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Assessment of In Vitro Antioxidant Potential of
the Polyphenols and the Sulphated
Polysaccharides fractions of Ulva lactuca and
Turbinaria ornata

ABSTRACT

Aims: To assess the in vitro antioxidant potential of the polyphenols and the sulphated
polysaccharides fractions from green marine alga Ulva lactuca and brown marine alga
Turbinaria ornata.

Study design: In the present work, 1,1-diphenyl-2-picryl-hydrazyl (DPPH), lipid
peroxidation, hydroxyl radical and hydrogen peroxide scavenging activities were used for the
evaluation of the antioxidant potential of the polyphenols and the sulphated polysaccharides
fractions from Ulva lactuca and Turbinaria ornata.

Place and Duration of Study: Department of Biochemistry, Adhiparasakthi College of Arts
and Science (Autonomous), G.B. Nagar, Kalavai — 632 506, Tamil Nadu, India.
Methodology: The polyphenols and the sulphated polysaccharides fractions were extracted
from green marine alga Ulva lactuca and brown marine alga Turbinaria ornata, and were
assayed for in vitro antioxidant potential using the 1,1-diphenyl-2-picryl-hydrazyl (DPPH),
lipid peroxidation, hydroxyl raidcal and hydrogen peroxide scavenging activities.

Results: Both the polyphenols and the sulphated polysaccharides fractions were extracted
from green marine alga Ulva lactuca and brown marine alga Turbinaria ornata, showed good
in vitro antioxidant potential with the 1,1-diphenyl-2-picryl-hydrazyl (DPPH), lipid
peroxidation, hydroxyl radical and hydrogen peroxide scavenging activities. The percentage
of inhibition ranged from 90.37 — 100.0 % inhibition for polyphenols fraction and 68.73 —
95.23 % for sulphated polysaccharides. The ICs, values ranged from 0.185 mg/ml to 0.430
mg/ml.

Conclusion: Both the polyphenols and the sulphated polysaccharides fractions from Ulva
lactuca and Turbinaria ornata are shown to be capable of scavenging a wide range of
synthetic and naturally occurring free radicals, and they could be utilized as good natural
source of antioxidants. These data may contribute to a rational basis for the use of
antioxidant-rich marine algal fractions in the therapy of diseases related to oxidative stress.

Keywords: Ulva lactuca, Turbinaria ornata, DPPH, lipid peroxidation, hydroxyl radical,
hydrogen peroxide scavenging.

1. INTRODUCTION

There is increasing interest in the study of the antioxidant actions of plant and marine algal
phenolic compounds due to various evidences that have shown that the consumption of
these compounds contributes to the protection from a number of ailments. In living systems,
free radicals are constantly generated and they can cause extensive damage to tissues and
biomolecules leading to various disease conditions, especially degenerative diseases [1].
Many synthetic drugs protect against oxidative damage, but they have adverse side effects.
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An alternative solution to the problem is to consume natural antioxidants from food
supplements and traditional medicines [2]. One of the mechanisms by which antioxidants
bring about their action is by scavenging free radicals [3]. Hence it is important to assess the
scavenging ability of the marine algal fractions.

Phenolic compounds, including phenols and flavonoids, are secondary metabolites that have
an important role in the maintenance of the human body. Marine algal polyphenols have
been shown to have significant potential health benefits; they may protect cell constituents
against oxidative damage and therefore limit the risk of various degenerative diseases
associated to oxidative stress such as cancer, cardiovascular disease and osteoporosis.
Phenols are very important marine algal constituents because of their scavenging ability due
to their hydroxyl groups [4]. It was reported that phenolic compounds are associated with
antioxidant activity and play an important role in stabilizing lipid peroxidation [5]. A highly
positive relationship between total phenols and antioxidant activity has been observed in
many marine algal species [6, 7]. The phenolic compounds may contribute directly to the
antioxidative action [4]. Marine algae contain a variety of natural antioxidative compounds
specially polyphenolic compounds.

In recent years, a broad series of polysaccharides from edible marine algae have emerged
as an important class of bioactive natural products, possessing many properties of
pharmacological relevance [8]. The sulphated polysaccharides are widespread in nature,
occurring in a great variety of marine organisms. Marine algae provide us a large source of
bioactive compounds such as polysaccharides, minerals, vitamins and non-caloric dietary
fibers [9] More recent reports revealed marine algae to be a rich source of antioxidant
compounds [6, 10].

Ulva lactuca or Sea lettuce is a green marine alga and belongs to the phylum Chlorophyta,
described by Linnaeus in the Baltic Sea in the seventeenth century [11]. Ulva lactuca is rich
in flavonoids [12]. It has been shown to contain the phenolic acids — gallic acid,
protocatechuic acid, gentisic acid, p-hydroxybenzoic acid, chlorogenic acid, vanillic acid,
syringic acid, caffeic acid, salicylic acid and coumaric acid [13]. It is important to mention
also that ulvan, a major sulphated polysaccharide (SP) found in the cell wall of green algae,
composed mainly of rhamnose, glucuronic acid, iduronic acid, xylose, glucose, sulphate with
small amounts of iduronic acid and traces of galactose and represents 8-29% of the algal dry
weight [14]. The polyphenols fraction from Ulva lactuca has been shown to possess
hepatoprotective [15] and cardioprotective [16] activities.

Turbinaria ornata is a tropical brown marine alga of the order Fucales native to coral reef
ecosystems of the South Pacific. Fucoidans were detected in T. ornata, collected from the
Maldives [17]. Glucosamine, a sulphated fucan-like polysaccharide with amino sugar was
isolated from the ethanolic extract of T. ornata from coasts of Tahiti [18]. The methanol
extract of T. ornata collected from Gulf of Mannar (India), was detected to have phenolic
content [19].

Therefore an attempt was made to study the antioxidant potential of the polyphenols and
sulphated polysaccharides fractions from green marine alga Ulva lactuca and brown marine
alga Turbinaria ornata. In the present work, DPPH, lipid peroxidation, hydroxyl radical and
hydrogen peroxide scavenging activities were successfully used for the evaluation on the
antioxidant activity of the polyphenols and sulphated polysaccharides fractions from Ulva
lactuca and Turbinaria ornata.
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2. MATERIAL AND METHODS
2.1 Chemicals

5,5'-Dithiobis-(2-nitrobenzoic acid) (DTNB or Ellman's reagent) and thiobarbituric acid (TBA)
were obtained from Hi-media Laboratories, Mumbai. 1,1-diphenyl-2-picryl-hydrazyl (DPPH)
and butylated hydroxy toluene (BHT) were purchased from Sigma, St. Louis, MO, USA. The
rest of the chemicals and biochemicals utilized were obtained from local firms and were of
analytical grade. Water was distilled prior to use.

2.2 Collection and Extraction of Polyphenols and Sulphated Polysaccharides
fractions from Ulva lactuca and Turbinaria ornata

Fresh and healthy specimens of Ulva lactuca, belonging to Ulvaceae family (Chlorophyceae
class) and Turbinaria ornata, belonging to Sagassaceae family (Phaeophyceae class) were
collected from the intertidal regions of the Mandapam coast of Gulf of Mannar. The collected
samples were cleaned well with the seawater until unnecessary impurities, adhering sand
particles, extraneous matter like epiphytes, pebbles and shells were removed and they were
brought to the laboratory in sterile plastic bags containing sea water in order to prevent
evaporation. Then they were washed thoroughly with tap water and distilled water to remove
the surface salty materials. They were air dried for 1 week and later ground in an electric
mixer. The powdered samples were subsequently stored in the refrigerator for future use.

2.2.1 Extraction of Polyphenols fraction from Ulva lactuca and Turbinaria ornata

The powdered samples were extracted with 80% ethanol for 24 h under continuous shake at
20 °C. The extracts were then concentrated in a rotary evaporator under reduced pressure
at 40 °C [20]. The solid mass obtained was dried and stored at 4 °C. When required it was
dissolved in distilled water to required concentration.

2.2.2 Extraction of Sulphated Polysaccharides fraction from Ulva lactuca and
Turbinaria ornata

The powdered samples were depigmented with acetone for 24 h and then the sulphated
polysaccharides fraction was extracted by an optimized single-step extraction procedure
[21]. The depigmented sample was extracted in 0.03 M HCI with continuous stirring at 200
rpom for 4 h at 90 °C water bath. The suspended sample was filtered, and the extract was
precipitated using 60% ethanol, the precipitate collected after centrifugation at 10,000 rpm
for 10 min, and the resulting pellet was dried. This dried pellet constituted the sulphated
polysaccharides fraction and was stored at 4 °C. When required it was dissolved in distilled
water to required concentration.

2.3 Determination of Antioxidant Potential of the Polyphenols fraction and the
Sulphated Polysaccharides fraction of Ulva lactuca and Turbinaria ornata

The in vitro methods are based on inhibition. Samples are added to a free radical-generating
system, inhibition of the free radical action is measured and this inhibition is related to
antioxidant activity of the sample. Methods vary greatly as to the generated radical, the
reproducibility of the generation process and the end point that is used for the determination.
Even though in vitro methods provide a useful indication of antioxidant activities, data
obtained from in vitro methods are difficult to apply to biological systems and do not
necessarily predict a similar in vivo antioxidant activity. All the methods developed have
strengths and limitations and hence a single measurement of antioxidant capacity usually is
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not sufficient. A number of different methods may be necessary to adequately assess in vitro
antioxidant activity of a specific compound or a biological fluid. In the present study, all the
test samples — ULPP (Ulva lactuca polyphenols fraction), TOPP (Turbinaria ornata
polyphenols fraction), ULSP (Ulva lactuca sulphated polysaccharides fraction) and TOSP
(Turbinaria ornata sulphated polysaccharides fraction) and the standards (BHT - butylated
hydroxy toluene, or ascorbic acid) were, therefore, tested for their in vitro antioxidant
potential using four standard methods viz., DPPH free radical scavenging activity, inhibition
of lipid peroxidation activity in liver homogenate, hydroxyl radical scavenging activity and
hydrogen peroxide scavenging activity. The final concentration of the test samples and
standard solutions used were 0.0625, 0.125, 0.25, 0.5 and 1.0 mg/ml. The absorbance was
measured against the corresponding control solution. The percentage inhibition was
calculated by using the following formula.
Radical scavenging activity (%) = [(Acontro, = Asample)] X 100
Acontrol

ICso values (the concentration of the sample to scavenge 50% of the free radicals) were
determined by linear regression.

2.3.1 Determination of DPPH Free Radical Scavenging Activity

The scavenging ability of the inherent antioxidants of the polyphenols fraction and sulphated
polysaccharides fraction from Ulva lactuca and Turbinaria ornata towards the relatively
stable free radical DPPH was determined according to the method adapted from Shimada et
al. [22]. Various concentrations of sample dissolved in (1.5 ml, to give a final concentration of
0.0625, 0.125, 0.25, 0.5 and 1.0 mg/ml) were mixed with 3 ml of 0.2 mM DPPH solution.
Methanol served as the blank and DPPH in methanol without plant extracts served as
positive control. The mixture was shaken vigorously and allowed to stand for 40 min, and the
absorbance was measured at 517 nm using a Shimadzu UV-1601 UV-Visible
spectrophotometer. Butylated hydroxy toluene (BHT) was used as the standard. All the
measurements were done in triplicates. The percentage of inhibition was calculated
according to the formula:
Radical scavenging activity (%) = [(Acontrol.— Asample)] X 100
Acontrol

ICso values (the concentration of the sample to scavenge 50% of the free radicals) were
determined by linear regression.

2.3.2 Inhibition of in vitro Lipid Peroxidation Activity in Liver Homogenate

Goat liver homogenate was used for the induction of lipid peroxidation, mediated by ferrous
sulphate (FeSO,) as a pro-oxidant and the efficiency of the polyphenols fraction and
sulphated polysaccharides fraction inhibiting the in vitro lipid peroxidation was studied as per
the method of Okhawa et al. [23]. The measurement of thiobarbituric acid reactive
substances was done spectrophotometrically at 535 nm in the experimental mixture. A 5%
goat liver homogenate was prepared in cold TBS and 50 pl of it was used in the assay. The
sample was homogenized in 1 ml of cold TBS. Aliquots of 50 pl of it were used in the assay.
Ferrous sulphate at a final concentration of 10 pmoles was added to the assay medium to
induce oxidation. The final volumes in the test tubes were made up to 500 pl with cold TBS.
Controls were prepared for each sample, containing the respective plant extract (50 pl), liver
homogenate (50 pl) and TBS to make up the final volume to 500 pl). Pro-oxidant was not
added to the control tube.

A blank containing only ferrous sulphate and TBS (but not the sample and liver homogenate)
was prepared and the volume was made up to 500 ul. An assay medium corresponding to
100% oxidant was prepared by adding all the other constituents except the plant extract and
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the volume was made up to 500 ul with cold TBS. The experimental medium corresponding
to auto-oxidation contained only the liver homogenate and TBS to make the final volume to
500 ul. All the tubes were incubated at 37 °C for one hour. Following the incubation period,
500 pl of 70% alcohol was added to all the tubes to stop the reaction. One ml of 10% TBA
was added to all the tubes, followed by boiling in hot water bath for 20 min. After cooling to
room temperature, the tubes were centrifuged. To the clear supernatants collected in test
tubes, 500 pl of acetone was added and the TBARS was measured at 535 nm using a
Shimadzu UV-1601 UV-Visible spectrophotometer. Butylated hydroxy toluene (BHT) was
used as the standard. The percentage of inhibition was calculated according to the formula:
Radical scavenging activity (%) = [(Acontro, = Asample)] X 100
Acontrol

ICso values were determined by linear regression.

2.3.3 Hydroxyl Radical Scavenging Activity

The DNA damage induced in vitro by hydrogen peroxide in the presence and the absence of
the polyphenols fraction and sulphated polysaccharides fraction was quantified as
thiobarbituric acid reactive substances spectrophotometrically as per the procedure given by
Kunchandy and Rao [24]. The reaction mixture contained in a final volume of 0.98 ml, 2.8
mM deoxyribose, 0.1 mM FeCls, 0.1 mM EDTA, 1 mM H,0,, 0.1 mM ascorbate and 20 mM
buffer. 20 pl of the sample was added, so that the final volume was 1.0 ml. The reaction
mixture was incubated at 37 °C for 1 h. Deoxyribose degradation was measured as TBARS
by adding 0.5 ml of TBA and 0.5 ml of HCI and boiling in a water bath for 20 min. It was then
allowed to cool and the absorbance was measured at 532 nm using a Shimadzu UV-1601
UV-Visible spectrophotometer. Butylated hydroxy toluene (BHT) was used as standard. The
percentage of inhibition of deoxyriboe degradation was calculated according to the formula:
Radical scavenging activity (%) = [(Acontrol.— Asample)] X 100

Aco ntrol

ICso values were determined by linear regression.

2.3.4 Hydrogen Peroxide Scavenging Activity

The ability of the polyphenols fraction and sulphated polysaccharides fraction to scavenge
hydrogen peroxide was determined according to Ruch et al. [25]. The sample at the
concentration of up to 1 mg/ml was added to 0.6 ml of 40 mM H,O, solution. The total
volume was made up to 3 ml. The absorbance of the reaction mixture was recorded at 230
nm using a Shimadzu UV-1601 UV-Visible spectrophotometer. The blank solution contained
phosphate buffer without H,O,. Ascorbic acid was used as the standard. The percentage of
H,O, scavenging of plant extracts was calculated according to the formula:

Radical scavenging activity (%) = [(Acontrol.— Asample)] X 100

Aco ntrol

ICso values were determined by linear regression.

3. RESULTS AND DISCUSSION

3.1 Antioxidant Potential of Polyphenols Fraction and the Sulphated
Polysaccharides fraction of Ulva lactuca and Turbinaria ornata

3.1.1 DPPH Free Radical Scavenging Activity

DPPH is considered to be a model of lipophilic radical. A chain reaction in lipophilic radicals
was initiated by lipid autooxidation. Being a stable free radical, DPPH is regularly used to
determine radical scavenging activity of natural compounds. The DPPH is a stable free
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radical, which has been accepted as a tool for estimating free radical scavenging activity of
the natural extracts [26]. The radical scavenging activity in the presence of a hydrogen-
donating antioxidant can be monitored by a decrease in the absorbance of DPPH solution.
This method is used worldwide in the quantification of free radical scavenging activity .The
reaction is based on the drop of colour intensity when the odd electron of the nitrogen atom
in DPPH’ is reduced by receiving a hydrogen atom from antioxidant compounds. DPPH" is
known as a stable free radical but is sensitive to light, oxygen, pH change and the type of
solvent used [27]. The free radical quenching potential of the polyphenols and sulphated
polysaccharides fractions was studied through its bleaching ability of the stable radical
DPPH.

The DPPH free radical scavenging effects of the polyphenols and sulphated polysaccharides
fractions from Ulva lactuca and Turbinaria ornata and the standard butylated hydroxy
toluene (BHT) are given in Table 1. The fractions had significant scavenging effects on the
DPPH radical. The positive DPPH test suggests that the samples are free radical
scavengers. The ICs, values of the extracts in the DPPH free radical scavenging assay are
also given in the Table 1. The present investigation has shown that both the polyphenols and
sulphated polysaccharides fractions from Ulva lactuca and Turbinaria ornata exhibited
significant DPPH scavenging activity (100 % inhibition for polyphenols fraction and 86.93 —
95.23 % inhibition for sulphated polysaccharides) when compared with the highest
concentration of standard butylated hydroxy toluene (BHT). The results are indicative of the
hydrogen donating ability of the polyphenols and sulphated polysaccharides fractions from
Ulva lactuca and Turbinaria ornata, since the effects of antioxidants on DPPH radical
scavenging is thought to be due to their hydrogen donating ability [28], suggesting that the
polyphenols and sulphated polysaccharides fractions are good antioxidants with radical
scavenging activity.

It has been suggested that phenolic compounds and sulphated polysaccharides may
contribute directly to the antioxidative action [29]. These results indicate a strong relationship
between total phenolic and sulphated polysaccharides contents and radical scavenging
activity, suggesting that phenolic compounds and sulphated polysaccharides are responsible
for the antioxidative properties of Ulva lactuca and Turbinaria ornata Thus, the therapeutic
properties of the polyphenols and sulphated polysaccharides fractions from Ulva lactuca and
Turbinaria ornata may be possibly attributed to the phenolic compounds and sulphated
polysaccharides present.

Table 1. DPPH Free Radical Scavenging Assay of Polyphenols fraction and Sulphated
Polysaccharides fraction from Ulva lactuca and Turbinaria ornata

Percentage Inhibition (in %)

Concentration , Sulphated
(mg/ml) Standard Polyphenols fraction Polysaccharides fraction

BHT ULPP TOPP ULSP TOSP
0.0625 18.93 + 16.63 + 14.60 + 10.77 + 7.83 +

' 0.95 0.67 0.74 0.44 0.34
0125 39.53 + 36.60 + 34.00 + 31.23 + 28.00 +

’ 1.82 1.66 1.71 1.53 1.33
0.25 62.15 + 59.53 + 56.30 + 51.07 + 47.37 +

’ 3.08 2.95 2.54 2.26 2.26
05 87.70 + 84.13 + 81.07 + 72.47 + 67.37 +

' 4.55 4.15 4.15 3.67 3.17
10 100.0 + 100.0 + 100.0 + 95.23 + 86.93 +

0.00 0.00 0.00 4.66 4.36
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ICso (Mg/ml) 0.171 0.185 0.199 0.233 0.273

Values are expressed as mean + SD (n=3)

3.1.2 Inhibition of in vitro Lipid Peroxidation Activity in liver homogenate

Antioxidant compounds scavenge free radicals such as peroxide, hydroperoxide or lipid
peroxyl and thus reduce the level of oxidative stress and slow or prevent the development of
complications associated with oxidative stress [30]. Metal chelating capacity is significant
since it reduces the concentration of the transition metal that catalyzes lipid peroxidation
[31].

The TBARS levels (as % inhibition) and the ICsy values obtained in the lipid peroxidation
studies with the polyphenols and sulphated polysaccharides fractions from Ulva lactuca and
Turbinaria ornata are presented in Table 2. The present investigation has shown that both
the polyphenols and sulphated polysaccharides fractions from Ulva lactuca and Turbinaria
ornata exhibited significant lipid peroxidation activity (90.37 — 93.95 % inhibition for
polyphenols fraction and 73.90 — 78.73 % inhibition for sulphated polysaccharides) when
compared with the highest concentration of standard butylated hydroxy toluene (BHT).

The polyphenols and sulphated polysaccharides fractions had significant lipid peroxidation
inhibitory effects. These results indicate that the polyphenols and sulphated polysaccharides
fractions from Ulva lactuca and Turbinaria ornata exhibit the ability to inhibit lipid
peroxidation, suggesting that the fractions are good antioxidants with radical scavenging
activity.

Table 2. Lipid Peroxidation Assay of Polyphenols fraction and Sulphated
Polysaccharides fraction from Ulva lactuca and Turbinaria ornata

Percentage Inhibition (in %)

Concentration , Sulphated
(mg/ml) Standard Polyphenols fraction Polysaccharides fraction
BHT ULPP TOPP ULSP TOSP
0.0625 22.13 + 16.43 + 11.53 + 5.87 + 3.23+
’ 1.01 0.76 0.47 0.31 0.14
0.125 39.33 + 32.70 + 28.93 + 21.37 + 18.53 +
’ 1.78 1.55 1.14 1.06 1.33
0.25 57.47 + 51.03 + 45.73 + 39.33 + 34.77 +
' 2.80 2.59 2.19 1.94 1.62
05 78.43 + 71.07 + 66.33 + 57.47 + 51.97 +
' 3.57 3.51 3.16 2.69 2.48
10 100.0 + 93.95 + 90.37 + 78.43 + 73.90 +
' 0.00 4.59 4.17 3.91 3.40
ICs5o (mg/ml) 0.179 0.224 0.262 0.360 0.430

Values are expressed as mean + SD (n=3)

3.1.3 Hydroxyl Radical Scavenging Activity

The hydroxyl radicals are produced by incubating ferric-EDTA with ascorbic acid and
hydrogen peroxide (H,O,) at pH 7.4, and reacting with 2-deoxy-2-ribose to generate a
malondialdehyde (MDA)-like product. This compound forms a pink chromogen upon heating
with TBA at low pH [32]. The hydroxyl radical is very active and has a very short life in vivo.
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However, it is very harmful to organism. Therefore, the removal of hydroxyl radical is
important for antioxidant defense in cell or food systems. For hydroxyl radical, there were
two types of antioxidation mechanism; one suppresses the generation of the hydroxyl
radical, and the other scavenges the hydroxyl radicals generated. In the former, the
antioxidant activity may ligate to the metal ions which react with H,O, to give the metal
complexes. The metal complexes thus formed cannot further react with H,O, to give
hydroxyl radicals [33].

The hydroxyl radical scavenging activity (as % inhibition) and the ICs, values obtained in the
hydroxyl radical scavenging activity with the polyphenols and sulphated polysaccharides
fractions from Ulva lactuca and Turbinaria ornata are presented in Table 3. The present
investigation has shown that both the polyphenols and sulphated polysaccharides fractions
from Ulva lactuca and Turbinaria ornata exhibited significant hydroxyl radical scavenging
activity (92.13 — 96.50 % inhibition for polyphenols fraction and 84.60 — 88.63 % inhibition for
sulphated polysaccharides) when compared with the highest concentration of standard
butylated hydroxy toluene (BHT).

According to an earlier report, sulphated polysaccharides from algae had hydroxyl radical
scavenging effect [34]. Obviously, the effects of scavenging hydroxyl radicals were in a
concentration-dependent manner. ULPP, TOPP, ULSP and TOSP showed excellent radical
scavenging performances. All the data in the hydroxyl radical assay indicated that the
antioxidant activities of all the samples were related to their ability to scavenge hydroxyl
radical. These results indicate that the polyphenols and sulphated polysaccharides fractions
from Ulva lactuca and Turbinaria ornata, exhibit the ability to scavenge hydroxyl radicals,
suggesting that the extracts are good antioxidants with radical scavenging activity.

Table 3. Hydroxyl Radical Scavenging Activity of Polyphenols fraction and Sulphated
Polysaccharides fraction from Ulva lactuca and Turbinaria ornata

Percentage Inhibition (in %)

Concentration . Sulphated
(mg/ml) Standard Polyphenols fraction Polysaccharides fraction

BHT ULPP TOPP ULSP TOSP
0.0625 20.97 + 18.87 + 17.30 + 13.63 + 9.43 +

' 1.09 0.81 0.77 0.64 0.54
0.125 38.63 + 36.03 + 33.05 + 29.53 + 26.57 +

' 1.64 1.44 1.42 1.55 1.34
0.95 60.50 + 57.00 + 53.67 + 48.60 + 45.27 +

' 2.95 2.93 2.31 2.14 1.97
05 81.47 + 77.97 + 74.67 + 69.40 + 65.73 +

' 3.85 3.72 3.53 3.56 3.43
10 100.0 + 96.50 + 92.13 + 88.63 + 84.60 +

' 0.00 4.35 4.29 4.64 3.54

ICs5o (mg/ml) 0.174 0.194 0.215 0.251 0.286

Values are expressed as mean + SD (n=3)

3.1.4 Hydrogen Peroxide Scavenging Activity

Scavenging of H,O, by the natural drugs may be attributed to their phenolics or other
antioxidants, which donate electron to H,O,, thus reducing it to water. The measurement of
H,O, scavenging activity is one of the useful methods of determining the ability of
antioxidants to decrease the level of pro-oxidants such as H,0, [35]. Hydrogen peroxide is a
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weak oxidizing agent that inactivates a few enzymes directly, usually by oxidation of
essential thiol (-SH) groups. It can cross cell membranes rapidly; once inside the cell, it can
probably react with Fe** and possibly Cu®* ions to form hydroxyl radicals and this may be the
origin of many of its toxic effects [36].

The H,0, scavenging activity (as % inhibition) and ICs, values obtained in the H,O,
scavenging activity with the polyphenols and sulphated polysaccharides fractions from Ulva
lactuca and Turbinaria ornata are presented in Table 4. The present investigation has
shown that both the polyphenols and sulphated polysaccharides fractions from Ulva lactuca
and Turbinaria ornata exhibited significant H,O, scavenging activity (91.47 — 83.73 %
inhibition for polyphenols fraction and 68.73 — 75.50 % inhibition for sulphated
polysaccharides) when compared with the highest concentration of standard ascorbic acid.

Table 4. Hydrogen Peroxide Scavenging Assay of Polyphenols fraction and
Sulphated Polysaccharides fraction from Ulva lactuca and Turbinaria ornata

Percentage Inhibition (in %)

Concentration , Sulphated
(mg/ml) Standard Polyphenols fraction Polysaccharides fraction
Asc Acid ULPP TOPP ULSP TOSP
0.0625 18.97 + 17.23 + 16.27 + 14.07 + 13.43 +
' 0.75 0.95 0.72 0.63 0.48
0125 40.27 + 37.43 + 34.77 + 30.03 + 27.33 +
’ 1.63 1.76 1.55 1.58 1.37
0.25 62.07 + 57.20 + 53.23 + 47.23 + 42.67 +
' 2.93 2.99 2.58 2.29 2.03
05 82.13 + 74.87 + 69.20 + 62.87 + 56.40 +
' 4.08 3.52 3.43 3.52 2.61
10 100.0 + 91.47 + 83.73 + 75.50 + 68.73 +
' 0.00 4.19 4.28 3.54 3.38
ICs5o (mg/ml) 0.174 0.203 0.236 0.300 0.372

Values are expressed as mean + SD (n=3)

Phenolic compounds are secondary metabolites that are derivatives of the pentose
phosphate, shikimate and phenyl propanoid pathways in plants. Phenolics are antioxidants
with redox properties, which allow them to act as reducing agents, hydrogen donors, and
singlet oxygen quenchers. They have also metal chelation properties which include free
radical scavenging, inhibition of hydrolytic and oxidative enzymes and antiinflammatory
action [37]. Several reports have shown a close relationship between total phenolic content
and high antioxidant activity, and many researchers have demonstrated that phenolic
compounds are one of the most effective antioxidants in marine algae [38, 39].

Several works have demonstrated that the presence of sulphate groups in marine algal
polysaccharides is responsible for numerous types of biological activities, such as
antioxidant activities [40]. It has been shown that crude sulphated polysaccharides have the
ability to scavenge superoxide, hydroxyl and hypochlorous acid radicals directly in vitro and
to inhibit the damage induced by excess free radicals [41]. It has been reported that sulphate
content had a significant effect on superoxide radical and hydroxyl radical scavenging effects
[42]. The antioxidant mechanisms of sulphated polysaccharides might be attributed to strong
hydrogen donating ability, a metal chelating ability, and their effectiveness as scavengers of
superoxide and free radicals [43].
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4. CONCLUSION

The results of this study show that both the polyphenols and the sulphated polysaccharides
fractions from Ulva lactuca and Turbinaria ornata are showing significant antioxidant activity.
Thus, it can be concluded that both the polyphenols and sulphated polysaccharides fractions
from Ulva lactuca and Turbinaria ornata are capable of scavenging a wide range of synthetic
and naturally occurring free radicals. It is evident from the present study that the polyphenols
and sulphated polysaccharides fractions from Ulva lactuca and Turbinaria ornata could be
utilized as good natural source of antioxidants. These data may contribute to a rational basis
for the use of antioxidant-rich marine algal fractions in the therapy of diseases related to
oxidative stress. The finding of the current study appear useful for further research aiming to
isolate, identify and characterize the specific antioxidant compounds in both the polyphenols
and sulphated polysaccharides fractions from Ulva lactuca and Turbinaria ornata for their
industrial and pharmaceutical applications
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