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Abstract

In recent years, the issue of bioactive molecules derived from microalgae has emerged as important
sources that can be used in human and animal nutrition, as well as their antibiotic, antiviral, anticancer,
antifungal, antibacterial, anti-inflammatory effects. These natural compounds cannot be only assigned as
pharmaceutical raw materials, but also in the construction of synthetic molecules. On the other side when
compared with the classic ingredients of the food industry; the demand for the products that contain
one or more functional compounds with health care contribution is rapidly increasing. According to this
fact, market shares of the natural products such as flavonoids, catechins, phenols, and phenolic acid have
reached to a point that cannot be ignored. In the literature, the bioactivity of the natural products for
the effects of the immune system on acute or chronic reactions of the stimulants as injury, inflammation
have been investigated and this paper includes a mini review on in-vitro bioactivity of microalgal extracts
together with the total phenolic contents and antioxidant capacities.
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Microalgae are planktons, of which the sizes vary from a few microns to several hundred
microns, and basic producers that synthesize the complex molecules necessary for their
life via photosynthesis with carbon dioxide and inorganic substances in their cells with the
help of chlorophyll mainly in the aquatic environment. The classification of phytoplanktonic
microalgae are realized according to their features such as cell morphologies, cytology,
pigment substances they contain, and reproduction form they show. Planktonic microalgae
groups belonging to Cyanophyta, Chlorophyta, Euglenophyta and Diyatomophyceae cultures
are abundant in fresh water, while Pyrrhophyta, Crysophyceae, Xanthophyceae cultures are
relatively less. The most common group found in the brackish water is the Diyatomophyceae
with its many species. Studies on the cellular structures, metabolism, and adaptation
mechanisms of microalgae, which constitute a very important part of aquatic organisms and
accepted as the first step of life, have been increasing in recent years. Exposing microalgal
cultures to stress conditions in cultivation environments causes their metabolism to alter
and makes them advantageous in many application areas. At this stage, determining the
reproductive efficiency of microalgae and expressing them with mathematical models
constitutes the sustainability criterion of the system. In particular, different studies have been
done on modeling the effect of light intensity and temperature variables.
Microalgae are grown for the production of high value-added bioproducts having many
bioactivities as well as energy raw materials, and high protein content playing an important
role in feeding of animals in rivers and seas and thereby contributing to a more sustainable
bio-sourced economy. Because of the protein, carbohydrates, fatty acids, vitamins, mineral
pigments, and many other important products they accumulate in their cells, they are also
used as a nutritional supplement by humans. It is important to obtain and expand the
industrial use of these products of natural origin, such as flavonoids, catechins, phenols
(carnosol, rosmanol, rosamaridifenol) and phenolic acid (carnosic acid, rosmarinic acid),
which can be used commercially in the food and pharmaceutical industry [1].

The presence of some important phenolic components (ascorbic acid, cinnamic acid,
salicylic acid, gallic acid, caffeic acid, chlorogenic acid, vanillic acid, syringic acid, gentisic
acid, ferrulic acid, sinapic acid, p-coumaric acid, protocatechuic acid, 2,3-dihydroxybenzoic
acid, kaempferol, catechin, epicatechin, epigallocatechin) were investigated by Farvin &
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Jacobsen [2] from 16 different seaweed, Benayad et al. [3] from
cactus flowers, Hyun et al. [4] from Dendropanax morbifera leaves,
Klejdus et al. [5] from Cyanobacteria sp., Machu et al. [6] from many
different algae species extracts.

In studies conducted with algal biomass throughout the
literature, it has been observed that the total phenol, total
antioxidant, and total flavonoid contents were examined. The results
of the analyzes made with biomass or extracts vary according to
the conditions they were obtained. Hemalatha et al. [7] used three
different solvents (methanol, acetone, and hexane) in the study with
Chlorella marina, Navicula clavata, and Dunaliella salina microalgae
as tabulated in Table 1. It is clearly seen that both the phenolic and
antioxidant content varied according to the extraction solvents.
Miranda et al. [8] found that in their study with Chlorella vulgaris
grown under special conditions, they found the content of this
species as 24.95mg Catechin per g dry weight. In the study of Goiris
et al. [9], the carotenoid, phenolic contents of phenolic substances
and antioxidant activities in ethanol/water extracts from different
microalgal biomass were stated in Table 1. It was concluded that

the phenolic content in the ethanol/water extracts varied from
1.26 to 4.57mg GAE per g dry weight where relatively high phenolic
contents greater than 3mg GAE per g dry weight belonged to
Isochrysis, Neochloris oleoabundans, Phaeodactylum, Tetraselmis.
and a mixed culture of marine diatoms [9]. Similarly, in Table 1,
the antioxidant capacity varied depending on the species with a
maximum value of 69.40μmol TEAC per g biomass in ethanol/
water extracts where relatively high phenolic contents greater than
40μmol TEAC per g dry weight belonged to Botryococcus braunii,
Chlorella, Neochloris oleoabundans, Phaeodactylum tricornutum,
Tetraselmis and Tetraselmis suecica [9]. In another study with
Chlorella protothecoides, Chlorella pyrenoidosa, Chlorella vulgaris,
Chlorella zofingiensis and Nitzschia laevis, the total amount of
phenol was given as 14.95, 13.90, 11.43, 3.47 and 2.37µg GAE per
g dry weight where the total antioxidant capacity was 11.41, 8.4,
5.53, 1.83 and 2.21µmol TEAC per g dry weight [10-12]. Both total
phenolic content and antioxidant capacities of microalgal species
are compared with some fruits and vegetables and presented in
Table 1.

Table 1: The total phenol contents and antioxidant activities of different microalgal species studied in the literature in
comparison with some fruits and vegetables.
Microalgal Species

Chlorella marina
Navicula clavata
Dunaliella salina
Botryococcus braunii
Chaetoceros calcitrans
Chlorella sp.
Isochrysis sp.
Mixed culture
Neochloris oleoabundans
Phaeodactylum tricornutum
Tetraselmis sp.
Tetraselmis suecica

Total Phenol Content (mg GAE g-1 Dry
Weight)

Total Antioxidant Capacity (μmol
TEAC g-1 Dry Weight)

0.78±0.032 (methanol) 0.63±0.031 (acetone)

1.03±0.02 (methanol)

0.34±0.028 (hexane)
0.17±0.024 (hexane)
1.99±0.17
1.84±0.11
1.47±0.07
4.57±0.18
1.26±0.06
3.73±0.24
3.75±0.46
3.74±0.10

0.50±0.03 (hexane) 0.96±0.031 (methanol)
0.88±0.02 (acetone) 0.72±0.037 (hexane)

[7]

53.90±0.76
24.24±1.64
59.57±2.77
22.50±0.93
36.77±2.79

[9]

64.30±4.57
48.90±1.30
69.40±1.14

Fruits

1.71±0.57

(mg GAE g-1 fresh weight)

(μmol TEAC g-1 dry weight)

Fruits tissues of Capsicum chinense accession

0.27

55.59±8.60
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Vegetables

(mg GAE g-1 fresh weight)

(μmol TEAC g-1 fresh weight)

Broccoli

9.84±0.17

13.97±0.17

Cucumber

9.15±0.42

10.99±0.09

5.98±0.16

12.49±0.16

6.43±0.12

10.26±0.15

Cabbage

Eggplant

Garlic bolt

6.24±0.05
5.56±0.06

Ginseng leaf

11.78±0.44

Lettuce

7.87±0.14

Green pepper
Onion

Potato

Pumkin

Spinage
Tomato

8.24±0.28
8.47±0.08

15.35±0.44
13.36±0.52

6.20±0.23

11.60±0.23

7.50±0.30

14.14±0.60

7.16±0.15

13.51±0.57

9.43±0.24

12.94±0.24

7.94±0.13

Conclusion
The structural profile of the microalgae, the cultivation
conditions and the solvent used for the extraction process all
contribute to the determination of the in-vitro bioactivity of
microalgal extracts. A mini review has been made that examines
the bioactivities of the microalgal species in the literature. In this
aspect, it is important to design a study that has commercial,
economic, and social outcomes.
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