
Malabar spinach (B. rubra Linn), a local vegetable among the Yoruba people in Nigeria has been 
reported to exhibit an immense potential in androgenic activity, antiulcer activity, antioxidant 
activity, antibacterial activity and anti-inflammatory activity. Blanching is a common cooking 
method used to prepare soup with this vegetable among the local people. This research work 
investigated the effects of blanching on the antioxidant property of the ethanolic extract of B. 
rubra. By assaying for 2, 2-diphenyl-1-pierylhydrazyl (DPPH) scavenging activity, metal chelat-
ing ability, reductive property, nitric oxide scavenging activities and lipid peroxidation inhibitory 
activities. In addition, total phenolic content, total flavonoid content and total antioxidant activity 
of the blanched and un-blanched B. rubra samples were determined. Blanching decreased the 
antioxidant activity of the vegetable at different concentrations except for the reductive property 
that slightly increased after blanching. At 80µg/ml, blanching Malabar leaves ethanolic extract 
scavenged DPPH at 22.88% while the un-blanched sample scavenged DPPH at 26.80%. In the 
metal chelating assay, the un-blanched Malabar spinach showed 93.79% of Fe2+ chelation at 
100µg/ml while blanched Malabar spinach was 89.83%. The phenolic content of the plant is 
much more than its flavonoid. The phenolic content of the blanched and un-blanched Malabar 
spinach was 121.83 and 341.00 µg GAE/mg respectively; while the flavonoid content of the 
blanched and un-blanched Malabar spinach was 62.77 and 65.63 µg QE/mg respectively. 
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Glossary of Acronyms
BS (Blanched sample), DMSO (Dimethyl sulphoxide), DPPH (2, 2-diphenyl-1-pierylhydrazyl), 
EDTA (Ethylenediaminetetra-acetic acid), LPO (Line 62 Lipid peroxidation), RS (Raw sample), 
PEE (Powdery ethanolic extracts), SNP	 (Sodium nitroprusside), TBARS (Thiobarbituric ac-
id-reactive species), TBA (Thiobarbituric acid), TCA (Trichloroacetic acid).

1. INTRODUCTION
The Malabar Spinach (B. rubra Linn) is a popular tropical leafy-green vegetable, 
commonly grown as backyard herb in home gardens. Malabar spinach 
belongs to the Basellaceae family and has two chief cultivars, Basella alba 
that has green-stems and deep-green leaves, and B. rubra with purplish 
stems and dark green leaves with pink veins [1]. It is a fast-growing, soft-
stemmed vine, reaching 10 meters (33 ft) in length. Its thick, semi-succulent, 
heart-shaped leaves have a mild flavour and mucilaginous texture. It is rich 
in vitamins A and C, iron and calcium. It has been shown to contain certain 
phenolic phytochemicals and has antioxidant properties [1]. It may be eaten 
raw in salads, boiled, steamed, stir-fried, or added to soups, stews, tofu dishes 
and curries. 
Boiling helps to convert the raw food ingredient into consumable food or to 
transform food into other forms for consumption by humans or animals ei-
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ther at home or by the food processing industry. It is 
a food cooking method consisting in just immersing 
them in water at 100°C and maintaining the water 
at that temperature till the food is tender. The effect 
of boiling on the anti-nutrient and antioxidant content 
depends on the sensitivity of the nutrient to the var-
ious conditions prevailing during the process, such 
as heat, oxygen, pH and light. The antioxidant reten-
tion may vary with a combination of conditions, such 
as the characteristics of the food being boiled, and 
the concentration of the nutrient in the food [2]. Nu-
trition wise, popular thinking is that fresh fruits and 
vegetables are better than cooked ones. However, 
carotenoids, the colourful pigments in a variety of red, 
yellow and orange vegetables are more available for 
absorption from cooked foods rather than raw ones. 
Cooked sweet yellow corn had 44% higher total an-
tioxidant activity than the same corn before cooking 
[3]. Most vegetables are usually cooked by boiling in 
water or microwaving (unlike fruits that are usually 
consumed in their raw forms) before consumption. 
These cooking processes could bring about several 
changes in the physical characteristics and chemical 
composition of vegetables [3]. 
In recent years, antioxidants derived from natural 
sources, mainly plants, have been intensively used 
to prevent oxidative damage because of their advan-
tages over synthetic ones. They are easily obtained, 
economical and have slight or negligible side effects 
[4]. Bioactive antioxidant agents present in herbs and 
spices may offer resistance against oxidative stress 
by scavenging free radicals and therefore inhibiting or 
preventing the deleterious consequences of oxidative 
stress [5].
 Raw foods like meat, eggs, fruits and vegetables 
may harbour food poisoning bacteria that, if con-
sumed, are likely to cause illness. The optimum tem-
perature for the multiplication of most food poisoning 
bacteria is between 5-63°C, while, most bacteria are 
killed at temperatures over 70°C and most food bac-
teria can only multiply slowly or not at all below 5°C. 
Boiling heats foods to over 70°C so applying such a 
temperature for a carefully calculated time period will 
prevent many food borne illnesses that would other-
wise occur when eating raw food [3]. Therefore, the 
aim of this research work was to determine the effect 
of blanching on the antioxidant property of Malabar 
spinach; the effects of blanching on the antioxidant 
properties of B. rubra (Malabar spinach).

2. MATERIALS AND METHODS
2.1. CHEMICALS

2, 2-diphenyl-1-pierylhydrazyl (DPPH), gallic acid and 
quercetin were obtained from sigma-Aldrich (St. Lou-
is, MO, USA). All other chemicals used were of ana-
lytical grade and obtained from standard suppliers.

2.2 PROCESSING OF SAMPLES INTO BLANCHED AND 
RAW FLOUR SAMPLES

Malabar spinach was purchased from Oja Oba Akure, 
Nigeria. The vegetable sample was processed into 
raw and blanched flour samples. A portion of the 
vegetable was weighed and rinsed in distilled water 
before processing. It was then cut, dried at room 
temperature (30oC-36oC) for some days and blended 
to obtain the raw sample (RS). Another portion was 
washed in distilled water, cut and blanched for two 
minutes in a stainless pot without extra water at low 
heat before drying at room temperature to obtain the 
blanched sample (BS).
After drying, they were blended in a blender and 
packaged in separate polythene bags, labelled, kept 
in airtight plastic containers and kept in a cool dry 
place.

2.3 PREPARATION OF ETHANOLIC EXTRACT

Samples (RS and BS) were separately weighed on a 
weight scale. The samples were soaked in 80% etha-
nol for 55 minutes and then filtered. The filtrates were 
kept at room temperature for 3 days for the solvent 
to vaporise at room temperature, leaving the powdery 
ethanolic extracts (PEE).

2.4 DETERMINATION OF ANTIOXIDANT COMPOSITION 

2.4.1 Total phenol content

Total phenol content of PEE was determined as pre-
viously described [6]. Appropriate dilutions of the ex-
tracts were oxidised with 2.5 ml of 10% Folin–Cio-
calteau’s reagent (v/v) and neutralised by 2.0 ml of 
7.5% sodium carbonate. The reaction mixture was 
incubated for 40 min at 45°C and the absorbance 
was measured at 765 nm on a colorimeter. The total 
phenol content was subsequently calculated using 
gallic acid as standard.
The phenolic content was calculated as gallic acid 
equivalents GAE/g of PEE based on a standard curve 
of gallic acid (5–500 mg/L, Y = 0.0027x – 0.0055, R 
= 0.99).
The total phenolic contents in all samples was calcu-
lated the using the formula:
C = c V/m
Where:
C = total phenolic content mg GAE/g dry PEE,
c = concentration of gallic acid obtained from calibra-
tion curve in mg/mL,
V = volume of PEE in ml,
m = mass of PEE in gram.

2.4.2 Total flavonoid content

The total flavonoid content of the PEE was deter-
mined using a slightly modified method [7]. Sample 
0.5 ml was mixed with 0.5 ml methanol, 50 µl of 10% 
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AlCl3, 50 µl of 1 mol L−1 potassium acetate and 1.4 ml 
water, and allowed an incubation at room tempera-
ture for 30 min. The absorbance of the reaction mix-
ture was subsequently measured at 415 nm using a 
colorimeter. The total flavonoid was calculated using 
quercetin as standard.
The concentration of total flavonoid content in the test 
samples was calculated from the calibration plot (Y = 
0.0162x + 0.0044; R2 = 0.999) and expressed as mg 
quercetin equivalent (QE)/g of dried plant material.

2.5 EVALUATION OF ANTIOXIDANT ACTIVITIES

2.5.1 Ferric Reducing property

The ferric reducing property of the PEE was deter-
mined by assessing the ability of the extract to reduce 
the FeCl3 solution as described by [8]. An aliquot of 
2.5 ml was mixed with 2.5 ml of 200 mmolL−1 sodium 
phosphate buffer (pH 6.6) and 2.5 ml of 1% potas-
sium ferric-cyanide. The mixture was incubated at 
50°C for 20 min and then 2.5 ml of 10% trichloro-
acetic acid (TCA) was added. This mixture was centri-
fuged at 650 rpm for 10 min. 5 ml of the supernatant 
was mixed with an equal volume of water and 1 ml of 
0.1% ferric chloride. The absorbance of the mixture 
was measured at 700 nm and the ferric reducing an-
tioxidant property was subsequently calculated using 
ascorbic acid as standard.

2.5.2 Fe2+ chelation assay

The Fe2+ chelating ability of BS and RS PEE was 
determined using a modified method of Minotti and 
Augt (1987) [9]. Freshly prepared 500 µmol l−1 FeSO4 
(150 µl) was added to a reaction mixture containing 
168 µl of 0.1mol l−1Tris-HCl (pH 7.4), 218 µl saline and 
the PEE ranging from (0 – 25 µl). The reaction mixture 
was incubated for 5 min before the addition of 13 µl 
of 0.25% 1, 10-phenanthroline (w/v). The absorbance 
was subsequently measured at 510 nm.

2.5.3 DPPH Scavenging Activity

The method described by [10] was used to determine 
the DPPH Scavenging activity. Different volumes (2-
20 µl) of PEE were made up to 40 µl with Dimethyl 
sulphoxide (DMSO) and 2.96 ml DPPH (0.1 mM) solu-
tion was added. The reaction mixture was incubated 
in dark condition at room temperature for 20 min. af-
ter 20 min the absorbance of the mixture was read 
at 517 nm. DPPH (3 ml) was used as a control. The 
radical scavenging activity of the plant extracts was 
calculated using the following formula:

% DPPH radical scavenging activity =

= (Absorbance of control – Absorbance of sample) × 100
Absorbance of control

2.5.4. Total Antioxidant Capacity

Total antioxidant capacity of the RS PEE and BS PEE 
was determined by the phosphomolybdate method 
using ascorbic acid as a standard [11]. A stock solu-
tion of 1 mg/ml PEE was prepared and diluted to con-
centrations ranging from 0.05 to 1 mg/ml. An aliquot 
of 0.1 ml of sample solution was mixed with 1 ml of 
reagent solution (0.6 M sulphuric acid, 28 mM sodium 
phosphate and 4 mM ammonium molybdate). Sam-
ple tubes were capped and incubated in a water bath 
at 95°C for 90 min. After cooling to room tempera-
ture, the absorbance of the mixture was measured at 
695 nm against a blank. The blank contained 1 ml of 
the reagent solution along with an appropriate volume 
of the solvent and incubated under similar conditions. 

2.5.5 Inhibition of lipid peroxidation

A modified thiobarbituric acid-reactive species 
(TBARS) assay [12] was used to measure the lipid 
peroxide formed. A laboratory rat brain homogenate 
was used as lipid-rich media [13]. The homogenate 
(500 µl of 10%, v/v in PBS (pH 7.4) and 100 µl of 
PEE samples were added to a test tube and made 
up to 1.0 ml with distilled water. Then, 50 µl of FeSO4 
(0.075 M) and 20 µl of L-ascorbic acid (0.1 M) were 
added and all were mixed and incubated for 1 h at 
37°C to induce lipid peroxidation. Then, 0.2 ml of 
EDTA (0.1 M) and 1.5 ml of TBA reagent (3 g TBA, 
120 g TCA and 10.4 ml 70% HClO4 in 800 ml of dis-
tilled water) were added to the mixture and heated 
for 15 min at 100°C. After cooling, the samples were 
centrifuged for 10 min at 3,000 rpm and the absorb-
ance of the supernatant was measured at 532 nm. 
Lipid peroxidation (LPO) inhibition was calculated us-
ing the equation:

Inhibition of LPO (%) =

= (Absorbance of control – Absorbance of sample) × 100
Absorbance of control

2.5.6 Nitric oxide scavenging activity

Nitric oxide generated from sodium nitroprusside 
(SNP) was measured according to the method of 
Marcocci et al., 1994 [14]. The reaction mixture (5.0 
ml) containing SNP (5 mM) in phosphate-buffered 
saline (pH 7.3), with or without the PEE at different 
concentrations, was incubated at 25˚C for 180 min 
in front of a visible polychromatic light source (25 W 
tungsten lamp). The Nitric oxide radical thus generat-
ed interacted with oxygen to produce the nitrite ion 
that was assayed at 30 min intervals by mixing 1.0 ml 
of incubation mixture with an equal amount of Griess 
reagent (1% sulphanilamide in 5% phosphoric acid 
and 0.1% naphthylethylene- diaminedihydrochloride). 
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Table I - Total Antioxidant activity, Total Phenol and Total Flavonoid of B. rubra

Extracts Total antioxidant activity
(µg AAE/mg)

Total phenol
(µg GAE/mg)

Total flavonoid
(µg QE/mg)

BLANCHED (BS) 22.33 ± 1.53 121.83 ± 9.46 62.77 ± 1.77
RAW (RS) 37.00 ± 2.00 341.00 ± 15.21 65.63 ± 1.32

Table II - Reductive property of raw and blanched B. rubra

CONC (µg/ml) BLANCHED (BS) RAW (RS)
20 0.829±0.006 0.781±0.009
40 0.845±0.003 0.815±0.015
60 0.858±0.006 0.834±0.004
80 0.875±0.007 0.875±0.003
100 0.905±0.013 0.897±0.014

Table III - % Metal chelating activity of raw and blanched B. rubra

CONC (µg/ml) BLANCHED (BS) RAW (RS) EDTA
20 74.01±0.98 81.36±1.69 81.92±0.98
40 77.97±1.69 84.75±1.19 85.88±0.98
60 83.62±0.98 89.27±0.98 87.57±1.95
80 87.01±1.96 90.96±0.97 92.09±0.98

100 89.83±1.69 93.79±0.98 97.17±0.98

Table IV - % DPPH Scavenging activity of blanched and raw 
Malabar Spinach (Basella rubra).

CONC (µg/ml) BLANCHED (BS) RAW (RS)
20 6.53±0.33 7.08±0.82
40 8.06±0.68 12.96±0.82
60 14.81±1.61 20.15±0.94
80 22.88±0.98 26.80±0.86

100 33.66±1.18 32.5±1.15

1 
 

The absorbance of the chromophore (purple azo dye) 
formed during the diazotisation of the nitrite ions with 
sulphanilamide and subsequent coupling with naph-
thylethylene-diaminedihydrochloride was measured 
at 546 nm in a spectrophotometer. The nitrite gen-
erated in the presence or absence of the PEE was 
estimated using a standard curve based on sodium 
nitrite solutions of known concentrations.

2.6 STATISTICAL ANALYSIS OF RESULTS

Each experiment was carried out in replicates and the 
results presented as an average ± Standard devia-
tion.

3. RESULTS AND DISCUSSION
3.1 TOTAL ANTIOXIDANT ACTIVITY, PHENOL AND FLA-
VONOIDS OF MALABAR SPINACH (BASELLA RUBRA).

The IC50 values in the above Table I show that the 
total antioxidant activity of the PEE is 22.33±1.53 
for the blanched and 37.00±2.00 µg AAE/mg for the 
raw sample, which implies that the raw extract has a 
greater total antioxidant activity. It has been report-
ed that the antioxidant activity of plant materials is 
well correlated with the content of their phenolic and 
flavonoid compounds [15]. Many plant constituents 
have been reported to have free radical scavenging 
activity [16]. Interestingly, flavonoids and other phe-
nolic compounds of plant origin have been reported 
as scavengers of free radicals and inhibitors of lipid 
peroxidation [17]. Due to the potent free radical scav-
enging activity of the plant, it was subjected to some 
phytochemical analysis. As shown in Table I, phenolic 
compounds were a major class of bioactive compo-
nents in this Malabar spinach plant extract. The me-
dicinal properties of folk plants are mainly attributed 
to the presence of phenolic compounds mostly fla-
vonoids, phenolic acids and antioxidant micronutri-
ents [18]. Therefore, it is pertinent to explore these 
herbs and plants that can produce naturally occurring 
antioxidants. Plant phenols in fruits and vegetables 
have received considerable attention because of their 
potential antioxidant activities [19]. They are regarded 
to be the most important anti-oxidative components 
of plants while the correlations between the concen-
trations of plant phenolics and their total antioxidant 
capabilities have been reported [20].
Phenolic compounds may contribute directly to the 

antioxidative action. The total phenolic content of 
the blanched and raw sample is 121.83±9.46 and 
341.00±15.21 µg gallic acid equivalents/mg dry 
weight PEE respectively, though the raw extract tends 
to have a greater phenolic content. The total flavonoid 
content of the blanched sample is 62.77±1.77 and 
that of the raw is 65.63±1.32 µg quercetin equiva-
lents/mg dry weight PEE. The raw sample has more 
flavonoid content than the blanched sample.

3.2 REDUCTIVE PROPERTY OF RAW AND BLANCHED 
B. RUBRA

Table II shows the reductive property of the blanched 
and raw B. rubra PEE sample. The reducing capacity 
of the PEE and fractions were performed using Fe3+ 
to Fe2+ reduction assay. In this experiment, the yellow 
colour changes to pale green and blue depending on 
the concentration of antioxidants in the PEE samples 
and ascorbic acid is used as the standard reagent. 
The IC50 values on the Table shows that the reductive 
property of the PEE samples was effective with an 
increasing concentration from 20 µg/ml to 100 µg/
ml but here, the blanched B. rubra PEE tend to have 
a slightly more reductive property than the raw PEE 
sample of Malabar spinach.

3.3 PERCENTAGE OF METAL CHELATING ACTIVITY OF 
RS AND BS B. RUBRA

Ferrozine can quantitatively form complexes with 
Fe2+. However, in the presence of chelating agents, 
the complex formation is disrupted with the result that 
the red colour of the complex is decreased. There-
fore, the colour reduction measurement, allows the 
estimation of the chelating activity of the coexisting 
chelator. The transition metal ion, Fe2+ possesses the 
ability to move single electrons by virtue of which it 
can allow the formation and propagation of many 
radical reactions, even starting with relatively non-re-
active radicals [21]. The main strategy to avoid reac-
tive oxidative species generation that is associated 
with redox active metal catalysis involving chelating 
of the metal ions. 
Table III shows the metal chelating activity of the 
blanched and raw PEE Malabar spinach. In this Table, 
it is evident that the raw PEE sample can chelate free 
metallic ions than the blanched PEE sample and the 
metal chelating ability of the blanched and raw PEE 
Malabar spinach is effective with concentration from 
20 µg/ml to 100 µg/ml.

LA RIVISTA ITALIANA DELLE SOSTANZE GRASSE - VOL. XCVI - OTTOBRE / DICEMBRE 2019

254



Table I - Total Antioxidant activity, Total Phenol and Total Flavonoid of B. rubra

Extracts Total antioxidant activity
(µg AAE/mg)

Total phenol
(µg GAE/mg)

Total flavonoid
(µg QE/mg)
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Malabar Spinach (Basella rubra).
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3.4 DPPH SCAVENGING ACTIVITY OF RAW AND 
BLANCHED B. RUBRA

The DPPH radical scavenging activity of raw and 
blanched PEE Malabar spinach is shown in Table IV. 
DPPH scavenging activity measures the ability of an 
antioxidant compound to donate electrons or hydro-
gen, thereby converting the radical to a more stable 
species [22]. The advent of reactive oxygen species 
(ROS) and free radical generation from various cellular 
activities are well documented. In mitochondria, part 
of the electrons transported by the respiratory chain 
is delivered to oxygen in a process generating super-
oxide anion, O2-, and subsequently H2O2 and reactive 
oxy and peroxyl radicals [23]. While this fraction may 
be as high as 2-3% in vitro, chronic production of re-
active oxygen species (ROS) by mitochondria in vivo 
is probably much lower [23]. Also, under physiological 
conditions, oxidants and pro-oxidants such as super-
oxide (O2-) and hydrogen peroxide (H2O2) producing 
ROS have been implicated in apoptosis and other re-
lated diseases such as hypertension, arteriosclerosis, 
cancer and diabetes [24, 25]. DPPH is a stable free 
radical and can be reduced in the presence of an an-
tioxidant molecule; its usage has been widely applied 
for evaluating antioxidant activity in several studies 
[26]. The ability of a molecule to donate a hydrogen 
atom to a radical determines its antioxidant poten-
tials. DPPH accepts a hydrogen atom from an anti-
oxidant and becomes a stable diamagnetic molecule.
The values in Table IV show that, at different concen-
trations, the raw PEE Malabar spinach extract scav-
enge free radicals more than the blanched PEE Mala-
bar spinach except at 100 µg/ml (i.e. the IC50 value of 
the raw sample is 32.5±1.15 while that of blanched 
Malabar spinach is 33.66±1.18). The effectiveness of 
this radical scavenging ability of the plant increases 
with a concentration from 20 µg/ml to 100 µg/ml.

3.5 PERCENTAGE INHIBITION OF LIPID PEROXIDA-
TION OF B. RUBRA

Table V shows the IC50 values of the percentage in-
hibition of lipid peroxidation. Lipid peroxidation is the 
degradation of lipids that occurs as a result of oxi-
dative damage and is a useful marker for oxidative 
stress. Polyunsaturated lipids are susceptible to an 
oxidative attack, typically by reactive oxygen species, 
resulting in a well-defined chain reaction with the pro-
duction of end products such as malondialdehyde 
(MDA).
In Table V, the IC50 values show that the percentage 
inhibition of lipid peroxidation of the raw PEE sample 
is higher than that of the blanched PEE sample and 
is effective with an increasing concentration from 20 
µg/ml to 100 µg/ml. 

3.6 PERCENTAGE INHIBITION OF NITRIC OXIDE  
B. RUBRA

Nitric oxide (NO) is an important chemical mediator 
generated by endothelial cells, macrophages, neu-
rons, etc. and is involved in the regulation of various 
physiological processes. Excess concentration of NO 
is associated with several diseases. Nitric oxide is 
generated in biological tissues by specific nitric oxide 
synthesis (NOSs) that which metabolises arginine to 
citrulline with the formation of NO via a five-electron 
oxidative reaction. These compounds are responsible 
for altering the structural and functional behaviour of 
many cellular components. Incubation of solutions of 
sodium nitroprusside in PBS at 25°C for 2 hrs result-
ed in linear time dependent on nitrite production that 
is reduced by the tested PEE of the plants. Ascorbic 
acid is used as the standard reagent. In the above 
Table VI, it is evident that the percentage inhibition of 
nitric oxide of the raw PEE sample is more than the 
blanched PEE sample and the effectiveness of the 
nitric oxide scavenging activity increases with a con-
centration from 20 µg/ml to 100 µg/ml.

4. CONCLUSION
The conclusion of this research work is that the veg-
etable, B. rubra PEE exhibits various antioxidant 
properties that makes it a good vegetable that can 
scavenge free radicals liable of causing various oxi-
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Table V - % Inhibition of Lipid Peroxidation of raw and 
blanched B. rubra

CONC (µg/ml) BLANCHED (BS) RAW (RS)
20 18.15±4.01 29.59±0.58
40 27.04±1.46 33.24±0.33
60 29.88±0.83 34.62±0.22
80 31.71±0.33 36.81±0.44
100 33.82±1.26 38.63±0.33

Table VI - % Inhibition of Nitric Oxide of blanched and raw 
B. rubra

CONC (µg/ml) BLANCHED (BS) RAW (RS)
20 10.27±3.72 28.85±8.28
40 28.67±1.62 35.58±0.81
60 31.50±1.06 38.05±1.11
80 39.65±1.86 41.59±0.92

100 45.13±1.71 43.19±0.92
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Table I - Total Antioxidant activity, Total Phenol and Total Flavonoid of B. rubra

Extracts Total antioxidant activity
(µg AAE/mg)

Total phenol
(µg GAE/mg)

Total flavonoid
(µg QE/mg)

BLANCHED (BS) 22.33 ± 1.53 121.83 ± 9.46 62.77 ± 1.77
RAW (RS) 37.00 ± 2.00 341.00 ± 15.21 65.63 ± 1.32

Table II - Reductive property of raw and blanched B. rubra

CONC (µg/ml) BLANCHED (BS) RAW (RS)
20 0.829±0.006 0.781±0.009
40 0.845±0.003 0.815±0.015
60 0.858±0.006 0.834±0.004
80 0.875±0.007 0.875±0.003
100 0.905±0.013 0.897±0.014

Table III - % Metal chelating activity of raw and blanched B. rubra

CONC (µg/ml) BLANCHED (BS) RAW (RS) EDTA
20 74.01±0.98 81.36±1.69 81.92±0.98
40 77.97±1.69 84.75±1.19 85.88±0.98
60 83.62±0.98 89.27±0.98 87.57±1.95
80 87.01±1.96 90.96±0.97 92.09±0.98

100 89.83±1.69 93.79±0.98 97.17±0.98

Table IV - % DPPH Scavenging activity of blanched and raw 
Malabar Spinach (Basella rubra).

CONC (µg/ml) BLANCHED (BS) RAW (RS)
20 6.53±0.33 7.08±0.82
40 8.06±0.68 12.96±0.82
60 14.81±1.61 20.15±0.94
80 22.88±0.98 26.80±0.86

100 33.66±1.18 32.5±1.15

1 
 

dative stress (such as cancer, obesity, coronary heart 
disease, Alzheimer’s disease, human ageing etc.) in 
the body.
PEE blanched B. rubra, have decreased DPPH scav-
enging activity, metal chelating activity, total flavonoid, 
total phenolic, total antioxidant activity, inhibition of li-
pid peroxidation, and inhibition of nitric oxide. How-
ever, after blanching, these values are still significantly 
high enough to meet the antioxidants needed in hu-
man nutrition.
This study has clearly shown that the effectiveness of 
bioactive compounds in B. rubra PEE were generally 
reduced by blanching.
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