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Microalgae are a large and polyphyletic group of O,-evolving photosynthetic microorganisms, mostly aquatic,
comprising prokaryotic cyanobacteria and eukaryotic members. Estimates of the world microalgal production are
around 50.000 t/year, Chlorella sp. and Spirulina sp. accounting for more than 90% of the total microalgal biomass
production. These microorganisms have been widely recognized for their nutritional and therapeutic properties;

therefore, a significant growth of their market is expected, especially in the nutraceutical, food, and beverage

segments.
microalgae cyanobacteria Chlorella sp. Spirulina (Arthrospira) sp. nutritional value
aquaculture cosmetics skin care

| 1. Introduction

The Chlorella sp. market is expected to grow at a Compound Annual Growth Rate (CAGR) of 6.3% from 2021 to
2028, reaching USD 412.3 million by 2028 [, In terms of value, the Spirulina market is much larger and is
expected to reach USD 1.1 billion by 2030, at a CAGR of 9.4% from 2023 to 2030 [&. For both markets, the main
growth drivers include: (1) the consumers’ greater tendency toward a protein-rich diet; (2) increasing awareness for
health and wellness; (3) the growth of the nutraceutical industry; (4) an increase in vegetarianism; (5) a growing
demand for natural food colors and other microalgal sourced products, such as omega-3 fatty acids; and (6) the
development of innovative Chlorella food and beverage products, and products that include Spirulina as an

ingredient.

Europe held the largest share of the overall Chlorella market in 2021 [, where it is cultivated in closed production
systems (fermenters or photobioreactors) BIABIEIIEI | jght can support the growth of Chlorella sp. in the
photobioreactors (autotrophic conditions), while sugar-based growth is done in the dark inside fermenters
(heterotrophic nutrition). The heterotrophic mode for the cultivation of Chlorella sp. is expected to grow significantly
in the next few years due to higher productivity and a lower risk of contamination, water consumption, and use of
space . As photosynthetic organisms, microalgae have the ability to convert light energy into chemical energy.
However, many species, such as Chlorella sp., Spirulina (Arthrospira) sp., can also assimilate and oxidize organic
carbon molecules, extracting energy from them . This process can occur both in the absence of light, a condition
known as heterotrophy, or in the presence of light, referred to as mixotrophy and photoheterotrophy. Although

North America is expected to hold the largest share of the Spirulina market in 2030, the market in Europe is
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expected to register the fastest growth until 2030 2. Spirulina is cultivated in raceways, in autotrophic conditions,

normally inside greenhouses in Europe and outdoor pounds elsewhere in the world [BI[2QIL1],

Chlorella vulgaris held the largest share of the overall market in 2021, but the Chlorella pyrenoidosa or Chlorella
sorokiniana segment is expected to grow significantly in the next few years L. Presently, Chlorella sp. is a genus
from the class Trebouxiophyceae, phylum Chlorophyta, and kingdom Plantae 2. The taxonomy of Chlorella sp.
has been evolving for decades and currently represents a group of morphologically similar species of polyphyletic
origin rather than a natural genus 131 A total of 14 species are now assigned to the genus Chlorella, including both
C. vulgaris and C. sorokiniana. Conversely, C. pyrenoidosa is no longer a valid name and most strains formerly
identified as C. pyrenoidosa have been renamed, although C. pyrenoidosa strains in the literature and listed in
culture collections can be found; in this case, C. pyrenoidosa refers to strains of uncertain taxonomic status, which
have not been examined for reassignment yet 13l |n this research, researchers will consider the name C.

pyrenoidosa as it appears in the literature or web sources.

Regarding Spirulina sp., a clarification is necessary. Both Spirulina sp. and Arthrospira sp. include cyanobacterial
species very similar to each other, but the two genera are taxonomically distinct 4. Many species listed in the past
as Spirulina sp. have more recently been included in the genera Arthrospira sp., comprising all those grown
commercially and sold as Spirulina 2213l Therefore, the trade name continues as Spirulina with no italics. The
most important species of Arthrospira sp. exploited for commercial mass cultivation include Arthrospira maxima,

Arthrospira fusiformis, and Arthrospira platensis.

| 2. Human Food and Nutrition

In 2021, the nutraceutical sector dominated the Chlorella market, due to the distinct properties and benefits of
Chlorella as a “healthy food” that contributes to a healthy immune system and body W. The increasing
consciousness regarding health and well-being, as well as the expansion of the nutraceutical industry, highly
contribute to maintaining the nutraceutical segment atop the Chlorella global market. Regarding Spirulina, the
nutraceutical segment accounted for the largest share of the market, but the food and beverages segment is

expected to grow significantly up to 2030, mainly due to the increasing demand for phycocyanin 2.

The current dominance of the nutraceutical sector in both Chlorella and Spirulina markets is justified by their high
nutritional value. Although their microalgal composition varies with culture age and cultivation conditions [8IIL7I[18]
Chlorella sp. and Spirulina (Arthrospira) sp. are characterized by their high protein content, low fat, suitable amino-
acid profile, high concentration of vitamins (including B12), omega-3 and omega-6 fatty acids, minerals (potassium,

calcium, magnesium, selenium, zinc, and others), and bioactive compounds (Table 1).

Table 1. Nutrient composition of Chlorella and Spirulina [121[19][20][21][22][23]24][25][26]

Nutrient Composition Chilorella Spirulina

Macronutrient (% dry weight)
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Nutrient Composition Chilorella Spirulina
Protein 42—-65.5 52-72
Carbohydrate 8.1-65 9-25
Lipid/fat 1.6-40 1-8
Fiber 1.6-6 2-18
Minerals/Ash 6.3-27.3 3-13

Essential amino acids (mg/g protein)

Leucine 40-95 56-84
Phenylalanine 20-96 29-48
Lysine 35-82 35-51
Valine 28-78 29-54
Isoleucine 1.0-44 1.2-41
Threonine 40-62 30-62
Histidine 10-35 6.0-28
Methionine 6.0-58 16-28
Tryptophan 1.0-24 10-20

Other amino acids (mgl/g protein)

Aspatrtic acid 38-109 54-118
Serine 13-95 23-68
Glutamic acid 76-137 70-105
Glycine 60-105 39-78
Alanine 82-159 51-108
Cysteine 2.0-35 2.0-6.0
Tyrosine 13-84 30-48
Arginine 47-74 4.0-77
Ornithine 1.2-1.3 nr
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Nutrient Composition

Proline

Fatty acids (FA)

Saturated

Unsaturated

PUFA

w-3

Alpha-linolenic acid (essential FA)

w-6

Linoleic acid (essential FA)

Vitamins (mg/100 g)
B1 (Thiamine)
B2 (Riboflavin)
B3 (Niacin)
B5 (Pantothenic acid)
B6 (Pyridoxine)
B7 (Biotin)
B9 (Folic acid)
B12 (Cobalamin)
C (Ascorbic acid)
E (Tocopherol)
A (Retinol)

K

Chlorella
27-85

25-331

60-701

36-65 1

14-19.31

11-211

1524
4.8-6.0
23.8
13
1.0-1.7
191.6
0.61-26.9
0.1-125.9
15.6-100.0
6.0-2787.0
13.2

0.033

20288; Meticulous Research: Maharashtra, India, 2022.

Spirulina
20-41

45-56 1
63-66 2
41-521
33.8-37.12
30-421
23.1-24572
0.1-0.22
nr
23.1-2452

16-171

3.5

3.2
12.1

0.4-25

0.78

64

0.033
0.012-0.24
nr

2.8-75
‘oduct
ana) by
sast to

nr

2. Meticulous Market Research Pvt. Ltd. Spirulina Market by Product Type (Powder, Tablets,
Capsules, Flakes, Phycocyanin), Distribution Channel (Business Channel, Consumer Channel),
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Application (Nutratewbicials jdtaldaki§ Belse Fages thaniondllibiee dyComtividgtiescAdriculture)—Globall

Forecast to 2030; Meticulous Research: Maharashtra, India, 2023.

Currently Chlorella and Spirulina are mainly sold as powder as well as tablets, extracts, capsules or flakes W2, |n

}31 |croalgae CultlvaFn Sustarnabl || roalgae S Iutrons—AI raI ae ilable online:
these torms of commercialization, both Chlorella and” Spirulina are sol WI'[ urt er processing of the

blor}}r]t; és«/ Sa(l)lm}r%rgaelgagé:r%ntfn n({our process- mlcroalgae/ (accessed on 19 October 2022).

4. Duplaco, B.V. Duplaco Netherlands—Sustainable Algae Farm. Available online:

Althoes: /RAp| &b Edim/ qat caRisdind R1ED IGerRsh&s 20ighly, valuated dietary supplements, they have been

incorporated in ice creams, snacks, muffins, crackers, bars, cookies, pastry cream bread, smoothies and other

5. Fermental Our Proc sses Availa I online: https:// /science/processes/
beverages paga and noo oghurts, Jke Yy gums, anép MU@? gd%ona ly, ﬁ% noté)worthy that some

accessed on 21
panresshave acét]iv ely‘engaged in the development of food supplements and nutraceutical ingredients with very

Iﬁglﬁ’hyldedrwﬁlbycem xaailzib) e\ lgnhoer dattinss/AployessiuBurie@isieess Spiony d8 Vatdepi2QRRE® 2289, The

o BRI B e RS el ARTIFA IR seats, Avipgies
=N O A 20 SR TSI R PR PICEE o PR R GUERep sy 1 abuncance of

amino acrds iron, vitamin K, and beta-carotenes.
8. AlgoSource la Culture des Microalgues. Available online: https://algosource.com/la-culture-de-

Chioripiogl grige jeesisadt piy2diviay20i28)a sp., accounting for 1-2% of its dry weight (Table 2). Thus, the
BEURPEIOR B GRS B M PSRERS A AORED 0D QUG TR BaR e e R Saf A Koo ke

imparts g Interze green solor that may not,be, su ?B't?ofﬁﬁ.éh‘?\n%?ofr'%ﬁf’c"%rf’é PHStoRSESHIS A some
con&pa]nf\egtlhavmoa al_rétrve |n§%I\S/eéJll nml':”r]lee r‘é‘fx"ﬁe@”ﬁd&é’f ﬂ%\exlfgy .?nd white Chlorella as alternative

solutions to meet and enhance the emerging consumption demands BUB2I33I34 On the contrary, Spirulina

1QreROpRY R KA ELINgR VAR BiIgRBAE KRS WY W-eREP B ¢RI SR Yo RCaaBRE gy On 23 May
2023).

SRR B BTSN SN RE LRSI LAY ond Spirine s i e oo

d t | color, t f duct df
AR o, S A LSS GRS SR oo e e
desserts, gelatrn dessert coatings and toppings, beverage mixes and powders custards, yogurts, puddings,

1btfayine el Ghligliamiey esinekeat§ 0. o E N I2AlgRaRARY A adRBIS SN xidant activity. The
phyREBR AN WA R RE PR RIO(8985Eh 08B sdeiailfiREIe BY 08, 430w d a8 GEB2RERAN ZINOYeIMAE023 to

2034022)This market growth is driven by the increasing adoption of phycocyanin for nutraceuticals and the rising

19N PrItE 2l BIngar PAHRY IR PBYSPRY 2RI A O8NP TR MBI A O e GRIASANGT epnErémh 'arde Y-S
Eurepsh &&uisites for Its Food Uses in Europe. J. Appl. Phycol. 2015, 27, 1845-1851.

1418¥ie ©. PIQFEHPcSAte MRS e A5 RIREEIR(RR MRS 08y §h GYfrobacteretisTihais 2]
Diversity in Space and Time; Whitton, B.A., Ed.; Springer: Dordrecht, The Netherlands, 2012; p.

Pigment Chlorella sp. Spirulina sp.
Chlorophylis 1.16-24.0 3.01-17.0
1 iem.
Chlorophyll-a 0.25-18.3 2.7-10.8
1 Chlorophyll-b 0.07-6.81 0.21-0.42 *hemical
Pheophytins 9.73-26.93 8.24-13.49 garis

voldirieu using wviniereric culuvauorl Conuiuuris. Alydl Xes. Zuly, 506, LULS02.
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1 Pigment Chlorella sp. Spirulina sp. sroalgae
Pheophytin-a 2.31-5.64 nr
Carotenoids 0.24-8.21 0.23-6.5
1 Carotenes nr nr )id
Phases
[-carotene 0.007-7.18 0.02-2.5
Xanthophylls nr 2.5-4.7
1 Py . AOAC
Astaxanthin 0.25-6.8 0.095-0.72
2 Canthaxanthin 0.67-1.17 0.44-0.65
Lutein 0.052-13.8 0.12-1.03 Energy
Violaxanthin 0.010-0.037 nr
2 osition-
Zeaxanthin 0.074-7.00 0.028-2.0

5 Phycobiliproteins

Phycocyanin Absent 95-251

23. Alfadhly, N.K.Z.; Alhelfi, N.; Altemimi, A.B.; Verma, D.K.; Cacciola, F.; Narayanankutty, A.; Rohn,
S.; Alfadhly, N.K.Z.; Alhelfi, N.; Altemimi, A.B.; et al. Trends and Technological Advancements in
the Possible Food Applications of Spirullfra@héEiRICefealth Benefits: A Review. Molecules 2022,

27,5584.
Carotenoids are lipophilic compounds found in Chlorella sp. and Spirulina sp., which have seen an increased

24k oftimiach Mede pateatid Mougnsellirfus&aR. 5 d¥s; BRUORTIRBuRAPRECAEARS ahMioraalgathigselidtary
sup¥ldQRHR MSAGURGILINE REVEBIIAS (202P0tdRe)388 w88 Grom Chiorella sp. are sold at USD 300-700 per

29 pammenmarkeblfa: Captanaiiasuen ae ditsinehave g hAERIEAbRCSIVIEPBIIER0 DEtRAMES such as
antpRfRmEIatery AreReias Soffceagibenn shawR gl fkikeactye, Pigrenigan promote or prevent age-related

macular disease which is the leading cause of blindness and vision impairment [45]
26. Tiong, |.; Ru, K.; Sung, Y.Y.; Jusoh, M.; Effendy, M.; Wahid, A.; Nagappan, T.; Sung, Y. Chlorella

VUKYIS A Pe ectlve on Its Potentlal fQr Combining High Biomass with High Value Bioproducts.

yrezaﬂ Aquarists

20h. Zdhmjicrealgardqoaclingsedipms fkoBugple reaoted’8adanlgontomes, worth USD 264.8 billion, and it is
expadpst Avvveacal nE ragl gacoaassy @nfosol #8g edieniamse ppte mentath @ cepaseartlan 23 dbayn202@)mains

A ERLIRSYRBVAIE RIS ILAGYBHS AR BSEnER AR tABREIL oL X epiglion g alternative
norR el Inal 8 B B UL, P Bt SUERES NP RIS o b PAHATR B L PISRYIS SARRSRGnAT foct the
wtﬁ{%ﬂ%&@@%@dﬂﬁq LB LR MG B SRS E A3 Pcggadined m e prced,
offer advantages when used as a supplement in fish and other aquatic animals.

29. AlgoSource Spirugrass, Lipidic Fraction of Spirulina Biorefining. Available online:

In dtfitipsifitalgpsutiteyaenHn i acesdics/spirvgr assiftasgges/ {acaesredapldokidaywtdidBhen serves as

nourishment for fish and their larvae; and incorporated into feed for the nutrition of adult fish and as a substitute for
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AxhAlgaSoufise SipiruliysatjtAmopuesu s Bisatitiy e fodradtaf, Spjoaknaurdvesiaptaieslitypically have their own

midndtpgad ahgmiatintesgermtinu tRegactiog/ s rinyeat/isngsenidactgssédich 2ed/]ded28)panies are the
12 SRS R CRange: NPYRSHATRIS SVLAMAR HSoraqtion allale an this tapicrThe potenial of
RN S R AR 43 R TR SRR Lo S SR LRIRINGRIERIS Wik TR BEREiAT 4
e N oS S A R B R e M S S ot e ThG Uty B 83 2023,

198, 109123. . e . .
Microzﬁgae spec‘?es such as Chlorella sp. are typically used in finfish hatcheries as a food source for rotifers or

3Rrtéxtian sy 0¥ amikl oreelyo & kit i€ MeraibacdulgalrisoMubdsdiatiantingients such as fatty acids, amino acids,
carbigpsidsywitaal e crod | giecisriren’ 202 Ordsah ha nidyralyiteecktioke Hiee ilgaioa s aabes o€ danpl2bkton.
Zoddlayk2@}2 8)at has been fortified with microalgae has shown potential as an effective enrichment strategy for
PIORRGA: Lo 1RGN, AVSNABIE BHine. b iy A ek St (5 dR8Le LR A e
(Mi%ﬁgsl.s anguillicaudatus) with live Moina sp. and Daphnia sp., fortified with Chlorella sp., has led to improved
growth and survival rates. Similarly, African sharptooth catfish (Clarius gariepinus) exhibited enhanced growth and

ShirMerA¥ertha YéacddemGihkai 18r AadaBlie ARNS HIERREW I I AINSS - EMBRILE S Y fBraNicrura).
Thd aEeRDhQY AW ASRRnce of freshwater carp (Catla catla) significantly improved when fed Cyclops sp.

IR NB DS R AR P iR SN HEIRaIRG My PEHAPBIERT, VLG RS4RI SRE SHENS e Significant
IMPENGERRYRiSPETE RV E i By B UBSGE alllf AFRIGHCAI A RIPIRYROEardiey, of Beta
spleqgBieYRIR PRBIMESHD isEBRAYEEE oA SrRsRLicile hniintUYRie&BRals), Geography—Global

Forecast to 2030. Available online: https://www.meticulousresearch.com/product/phycocyanin-

Chl%glrl e%%i%%?g’é‘é’é%% g(\{tgﬁo%rm gy.ﬂﬁ(gfhe potential to replace fish oil and fish meal in diets, enhancing

growth and meat quality, stimulating immunity, and improving the pigmentation in various fish species [24149[50][51]
3RIBPiRALE, Mdmofeogidwili¥ a REALRS of -Apbbidsnhirngng Rigsstiniity akERIesalasiulgriinRiampes in
addRdMengerwirielRigisemirrtagies ARdogEayABEBAIS 8RB0l Mié-the immune systems of various
FENHERRSIESA-V T Sterbole'® PRASES GBIoakISAY A SHIHERR, (/ISR \PPS SIS Phagocytoss,
InClieRSTHNEAEGIPAA G FRHEH GRLANBRESS HIe FIRIE ST ChRIDERTIESTT DiRlt)ostfpieAt el in immune
resptainY ORICHENLIATIYETR: 490 ‘G SHAIRBCIIRBRMEISSIRY PRGSO MRAARE feHializgRhe toxicity
of h@ﬁ%mﬁf@@reﬁﬁﬁg‘ﬁuﬁrbf?gﬂﬂ?rﬁfbﬁ%a?ﬂﬁ%ﬁ]%,"ELQ'S? ipRoyggreproductive performance by increasing

egg production and hatching rates B9, Moreover, in the realm of aquaculture, there exists a widely accepted
3 elps?anléirlﬂg’tﬁaet_ethle_l 's‘?jr’vﬁlgpr’a%%f nssﬂqgr\/g)e'_g(pel‘r%%be[)s' -aUr'érﬁa?rQa&é_glljr&)ep \F\I/Welr% %tllj?tﬂr% I?Jrs(i:}nsgs Nz6d 4
ot iSRRI AT S RSO ARG IRIo RS ffomuChlorella Vulgaris. J. Agric. Food Chem.
2010, 58, 793-797.

3P4’“@o§n¥éti@§%\ﬁdf$kﬁ1 @a@@ J. Comparison of the Accumulation of Astaxanthin in

Haematococcus Pluvialis and Other Green Microalgae under N-Starvation and High Light
BioGminditmnspddicde chndl lipiekt. 26Med23rabhl) 718icltd¥Bgae are increasingly being recognized as potential
RS C P P BRI L R ROSORS BILAHRCYS Shrased PighEHE o
I G R RE Y, TS €IS & T AR B At e8P the R AR LY BMSIRIALR S fiREs e
PO e G B RGBS S Y SRR i D Sl A B AR B RS S i B RS Ao A S S LA
PR BRSe. can. J. Microbiol. 2002, 48, 514-521.
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4lheéGlabaetiez , dorbpp Bashans ctmarende dtiGedvin ofdinetivicratlga Ghtosetald/ggtscitihedes, peptides,
andCoitarmiadbi(izddeas)l GiwadtiveeddmpdginiatdrBeads/witlathyp. Piadt-Srowitia: Rrothakpngal apterivith their
antidzidapirdluhfrBsasiltrst escApplgibm\abdited/iarebialadB00, 66sn&ié-drbBakincare products for their anti-
BBV Blong, v. AR ARG Rt BBt Y B Fe B tRAT =
SRR ROATRRHET S MR P PR F ARG s 9P RG R A R s S g oo

YT

43. Thbitrss BivadGatesyrhholtoitiesniin Khes|alsp God\eaylink ¢achbastessanthd roalga ects/ant for
Sources of BioactivecGompoandisaiods? iy endis doreedpodeirny Binrdfisd®iS8 Review. Antioxidants

2023, 12, 328.
Bioactive . . .
4Compound Biological Activity A
Scavenges free radicals, fights wrinkles, delays aging, soothes eye skin. 2—-1542.
Antioxidant, anti-inflammatory.
4 Carotenoids Provides blue light and UV protection. of
[B-Carotene serves as a natural colorant in cosmetics.
Lutein promotes regeneration of normal retinal blood vessels.
4 Prevents melanin deposits, whitens the skin.
. . Repairs the skin barrier, capillaries, and photo-aging skin, reduces erythema and
4 Vitamin C . . . . .
telangiectasia, and lightens skin wrinkles.
Stimulates collagen synthesis in the skin. 29 May
Vitamin E Antioxidant.
4 Repairs the skin barrier, treats some skin diseases.
Antioxidant, antibacterial. Jon 29
Polysaccharides Good film-forming properties, reduces water evaporation on the skin surface and
provides a moisturizing effect.
4 Peptides Anti-inflammatory. inded
P Protects skin , reduces UVB and UVC-effects.
E Flavonoids Antioxidant activity.
Phenols Stimulates collagen synthesis in the skin, reduces wrinkle formation. 2021
542, 736841.

51. NaPolitano, G.; Venditti, P.; Agnisola, C.; Quartucci, S.; Fasciolo,[E].[;S_g]Muscari Tomajoli, M.T.;

Microalgal lipi lay a crucjal role jn cosmetics, serving_ various functions 28191 T are used. as moisturizi
eremi I,I.dé.!o@étofne, &M.; Uk |.?t|,m§. %%w_ard's%ulstam%b][é quaculture rée))//stems:elgllgﬁjglc_al anopj

agents, .emollients,, surfactants, emulsiflers, _texturizers,.color an ragrapnce calrrier reservati carriers,

g r:nnwronmental fm act of’ Repfacm Fishmeal wWith Art rospir ?—'qatensus Sﬁloec?sted%kl plrullna).%r.I

bioactive ingredients. The e icroalgal lipids commonly used in cosmetics include triacylglycerides, waxes,
iean: rod.r%Z , 3%[ i%@% garip Y Vi
ceramides, phospholipids, sterols, as well as hydrogenated, esterified, and oxidized lipids. Each of these lipids

Srirlg ukigkdprbpée fBaRge 2nfefiie 6o o irRisHENR Meg iRsp Rie BaaRiaHaN MaGEandh RarformarGriasg.
Feed Utilization in Fish and Shrimp: A Meta-Analysis. Aquac. Nutr. 2022, 2022, 8517733.
5‘§”.'7‘/E\6*2;feI?Eéetﬁ?;llgnﬂ?ﬁ.?ﬁiﬂ%ﬁ?éem?” Simaz. .?%%‘i%‘l??vﬁ?\‘?'éf‘f'&ﬁéﬁl w.gﬂ??f ﬁ&%‘%?é‘?;ﬁf KA e _”|°m
BWood, M8 Kiowosad 5 (Rnaiesyk DRe Eflectivenass of Arthrospira Platonsis and -
provide efficient and sustainable alternatives makes them an appealing option for both cosmetic manufacturers and

consumers in search of innovative and conscientious solutions. In this regard, major companies in the cosmetic
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indddicy dalgaisein RetievingiGiressiel Conditio spidlieatiag Foish)and iGheltis S pedic sspecveokens
and'guans Reabl@ap2, 24, 101135,

4. rvalh .C.: Caramujo, M. rotenoids in A [ ms and A lture: A
54. de Carvalho, C%blg%.aExgrjr%les 6]1‘ cct:)(glmoett(?csOrrgeYQ’rketeéqé)Jf;Jl Fn%J%F 8(? %te%c go?n %nigsqacu ture

Colorful Business with Implications for Human Health. Front. Mar. Sci. 2017, 4, 93.

-Manufacturer Product Ingredient Ref.
Estée Lauder Perfectionist Pro Chlorella vulgaris extract [60]
22, 291,
Thalgo Activ Refining Blocker C. vulgaris extract [61]
< Spiruline Boost collection (booster concentrate, [62][63] al
antipollution gel-cream, detoxifying serum, and Spirulina platensis extract [64][65]
booster shot mask)
. Institut right
' Intensive Spiruline collection (serum and creme) Spirulina maxima extract [66][67]
Esthederm
£ Merveillance LIFT collection (night cream, firming . J.
Nuxe cream, lift eye cream, and firming-activating C. vulgaris oil [68]
serum)
£
Blue vitamin C, phycocyanin
Algenist Blue Algae Vitamin C™ Dark Spot extracted from S. platensis 69 21, 8,

extract

60. Estée Lauder Inc. Perfectionist Pro Multi-Zone Wrinkle Concentrate with Niacinamide + Chlorella |

Furﬁ%tr%}‘e‘ffuﬂqgrvxgmc@tﬁ&%hé\/@‘?ﬁ%ec%m&%es have been actively involved in the creation of exclusive or
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