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Abstract

In this work, two marine green macro algae are potential (Enteromorpha intestinalis and Ulva lactuca
species) as a source of several critical bioactive substances. Bioactive phenolic and flavonoids compounds were
explored. Antioxidant properties and anticancer effects, such as cytotoxicity of different extracts of
Enteromorpha sp and Ulva lactuca sp, have been investigated. The methanolic extracts have the most robust
free radical activity (91.89 %) as well as ethyl acetate (86.70%), followed by water extract (82.47 %) and
hexane extract (77.25 %) of Ulva sp compared to ascorbic acid as standard (98.16%). Percentage inhibition on
free radical scavenging generation by the methanolic extract was found to be increasing in Enteromorpha sp
(83.85 %), followed by water extract (81.14%); ethyl acetate extract (80.56 %) and hexane extract (71.76%).
The methanolic extract of Enteromorpha sp and Ulva sp yielded data demonstrating a high total phenolic
content of 66.8 and 40.3 as mg GAE /g sample, respectively. The Enteromorpha sp and Ulva sp extracted with
methanol were significantly higher in their content of total flavonoids (49.4 and 32.1 as quercetin mg/g sample,
respectively) than the other extracts. The obtained data reveal that methanol extract had the highest anticancer
activity. There was no inhibition of all cancer cells of the samples extracted with water. The results showed that
this type of algae contains unique and innovative chemical active antitumor components and can act as an
antioxidant and anti-carcinogenic agent of the liver and colon for future applications in the pharmaceutical
industries.

Keywords: Marine algae, Enteromorpha intestinalis, Ulva lactuca species, antioxidant activity, anticancer
activity

potential for using the studied algae as natural
nutraceuticals in preparing functional food products.
Various biological activities in seaweeds express the

Introduction

Oceans and seas are home to photosynthetic

marine algae (also known as seaweeds). They are
acknowledged as a source of several significant
bioactive chemicals and have a several of
advantages. (Rashad and EI-Chaghaby, 2020).
There are many diverse types of marine algae,
typically split into two classes, microalgae and macro
algae. While macroalgae, often known as seaweed,
are plant-like organisms that can grow to be several
meters long, microalgae species like phytoplankton
thrive suspended in the water column, as reported by
Hernandez et al., (2017) indicated that microalgae
could serve as an encouraging source of nutritional
and multifunctional compounds because of their high
content of essential amino acids, natural colorants,
vitamins and minerals that play significant roles in
supporting the immune system. Therefore, there is

solubility and polarity of components such as
polysaccharides, tannins, flavonoids, phenolic acids,
bromophenols, and carotenoids, making them an
excellent source of these substances. (EI-Chaghaby
et al. , 2019 and Ganesan et al., 2019). Classes of
marine multicellular algae known as marine algae
(Seaweeds), are rich in minerals, vitamins, and
polysaccharides. They are considered a source of
bioactive compounds, such as proteins, lipids, and
polyphenols, which have substantial antibacterial,
anticancer, antioxidant, antifungal, and antiviral
activities, as reported by Sundaramurthy et al.
(2016). Samina et al., (2019) mentioned that the
class of marine multi cellular algae, seaweeds has
drawn attention for their potential to treat human
diseases due to the presence of antioxidant
phytochemical components. Saadia et al. (2021)
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examined algae could be viewed as a reliable supply
of potassium (K), calcium (Ca), sodium (Na), iron
(Fe) and zinc (Zn). Thus, seaweeds are essential
sources of elements vital for metabolic reactions in
human health (Insel et al., 2007). This work aims to
evaluate the potentialities of two Egyptian marine
algae collected from the Mediterranean Sea
(Enteromorpha intestinalis and Ulva lactuca species)
as a source of bioactive substances. Extract
biologically active compounds from different algae
species. Fractionation of active compounds and used
the most potential extracts onHCT-116 (colonic
cancer cell lines), Hep-G2 (hepatic cancer cell lines)

and MCF7 (breast Cancer Cell lines) to the
improvement of anticancer.

Material and Methods

Materials
Collection of macro algae samples

Two algal species for the proposed study,
Enteromorpha intestinalis and Ulva lactuca were
collected (in May 2021) from Abu Qir beaches at
Alexandria city from the Mediterranean Sea. All
algal samples were washed with seawater and
washed several times with fresh water (Fig 1).

BNd

‘"Ehter‘omdrphé intestinalis'

"Ulva Lactuca

Fig (1) Enteromorpha intestinalis" and Ulva Lactuca

Chemicals

Hexane, ethyl acetate, and methanol with a
purity of not less than 99% were obtained from
Merck, Germany. DPPH (2, 2- diphenyl -1
picrylhydralzyl radical) was purchased from Sigma-
Aldrich, Germany. Folin-Ciocalteu reagent was
purchased from Fluka, France. All chemicals were
purchased from Sigma Chemical Co. (St. Louis,
USA). Human tumor carcinoma cell lines (HCT-116,
MCF-7, and Hep-G2) used in this study were
obtained from the American Type Culture Collection
(ATCC, Minnesota, U.S.A).

Preparation of different extracts of algae

Collected algae from different sites were
washed several times with fresh water and then left
to dry away from sunlight at room temperature and
separately to a fine powder using a mechanical
grinder. These samples (500g) were extracted and
subjected separately to exhaustive continuous
successive extraction using the method described.
Different extracts were obtained using the following
solvents according to their polarities (in ascending
order) hexane, ethyl acetate, methanol and distilled
water. After filtration, the filtrate was concentrated
under reduced pressure using a rotary evaporator
Stuart Version Model RE300and RE300DB. The
residue in each case was dried under vacuumed and
stored at -20°C till use in chemical analysis and
anticancer activity.

The extraction yield for different extracts of
algae Enteromorpha intestinalis and Ulva lactuca
species were calculated according to the following
equation:

Yield extract (%) = (total extract/dry weight) x 100
according to AOAC (2019).

Determination of chemical analysis

Moisture, ash, fiber, total protein and total
lipids of fine powder from different

Enteromorpha intestinalis and Ulva lactuca
(dry weight basis) were estimated consistent with the
methods of AOAC (2019). Total carbohydrate was
calculated by difference as follows:
Total carbohydrate = 100 (dry weight) - (total protein
+ total lipids+ ash+ fiber) according to AOAC
(2019).

Determination of mineral contents

Mineral contents such as sodium(Na),
potassium  (K), calcium (Ca), phosphorus
(P),magnesium (Mg),iron (Fe), manganese (Mn),
zinc (Zn) and copper (Cu) were determined using by
Agilent Technologies (Perkin-Elmer, Model 4210
MP-AES), atomic absorption spectrophotometer
instrument as described by the AOAC (2019)
method.

Determination of radical scavenging activity
Based on the scavenging activity of the stable

DPPH free radical, the antioxidant activity of

extracts was determined by the method described by

Lee et al. (2004).Inhibition (%) of DPPH free radical

was calculated from the equation:

Inhibition % = (Ac— As/ Ac x 100)

Where: Ac is the absorbance of the control and As is

the absorbance of the sample.
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Determination of total
flavonoids content

The total phenolic content of different algae
extracts was determined using the Folin-Ciocalteu’s
phenol reagent according to the method described by
Maurya and Singh (2010). The results were
expressed as gallic acid equivalent to mg /g of
weight. While, Total flavonoids content of algae
samples was determined according to the method
described by Jia et al. (1999). The results were
expressed as mg of quercetin/ g of dry weight basis.
Fractionation and identification of phenolic and
flavonoids compounds

Phenolic compounds were fractionated and
identified for algae at different extracts by HPLC
according to the method described by Goupy et al.
(1999). While, flavonoid compounds  were
fractionated and identified of different extracts of
algae by HPLC according to the method of Loon et
al. (2005).
Anticancer activity
Determination of potential cytotoxicity of
different algae extracts on human cancer cell lines

The cytotoxicity was carried out using
sulphorhodamine- B (SRB) assay by the method
according to Vichai and Kirtikara, (2006).The
percentage of cell survival was calculated as follows:
Surviving fraction= O.D. (treated cells)/O.D. (control
cells).
The ICs, values (the concentration of resveratrol
required to produce 50% inhibition of cell growth)
were also calculated.

phenolic and total

Statistical analysis

The practical statistical analysis methods were
applied to the data. Where, mean and standard
deviation were computed. To determine the

statistically significant difference between the treated
samples, data were analysed using a two-way
classification ANOVA, as outlined by Snedecore
and Chochran (1980). According to Waller and
Duncan (1969), the Least Significant Differences
(LSD 5%) in Duncan's multiple ring tests indicated
that the mean separation was determined.

Results and Discussion

Chemical composition of some Egyptian marine
algae

The data in Table 1 demonstrate the preliminary
study of some Egyptian marine algae (on dry weight
basis). From the obtained results, the moisture
content was found to be 13.13%+ 0.63 and11.79 %
051% in Ulva sp and Enteromorpha sp,
respectively. However, Enteromorpha sp algae
cultivar showed a significantly higher ash, fiber and
total lipid content than Ulva sp. While, Ulva sp was
significantly higher in total proteins content (18.88+
0.21%) and carbohydrates content (24.77+ 0.66%) .
These results are in agreement with those reported by
Rashad and EI-Chaghaby, (2020) who reported that
the numerous microalgae species have high
concentrations of nutrients that are beneficial to
human nutrition, including polyunsaturated fatty
acids, carbohydrates, proteins, essential amino acids,
and vitamins A and E. Also, Salem et al. (2018)
reported that compared to brown (Ochrophyta) algae,
green (Chlorophyta) algae had higher carbohydrate
content. Ulva sp is a nutritional component for
various fish species and is a good source of protein,
pigments, minerals, and vitamins. It is exceptionally
high in vitamin C. (Ortiz et al., 2006; Garcia-Casal
et al., 2007).

Table 1. The proximate analysis of Enteromorpha Sp and Ulva Sp (on a dry weight basis)

Contents on dry weight basis

Algae sp. Moisture Ash % Fiber % Total Total Total
% proteins % lipids% carbohydrates
EnteromorphaSp  11.79°+ 30.85% + 16.85% + 14.96°+  2.26°+0.17 23.29°+0.36
0.51 0.92 0.13 0.34
Ulva Sp 13.13% + 26.95" + 14.60°+ 18.88°+  1.66°+0.23 24.78°+0.66
0.63 0.62 0.04 0.21
LSD 0.05 0.83 1.46 0.73 0.48 0.47 1.28

Each value is mean of three replicates + SD, number in there isn't much difference between the same column and the same letter. p < 0.05

Minerals content of some Egyptian marine algae
Table (2) shows the ash minerals content of
Enteromorpha sp and Ulva sp. From these data,
calcium represents the high content (4088.0
mg/100g) and (3997.0 mg/100g) of respectively,
followed by magnesium (3543.0 mg/100g) and
(3375.0 mg /100g) of Ulva sp and Enteromorpha sp
respectively. From the obtained results can be

concluded that the algae Enteromorpha Sp was
higher in its content of potassium, sodium, and
phosphorous, than the type Ulva Sp, At the same
time, it was equal in its content of the element
manganese with the Ulva Sp. For the trace elements
(Table 2), Copper (Cu) manganese and zinc contents
of the tested seaweeds were found in the 0.01 to 0.03
mg/100g.

Annals of Agric. Sci., Moshtohor, Vol. 60 (1) 2023
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Table 2. Minerals content of Enteromorpha Sp and Ulva Sp as (mg/100g dry weight)

Minerals content (mg/100g dry weight)

Algae Sp. Na K Ca
Enteromorpha Sp 650.00 1320.00  4088.00
Ulva Sp 260.00  710.00 3997.00

B Mg Ee Mn Zn Cu
120.00  3375.00 1.05 0.03 0.03 0.02
100.00 3543.00 0.55 0.03 0.01 0.01

These results are in agreement with MacArtain
et al. (2007) and Khairy and EI-Sheikh, (2015)
indicated that Cu was most plentiful in
Chlorophyceae species (U. lactuca), especially
during the summer, with a concentration of 97.8
mg/100 g. They also discovered that the green alga
U. lactuca had the highest concentration of Cu
throughout the summer. These results are close to
Rashad and EI-Chaghaby, (2020) who reported that
the numerous microalgae species are abundant in
nutrients including potassium, magnesium, and
calcium.

The yield percent for different extracts of some
marine algae

Data in Table (3) show the yield extracted
percentage of Enteromorpha sp, and Ulva sp, and the
obtained results were found to be 0.08 and 0.25 %,
0.67 and 0.11%, 7.74 and 5.33%, 11.86 and 16.66 %
in hexane extract, ethyl acetate extract, methanol
extract, and water extract, respectively. These
outcomes are consistent with Saadia et al. (2021),
who reported that the extraction yield depends on the
solvent polarity.

Table 3. Extract yield percent of Enteromorpha Sp and Ulva Sp (based on dry weight)

Yield percentage

Algae Sp. Hexane Ethyl acetate Methanol Water
extract extract extract extract

Enteromorpha Sp 0.08 0.67 7.74 11.86

Ulva Sp 0.25 0.11 2.38 16.66

Radical scavenging activity of different radical scavengers. The methanolic extracts have the

Enteromorpha Sp and Ulva Sp extracts
Antioxidants  protect  humans  against
infections and degenerative diseases, which are
crucial in blocking and scavenging free radicals.
Many marine algae were said to have antioxidant
qualities (Yasantha et al., 2006). Table (4) results
illustrate the DPPH free radical scavenging activity
of different extracts of Enteromorpha Sp and Ulva
Sp. Ascorbic acid was selected as the reference
antioxidant, The antioxidant activity of the extracts
obtained for this study was assessed using the DPPH
method, one of the most efficient ways to evaluate

most substantial free radical activity (91.89 +039%),
as well as ethyl acetate (86.70 +0.65%), followed by
water extract (82.47+0.76%) and hexane extract
(77.25+0.76 %) of Ulva Sp compared to ascorbic
acid as standard (98.16+3.5%). Percentage inhibition
of free radical scavenging generation by the
methanolic extract was found to be increasing in the
methanolic extract of Enteromorpha Sp (83.85
+0.99%), followed by water extract (81.14+0.75%),
ethyl acetate extract (80.56 *1.35%) and hexane
extract (71.76+1.44%).

Table 4. Radical scavenging activity (%) in Enteromorpha Sp and Ulva Sp extract

Radical scavenging activity (%)

Algae Sp. Hexane Ethyl acetate
extract extract

Enteromorpha Sp 71.76°+1.44  80.56"+1.35

Ulva Sp 77.25°40.76  86.70°+0.65

Methanol Water Ascorbic LSD
extract extract acid(st) 0.05
83.85"+0.99 81.14°+0.75 98.16°+3.5 2.69
91.89"+039 82.47°+0.76  98.16°+35 1.71

Each value is the mean of three replicates + SD, and there isn't much difference between the same row and the same letter. p < 0.05

These results are in agreement with Khairy
and El-Sheikh, (2015) found that the seaweed (Ulva
lactuca Linnaeus (Chlorophyta), Janiarubens
(Linnaeus) J.V. Lamouroux and Pterocladia
capillacea (S.G. Gmelin). The DPPH scavenging
capacity of Bornet et Batters (Rhodophyta) extracts
dramatically enhanced with increasing their
concentration in various species and during various
seasons. Saeed et al. (2020) found that the extracts of
U. Lactuca and U. Fasciata displayed the highest
antioxidant activity by using the DPPH scavenging
method, and total antioxidant ability was assayed to

2.13 and 1.51 mg ascorbic acid equivalent/g dry
weight, respectively.
The total phenols and total flavonoids contents of
Enteromorpha sp and Ulva sp

Klejdus et al, (2010) reported that the phenolic
compounds are secondary metabolites typically
present in all terrestrial plants and microalgae. Data
in Table (5) illustrate the total phenol contents of
different extracts of Enteromorpha sp and Ulva sp.
All total phenol results are expressed as Gallic
equivalents (GAE). The results of the methanolic
extracts of Enteromorpha Sp and Ulva Sp, showed a

Annals of Agric. Sci., Moshtohor, Vol. 60 (1) 2023
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significantly higher total phenolic content of
66.8+0.05 and 40.3+0.15 as mg gallic acid/g sample,
respectively. The samples extracted with hexane
were significantly lower in their phenols content.
Ulva sp was lower in phenols (1.6+£0.02 mg gallic
acid/g sample) than Enteromorpha Sp (2.10+0.03 mg

gallic acid /g sample). The total phenols were equal
in Ulva sp and Enteromorpha Sp extracted with
water (27.1+0.03 mg gallic acid /g sample). These
findings contradict those made public by Delfan et
al. (2018), who said that Spirulina platensis had
26.64-31.90.16 mg GAE/g.

Table 5. Total phenolic contents (gallic acid mg/g sample) of Enteromorpha Sp and Ulva Sp

Total phenolic contents (gallic acid mg/g sample)

Algae Sp. Hexane Ethyl acetate Methanol Water extract LSD

extract extract extract 0.05
Enteromorpha Sp 2.1°+0.03 16.5°+0.09 66.8°+0.05 27.1°+0.02 0.13
Ulva Sp 1.6°+0.02 20.1°+0.09 40.3°+0.15 27.1°+0.03 0.32

Each value is the mean of three replicates + SD, and there isn't much difference between the same row and the same letter. p < 0.05

Total phenolic concentrations vary depending
on various influencing factors, including the kind of
solvent used for the extraction procedure, algal
species, geographic origin, culture season, and
environmental fluctuations (Marinho-Soriano et al.,
2006). This has been attributed to some variables,
including the kind and quantity of phenolic
compounds. When using various polar and non-polar
organic solvents, different strains of microalgae were
reported to contain between 0.54 and 5.8 mg Gallic
acid/g dry weight (Hajimahmoodi et al., 2010).
However, flavonoids results are expressed as
quercetin equivalents (QE), and the obtained data are

presented in Table (6). The Enteromorpha Sp and
Ulva Sp extracted with methanol were significantly
higher in their content of total flavonoids (49.4
+0.32and 32.1+0.12 as quercetin (mg/g sample),
respectively, than the other extracts. Also, the results
from Table (6) showed that the hexane extract was
significantly lower in the extraction rate of
flavonoids in the mentioned algae species. The
difference in flavonoids content may be due to the
difference in physical and chemical compositions,
such as salinity between the selected species
(Enteromorpha Sp and Ulva Sp) as reported by
Farasat et al. (2014).

Table 6. Total flavonoid contents as quercetin (mg/g sample) of different extracts of dried marine algae

Total flavonoids contents as quercetin mg/g sample

Algae Sp. Hexane Ethyl Methanol Water LSD

extract acetate extract Extract extract 0.05
Enteromorpha Sp 1.8+0.01 6.6°+0.02 49.4°+0.32 17.4°+0.02 0.37
Ulva Sp 0.9%+0.00 12.1°40.22 32.1%+0.12 17.1°+0.05 0.30

Each value is the mean of three replicates + SD, and there isn't much difference between the same row and the same letter. p < 0.05

Fractionation and identification of phenolic and
flavonoids compounds

Plants and seaweed frequently contain phenolic
chemicals. like other plants, seaweeds contain a
various organic and inorganic compounds that are
beneficial to human health (Kuda et al., 2007). The
results of phenols compounds (mg/100g) by HPLC
are shown in Table (7). Class Enteromorpha sp
increased in its content of phenolic compounds,
where the compound was ellagic (6.15 mg/100g),
The compound salicylic (4.96mg/100g), catechein
(2.79mg/100g), pyrogallol (2.72mg/100g), caffeine
(2.34mg/100g) and vanillic (2.28mg/100g) while, the
compound alpha-coumaric recorded the lowest
percentage (0.04mg/100g). Then, the results of Table
(7) showed that Ulva sp was high in benzoic
(4.36mg/100g) compound, followed by pyrogallol
(3.98mg/100g) and salicylic (3.78mg/100g) while,
the alpha-coumaric compound recorded the lowest

value (0.02 mg/100g). From the obtained results it
can be concluded that the methanol extract of
Enteromorpha Sp and Ulva Sp was higher in its
content of phenolic compounds compared to ethyl
acetate extract and water extract. According to the
study's findings, phenolic content and antioxidant
activity are strongly correlated. The ability of
phenolics to function as reducing agents, hydrogen
donors, and free radical quenchers, as well as their
capacity to function as metal chelator, which
prevents the catalytic function of metal in the process
of initiating radicals, is thought to be the cause of
their antioxidant properties (Wu and Hansen, 2008).
According to Ganesan et al., (2008), phenolic
compounds are frequently found in edible brown,
green, and red seaweeds; the anti- oxidative
characteristic of these seaweeds has been associated
with their phenolic concentration.

Annals of Agric. Sci., Moshtohor, Vol. 60 (1) 2023



82

Naglaa, E. Abu Samra et al.

Table 7. Phenols compounds fractionation (mg/100g) of different extracts from Enteromorpha Sp and Ulva Sp.

Enteromorpha Sp

Phenols Raw Methanol Ethyl
mg/100g extract acetate
extract
Gallic 0.61 9.79 2.95
Pyrogallol 2.72 29.76 74.93
4-Amino- 0.23 3.64 2.55
benzoic
Protocatchuic 1.73 20.74 7.69
Catechein 2.79 57.66 14.61
Chlorogenic 0.74 16.89 3.63
Catechol 0.41 24.52 17.26
Caffeine 2.34 70.13 9.88
P-OH- benzoic 0.84 28.46 7.09
Caffeic 0.24 5.35 3.04
Vanillic 2.28 57.15 6.18
P-Coumaric 0.14 3.51 0.92
Ferulic 0.50 7.25 1.59
Iso-Ferulic 0.26 12.49 2.21
Ellagic 6.15 51.72 49.49
Benzoic 2.26 238.07 27.31
Alpha- 0.04 5.56 0.57
Coumaric
3,4,5-methoxy- 0.33 19.23 5.41
cinnamic
Coumarin 0.31 15.04 4.29
Salycilic 4,96 181.86 35.93
Cinnamic 0.08 0.83 0.63

Water
extract

1.25
10.84
0.13

0.46
0.57
0.14
0.50
1.06
0.40
0.07
0.28
0.09
0.14
0.17
0.45
2.02
0.03

0.53
0.25

0.35
0.03

Raw  Methanol

0.12
3.98
0.12

0.85
1.66
0.24
0.78
0.18
0.51
0.06
0.30
0.09
0.34
0.10
3.31
4.36
0.02

0.90
0.22

3.78
0.18

Ulva Sp
Ethyl
extract acetate
extract
1.55 1.38
58.43 12.30
1.16 0.65
8.51 1.82
22.32 4.89
9.65 1.40
5.79 9.45
20.51 4.62
4.54 3.79
2.92 0.72
9.64 0.80
1.52 0.19
2.07 0.24
3.19 0.73
35.73 11.21
113.29 40.15
2.57 0.67
19.86 4.65
35.77 7.74
178.42 18.02
1.80 0.20

Water
extract

0.78
4.75
0.18

1.71
1.61
0.33
1.16
1.61
0.23
0.10
0.05
0.08
0.20
0.19
1.92
3.72
0.07

0.84
1.72

4.73
0.10

On the other hand, the results in Table (8)
show the flavonoids compounds fractionation as
(mg/100g) of different extracts from the tested algae.
The Enteromorpha Sp of the raw algae and their
extracts were higher in its content of flavonoids than
the Ulva Sp (raw and their extracts). The compound

of hesperidine recorded the highest value in raw and
all extracts of Enteromorpha Sp. whereas; methanol
extract was higher in its content of flavonoids
compounds in both types of algae. These results
agree with those reported by EI-Chaghaby et al.,
2019; Ganesan, et al., 2019 ; Saadia et al., 2021).

Table 8. Flavonoid compounds fractionation (mg/100g) of different extracts from Enteromorpha Sp and Ulva Sp.

Enteromorpha Sp Ulva Sp
Flavonoids Raw Methanol Ethyl Water Raw  Methanol Ethyl Water
mg/100g Extract acetate Extract Extract acetate Extract
Extract Extract
Naringenin 3.95 35.30 25.22 0.56 3.39 12.14 7.87 1.37
Rutin 0.57 13.04 5.64 0.06 0.32 7.99 3.32 0.35
Hesperidine  10.41 79.35 65.28 1.23 1.43 45.82 22.98 3.79
Qurectrin 1.16 16.31 7.19 0.07 0.96 29.89 5.62 2.91
Qurectin 0.29 11.72 2.33 0.05 0.19 1.38 2.67 0.16
Narengenin 0.14 3.83 1.95 0.01 0.10 2.89 1.56 0.05
Hespertin 0.77 8.04 8.93 0.09 0.58 23.14 4.41 0.19
Kampferol 0.31 17.65 6.52 0.10 0.33 23.23 11.09 0.51
Apiginenin 1.31 12.34 7.76 0.61 0.23 13.43 5.38 0.22
Cytotoxic effects of different extracts of The stabilization of ROS results in cellular damage,

Enteromorpha SP. on colonic cancer cell lines,
hepatic cancer cell lines and breast cancer cell
lines

The human body naturally produces reactive
oxygen species (ROS) through metabolic processes.
Exogenous sources of ROS include smoking, air
pollution, radiation, ozone, and industrial chemicals.

the creation of carcinogenic DNA adducts, and the
development of several malignancies, among other
human disorders. Omar et al. (2018) reported that
antioxidant consumption has been demonstrated to
lower the chances of contracting certain disorders.
Because they have minimal to no side effects, natural
and plant-based anticancer agents are an effective

Annals of Agric. Sci., Moshtohor, Vol. 60 (1) 2023



Evaluation of Photochemical Components, Antioxidant Properties and Cytotoxicity........ 83

weapon in the fight against cancer cells. Marine
algae are Currently used as an antioxidant and
nutritional supplement, Samina et al. (2019).
Seaweeds offer a new source of bioactive chemicals
for the manufacturing pharmaceutical sector (Hamed
et al., 2018). Cytoxicity of algae (Enteromorpha.
Sp) extract with various solvents (i.e., methanol and
water extracts) were investigated on the selected cell
lines of colonic cancer (HCT-116), hepatic cancer
cells lines (Hep- G2) and MCF7 (breast Cancer Cell
lines). Several aspects of cytotoxic effects are

observed, as shown in Table (9). The obtained data
reveal that methanol extract had the highest
anticancer activity. The ICs, of methanolic extract of
Enteromorph.SP. It were 22 pg/ mL on hepatic
cancer cells lines (Hep- G2), followed by colonic
cancer (HCT-116) ICsy 39.21 pg/mL and 44.0 pg/mL
of breast cancer cell lines (MCF7). These extract
concentrations can inhibit, kill and controll cancer
cells. The least of them affected inhibiting cancer
cells in breast cancer and there was no inhibition of
all cancer cells of the samples extracted with water.

Table 9. Cytotoxic effects of different extracts of Enteromorpha Sp. on HCT-116 (colonic cancer cell lines),
Hep-G2 (hepatic cancer cell lines), and MCF7 (breast cancer cell lines)

Enteromorpha Sp

Extracts Conc. HCT-116
MeOH HZO
0 1.00 1.00
125 0.875 0.991
25 0.691 0.970
50 0.365 0.914
100 0.257 0.961
I1Cso ug/ml 39.21 0.00

Hep-G2 MCF7
MeOH HZO MeOH HZO
1.00 1.00 1.00 1.00
0.810 0.985 0.880 0.984
0.525 0.957 0.666 0.998
0.222 0.934 0.449 0.967
0.211 0.899 0.427 0.957
22.0 0.00 44.0 0.00

Moreover, Table (10) shows the percentage of
inhibition of extracts of U. lactuca against HCT-116
cells (colonic cancer cell lines), Hep-G2 (hepatic
cancer cell lines) and MCF7 (breast cancer cell lines)
tumor cell lines. From these data the MeOH extract
of algae exhibited the highest cytotoxicity towards
HCT-116 with ICsy 42 pg/mL of Ulva Lactuca,
followed by Hep- G2 was 48.6 pg/mL. Meanwhile,
the extracted with water did not affect on the
inhibition of tumor cells of the tested types. There
was no effect of methanolic and water extract of this
kind of algae (Ulva Lactuca) on inhibiting breast
cancer cells. This result is nearly similar to those of

Saeed et al. (2020) who checking for cytotoxicity
using MTT assay, revealed U. lactuca extract had
excellent activity against cell lines MCF-7 and Hela
(ICs 10.83+1.0, 12.43+1.3pg/mL, respectively), and
U. Fasciata displayed great activity against cell lines
PC3 and HepG2 (I1C5012.99+1.2, 16.75+1.5ug/mL,
respectively). De Alencar et al. (2016) found that
antioxidant compounds such as alkaloids, flavonoids,
phenols, tannins, phlorotannin, terpenoids, pigments,
glycosides, and steroids were believed to operate as a
defensive mechanism, and shielding algae from
reactive oxygen species (ROS) brought on by harsh
environmental circumstances.

Table 10. Cytotoxic effects of different extracts of Ulva Lactuca on HCT-116 (colonic cancer cell lines), Hep-
G2 (hepatic cancer cell lines) and MCF7 (breast Cancer Cell lines)

Ulva Lactuca

Extracts Conc. HCT-116 Hep-G2 MCF7
MeOH HzO MeOH HZO MeOH HZO
0 1.00 1.00 1.00 1.00 1.00 1.00
12.5 0.928 0.964 0.891 0.957 0.972 0.994
25 0.745 0.983 0.652 0.971 0.865 0.972
50 0.383 0.952 0.489 0.935 0.655 0.955
100 0.302 0.965 0.307 0.908 0.516 0.903
I1Cso pg/mi 42.0 0.00 48.6.0 0.00 0.00 0.00

Antioxidants in macro algae shielded the
structural elements of the species from oxidative
environmental degradation. Due to the demand for
substances with bioactivity for future medicinal uses
or other potential economic qualities, several studies
on marine algae have increased recently. It is
reasonable to infer that the secondary metabolites of
marine organisms differ considerably from those of
terrestrial species, since they live in an ecosystem

that is very different from that of terrestrial species.
The antioxidant and anticancer activity of the
seaweed extract (Enteromorpha. Sp and U. lactuca)
may be the result of their high phenolic component
content (Yuan and Walsh 2006, Senguttuvan et al.,
2014 and Morsy et al., 2020).

From the abovementioned results, it can be
concluded that the preliminary investigation of the
antioxidants in some Egyptian seaweeds, where the
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use of these natural and plant-based anti-cancer
products is a valuable tool to fight cancer cells as
they leave little or no side effects. Compared to
aqueous substance extract, and this investigation
demonstrated the methanol extract of Enteromorpha
.Sp and U. lactuca had more vital antioxidant and
anti-carcinogenic action. Additionally, different
doses of methanol extracts from Enteromorpha. Sp
and U. lactuca significantly influenced breast, liver,
and colon cancer cell lines when the extracts were
tested for anticancer activity. As a result, this species
has the potential to be a source of nutritious food for
human diets as well as a source of food for the
pharmaceutical business.
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