12004
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12004
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12004
https://www.ncbi.nlm.nih.gov/pubmed/12086036
https://www.ncbi.nlm.nih.gov/pubmed/12086036
https://www.sciencedirect.com/science/article/abs/pii/S0260877411003001
https://www.sciencedirect.com/science/article/abs/pii/S0260877411003001
https://www.sciencedirect.com/science/article/abs/pii/S0260877411003001
https://www.ncbi.nlm.nih.gov/pubmed/9927000
https://www.ncbi.nlm.nih.gov/pubmed/9927000
http://www.koreascience.or.kr/article/ArticleFullRecord.jsp%3Fcn%3DHGSPB1_2004_v17n2_128
http://www.koreascience.or.kr/article/ArticleFullRecord.jsp%3Fcn%3DHGSPB1_2004_v17n2_128
http://www.koreascience.or.kr/article/ArticleFullRecord.jsp%3Fcn%3DSPOOBG_2006_v35n3_373
http://www.koreascience.or.kr/article/ArticleFullRecord.jsp%3Fcn%3DSPOOBG_2006_v35n3_373


Kulvinder Kochar Kaur, et al. (2018). Utilizing Microalgae Addition in Novel Food Products which might 
Improve Health-A Review. CPQ Nutrition, 3(1), 01-15.

Kulvinder Kochar Kaur, et al., CPQ Nutrition (2018) 3:1 Page 14 of 15

75. Gouvela, L., Coutnho, C., Mendonca, E., Batista, A. P., Sousa, I., Bandarra, N. M., et al. (2008). Functional 
biscuits with PUFA-ω-3 from Isochrysis galbana. J Sci Food Agric., 88(5), 891-896.

76. Abd, E. L., Baky, H. H., El Baroty, G. S. & Ibrahem, E. A. (2015). Funstional characteristics evaluation 
of biscuits sublimated with pure phycocyanin isolated from Spirulina and Spirulina biomass. Nutr Hosp., 
32(1), 231-241.

77. Singh, P., Singh, R., Jha, A., Rasane, P. & Gautam, A. K. (2015). Optimisation of a process for high fibre 
and high protein biscuits. J Food Sci Technol., 32, 231-241.

74. Gouvela, L., Batista, A. P., Miranda, A., Empis, J. & Raymundo, A. (2007). Chlorella vulgaris biomass 
used as a colouring source in traditional butter cookies. Innovative Food Sci Emerg Rechnol., 8(3), 433-436.

78. Batista, A. P., Niccolai, A., Fradinho, P., Fragoso, S., Bursic, I., Rodolfi, I, et al. (2017). Microalger biomass 
as an alternative ingredient in coolies: sensory, physical and chemical properties, antioxidant activity and in 
vitro digestibility. Algal Res., 26, 161-171.

79. Mofasser Hossain, A. K. M., Brennan, M. A., Mason, S. L., Guo, X., Zeng, X. A. & Brennan, C. S. (2017). 
The effect of antixanthin rich microalgae Haematococcus pluvialis’’and wholemeal floiurs incorporation in 
improving the physical and functional properties of cookies. Foods., 6(8), 57-67.

81. Saleh, A. M., El Fouly, M. M., Shaheen, A. B., El Malky, W. & Khorshid, A. M. (1987). Brue green algae 
in bread manufacture. (Blaugreine Algen bei der Brother stellung). Getreide Mehl und Brot., 41, 19-22.

82. Achour, H. Y., Doumandji, A., Sadi, S. & Saadi, S. (2014). Evaluation of nutritional and sensory properties 
of bread enriched with Spirulina. Ann Food Sci Technol., 15, 270-275.

83. Ak, B., Avsaroglu, E., Isik, O., Ozyurt, G., Kalkas, F., Etyemez, M., et al. (2016). Nutritional and 
physicochemical characteristics of bread enriched with microalgae Spirulina platensis. Int J Eng Res Appl., 
6(12), 30-38.

80. Finney, K. F., Pomeranz, Y. & Buinsma, B. L. (1984). Use of algae Dunaliella as a protein supplement in 
bread. Cereal Chem., 61, 402-406.

84. Dinu, M., Vlasceanu, G., Dune, A. & Rotaru, G. (2012). Researches concerning the growth of nutritive 
value of the bread products through the Spirulina adding. J Environ Prot Ecol., 13, 660-5.

85. Garcia-Segovia, P., Pagan-Moreno, M. J., Lara, I. F. & Martinez-Monzo, I. (2017). Effect of microalgae 
incorporation on physicochemical and textural properties of microalgae incorporation on physicochemical 
and textural properties of wheat bread formulation. Food Sci Tedhnol Int., 23(5), 437-447.

86. Figueira, F. D. S., Crizel, T. D. M., Silva, C. R. & Salias-Mellado, M. D. L. M. S. (2011). Elaboraion of 
gelatin free bread enriched with the microalgae Spirulina platensis. Braz J Food Technol., 14(4), 308-316.

https://onlinelibrary.wiley.com/doi/full/10.1002/jsfa.3166
https://onlinelibrary.wiley.com/doi/full/10.1002/jsfa.3166
https://www.ncbi.nlm.nih.gov/pubmed/26262722
https://www.ncbi.nlm.nih.gov/pubmed/26262722
https://www.ncbi.nlm.nih.gov/pubmed/26262722
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4348284/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4348284/
https://www.sciencedirect.com/science/article/pii/S1466856407000501
https://www.sciencedirect.com/science/article/pii/S1466856407000501
https://www.sciencedirect.com/science/article/pii/S2211926417302953
https://www.sciencedirect.com/science/article/pii/S2211926417302953
https://www.sciencedirect.com/science/article/pii/S2211926417302953
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5575632/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5575632/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5575632/
https://scinapse.io/papers/2187121521
https://scinapse.io/papers/2187121521
http://www.ijera.com/papers/Vol6_issue12/Part-4/E612043038.pdf
http://www.ijera.com/papers/Vol6_issue12/Part-4/E612043038.pdf
http://www.ijera.com/papers/Vol6_issue12/Part-4/E612043038.pdf
https://www.aaccnet.org/publications/cc/backissues/1984/Documents/CC1984a118.html
https://www.aaccnet.org/publications/cc/backissues/1984/Documents/CC1984a118.html
https://www.ncbi.nlm.nih.gov/pubmed/28675970
https://www.ncbi.nlm.nih.gov/pubmed/28675970
https://www.ncbi.nlm.nih.gov/pubmed/28675970
http://www.scielo.br/scielo.php%3Fscript%3Dsci_arttext%26pid%3DS1981-67232011000400008
http://www.scielo.br/scielo.php%3Fscript%3Dsci_arttext%26pid%3DS1981-67232011000400008


Kulvinder Kochar Kaur, et al. (2018). Utilizing Microalgae Addition in Novel Food Products which might 
Improve Health-A Review. CPQ Nutrition, 3(1), 01-15.

Kulvinder Kochar Kaur, et al., CPQ Nutrition (2018) 3:1 Page 15 of 15

88. Fradique, M., Batista, A., Nunes, M., Gouveria, L., Bandarra, A. & Raymondo A. (2010). Incorporation 
of Chlorella vulgaris and Sirulina maxima biomass on pasta products. Part I: preparation and evaluation. J 
Sci Food Agric., 90(10), 1656-1664.

89. Fradique, M., Batista, A., Nunes, M., Gouveria, L., Bandarra, N. M. & Raymondo A. (2013). Isochrysis 
galbana and Diacronema vlkanum biomass incorporation in pasta products as PUFAs source. LWT J Food 
Sci Technol., 50, 312-319.

90. RodrIquez De Marco, E., Stefolani, M. E., Martinez, C. S. & Leon, A. E. (2014). Effects of SpIrulina 
biomass on the technological and nutritional quality of bread wheat pasta. LWT J Food Sci Technol.,58(1), 
102-108.

87. Lucas, B. F., De Moras, M. G., Duarte Santos, T. & Viera Costa, J. A. (2018). Spirulina for snack 
enrichment: nutritional, physical and sensory evaluations. LWT J Food Sci Technol., 90, 270-276.

91. El Baz, F. K., Abdo, S. M. & Hussen, A. M. S. (2017). Microalgae Dunaiella salina for uses as food 
supplements to improve pasta quality. Int J Pharm Sci Rev Res., 46(2), 45-51.

94. Carrasco–Castilla, J., Hernandez-Alvarez, A. J., Jimenez-Martinez, C., Guttierez-Lopez, G. E. & 
Davila-Ortiz, G. (2012). Use of proteomics and peptidomic methods in food bioactive peptide science and 
engineering. Food Eng Rev., 4(4), 224-243.

95. Kent, M., Welladsen, H. M., Mangoli, A. & Li, Y. (2015). Nutritional evaluation of Australian microalgae 
as potential human health supplements. PLoS One., 10(2), e0118985.

93. Ursu, A. V., Marcati, A., Sayd, T., Sante-Lhoutllier, V., Djelveh, G. & Michaud P. (2014). Extraction, 
fractionation and functional properties of proteins from the microalgae Chlorella vulgaris. Bioresourc Technol., 
157, 134-139.

96. Carocho, M., Barreiro, M. E., Morales, P. & Ferreira, I. C. F. R. (2014). Adding molecules to food, pros 
and cons: a review of synthetic and natural food additives. Compr Rev Food Sci Food Saf., 13(4), 377-399.

97. Asioli, D., Aschemann-Witzel, J., Caputo, V., Veechio, R., Annunziata, A., Naes, T., et al. (2017). Making 
sense of the “clean label” trends: a review of consumer foods choice behaviour and discussion of industry 
implications. Food Res Int., 99(Pt 1), 58-71.

98. Raymundo, A., Gouvela, L., Batista, A. P., Empis, J. & Sousa, I. (2005). Fat mimetic capacity of Chlorella 
vulgaris biomass in oil-in water food emulsions stabilized by pea protein. Food Res Int., 38(8-9), 961-965.

92. Prakash, D. R. & Kumari, P. (2011). Preparation of low fat and high protein frozen yoghurt enriched 
with papaya pulp and Spirulina. Trends Biosci., 4, 182-194.

https://www.ncbi.nlm.nih.gov/pubmed/20564448
https://www.ncbi.nlm.nih.gov/pubmed/20564448
https://www.ncbi.nlm.nih.gov/pubmed/20564448
https://www.repository.utl.pt/bitstream/10400.5/11491/1/REP-LWT-CEER.pdf
https://www.repository.utl.pt/bitstream/10400.5/11491/1/REP-LWT-CEER.pdf
https://www.repository.utl.pt/bitstream/10400.5/11491/1/REP-LWT-CEER.pdf
https://www.sciencedirect.com/science/article/pii/S0023643814001303
https://www.sciencedirect.com/science/article/pii/S0023643814001303
https://www.sciencedirect.com/science/article/pii/S0023643814001303
https://app.dimensions.ai/details/publication/pub.1099659808
https://app.dimensions.ai/details/publication/pub.1099659808
http://globalresearchonline.net/journalcontents/v46-2/10.pdf
http://globalresearchonline.net/journalcontents/v46-2/10.pdf
https://link.springer.com/article/10.1007/s12393-012-9058-8
https://link.springer.com/article/10.1007/s12393-012-9058-8
https://link.springer.com/article/10.1007/s12393-012-9058-8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4344213/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4344213/
https://www.sciencedirect.com/science/article/pii/S0960852414000960
https://www.sciencedirect.com/science/article/pii/S0960852414000960
https://www.sciencedirect.com/science/article/pii/S0960852414000960
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12065
https://onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.12065
https://www.ncbi.nlm.nih.gov/pubmed/28784520
https://www.ncbi.nlm.nih.gov/pubmed/28784520
https://www.ncbi.nlm.nih.gov/pubmed/28784520
https://www.sciencedirect.com/science/article/pii/S0963996905001031
https://www.sciencedirect.com/science/article/pii/S0963996905001031
http://trendsinbiosciencesjournal.com/article/756LKuuDatEh~2QvbJyrnRFvCKMnlKsKxc1giEX6Zanf9S3qCsnJ4zxOb7Z5qE22PGr06fEr~V1KK2Q0w7M33w--
http://trendsinbiosciencesjournal.com/article/756LKuuDatEh~2QvbJyrnRFvCKMnlKsKxc1giEX6Zanf9S3qCsnJ4zxOb7Z5qE22PGr06fEr~V1KK2Q0w7M33w--

