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Background: Sideroxylon mascatense is a wild blueberry plant that traditionally known as “boot” in Oman. Studies on health beneficial
effects of this fruit are very limited. Aims and Objectives: This study aimed to evaluate the antioxidant and antitumor properties of
Sideroxylon mascatense under different dryingmethods.Materials andMethods: Freeze (−20°C) and air drying (60 and 90°C)methods were
used. The antioxidant potential properties were evaluated using DPPH and ABTS assay. Moreover, the antitumor activities of blueberry
extracts were determined using Alamar blue assay. Results: The results of this study revealed that a blueberry extract at 20mg powder/mL
provided the maximum amount of vitamin C, reaching a value of 19.45mg/100 g dry-basis in the flesh dried at 60°C and 14.24mg/100 g dry-
basis in seed dried at 90°C. The freeze-dried blueberry exhibited the highest percentage of free radical scavenging activity (DPPH) from both
fruit flesh (50.8%) and seeds (39.4%) at a concentration of 20mg/mL indicating a higher antioxidant activity. There was no significant
difference in the ability of blueberry extracts to scavenge radical cations (ABTS+) at various concentrations of extracts. However, there was a
40% reduction of ABTS+ radical formation in blueberry flesh extracts obtained from freeze-dried berry at a concentration of 20mg/mL. On the
other hand, blueberry seeds showed variation in the scavenging activity of the ABTS+ radical of 38% after different processing methods.
Breast MCF7 and ovarian Ov2008 tumor cell lines were the most sensitive to the dried blueberry. The 50% growth inhibition (IC50) of the
freeze-dried blueberry extract at both cell lines was 64 and 69mg/mL, respectively. Conclusion: Our findings indicated a potent antioxidant
activity of Sideroxylon mascatense, but further research is required to isolate the active compounds in the fruit and test their effects in an
experimental animal model.
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INTRODUCTION
The Arabian Gulf region is considered the homeland of many
traditional and herbal remedies. There are approximately
3500 known species in the flora of the Arabian Peninsula,
with approximately 2000 species in Saudi Arabia and about
2800 species in Yemen, followed by Oman.[1] The total
number of species in Oman includes 1204 wild plants,
many of which are utilized as traditional medicine. Less
than 10% of the wild species in the Arabian Gulf region
have been screened for their therapeutic use, and there are
very limited studies on the wild edible plants in Oman.[2-6]

Sideroxylon mascatense (locally known as “boot”) is a wild
berry plant that grows between 1400m and 2400m in
altitude, and is difficult to harvest.[7,8] The fruit turns blue
or purple when ripe and is edible with a sweet, slightly acidic
taste, and a single small pit fills the inside of the fruit.[8]
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Different varieties of wild berries are reported worldwide and
with a distinct color, size, flavor, chemical composition, and
bioactive content of the fruit.[9]

Nowadays, consumer’s interest towards lesser-known wild
edible fruits has increased rapidly due to their various health
beneficial effects alongwith exotic organoleptic characteristics
such as blueberries.[6] Furthermore, it contain a wide variety of
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phenolic compounds such as anthocyanins, proanthocyanidins,
phenolics, and flavonols.[10-15] Therefore, wild blueberries
consumption increased globally since 2014 at higher rate
compared to the high-bush blueberries.[16] Moreover, it is
used in different processed food such as jams, juices, jellies,
yoghurt. Wild blubbery showed an improvement in cognitive
performance in children[17] and therefore, it has been
incorporated in different types of food (i.e. oatmeal bar,
beverage, ice pop, gummy, and cookie) to encourage
children to consume wild blueberries and become part of
their dietary patterns.[14]

There is a strong evidence supporting the high phenolic
content as well as the antioxidant capacity of wild berries
as compared with those domesticated and genetically
modified crops.[18] Wild blueberries species such as
Vaccinium angustifolium Ait. and Vaccinium oldhamii
Miq. showed a significant antioxidant activity.[11-13]

The phenolic compounds exhibit a wide range of therapeutic
effects with potential benefits due to the presence of natural
antioxidants and micronutrients which may contribute to
limit the development of several diseases including anti-
aging, fever-suppressing, anti-inflammatory, anti-diabetic,
painkilling, detoxifying, obesity, reduce total cholesterol
LDL and HDL and anticancer.[15,18-21] For instance, wild
blueberry (Vaccinium angustifolium) inhibited the initiation
stage of chemically-induced carcinogenesis[12] play a
protective role against neurodegenerative disorders.[13] Also,
it reduced the levels of oxidized DNA bases and increased the
resistance to oxidatively induced DNA damage.[22] Moreover,
it was found that supplementing rat’s diet with 2%of blueberry
extracts for 8 weeks protected them against neurodegeneration
and cognitive defects caused by the oxidative process.[23]

There are alsomany studies that report theeffectivenessofberry
fruits as anticancer both in vivo and in vitro, and bioactive
compounds of blueberry have significant anticancer
effects through various complementary mechanisms of
action, including the induction of metabolizing enzymes
and the modulation of gene expression; and their effects
on cell proliferation, apoptosis, and subcellular signaling
pathway.[24,25] In vitro studies indicated anti-proliferative
activity of different kinds of blueberries on SW48 and HT-
29 cancer cell lines and liver HepG2 cancer cells.[26,27].
Furthermore, Natsuhaze wild blueberry (Vaccinium oldhamii
Miq.) was very effective in inhibiting the growth of HL-60
human leukemia cells in vitro compared to other wild and
cultivar species.[11] Other types of cancers has been studied
(i.e. using cell line) using wild blubbery such as prostate
cancer[10] and oral cancer.[28] The effect of blueberries on
ovarian cancer and breast cancer was investigated as ovarian
cancerconsideredas the sixthandeighth leadingcauseof cancer
mortality among women in developed and developing
countries, respectively”[29] whereas breast cancer is the most
frequent cancer among women.[30] Studies showed that
blueberry inhibited the proliferation of ovarian cancer[29] and
growth of breast cancer.[31-32]
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With approximately 40% of the world population will be
diagnosed with cancer during their lifetime, studies indicated
that blueberries can be a potential therapy due to their anti-
carcinogenic properties.[33] Moreover, the therapeutic level is
dose depends and more studies are required. Therefore, the
main objective of this study was to assess antioxidant
properties and antitumor activity on breast and ovarian
tumor cell lines of the fruits Sideroxylon mascatense under
different drying methods.

MATERIALS AND METHODS

Chemicals
Folin Ciocalteu reagent (Merck, Germany), sodium carbonates
(7.5%), sodium hydroxide (1M), sodium nitrite solution (5%),
and aluminumchloride solution (10%)were of analytical grade
(Sigma,St.Louis,MO,USA).AscorbicAcidAssayKit (k671),
ABTS Antioxidant Assay Kit (Zenbio, Cat#AOX-1) were
purchased from Biovision Company, USA.

Preparation of blueberry fruit extract
Omani wild blueberry Sideroxylon mascatense was
purchased from Al-Jabal Al-Akhdar (Sultanate of Oman)
during peak season in August 2016. Samples were packed
in plastic bags and directly placed in a cool box. These fruits
were transferred to the laboratory and rapidly frozen and
stored at −60°C until used for further analyses. The edible
parts of the fruits were separated from seeds. Both flesh and
seeds were dried in an air oven at two different temperatures
60°C for 22 h and then 90°C for 8 h or freeze-dried for 5 days
using a benchtop laboratory freeze drier (Labconco, USA).
The shelf temperature was −40°C, and chamber temperature
was at 20°C with an operating pressure of 200 Pa. The
condenser temperature of the vacuum exit was at −80°C.
The dried samples were then ground to a fine powder using a
household grinder (Moulinex AR1043-UK0, Moulinex,
Lyon, France). Three extracts were prepared as follows:
0.5, 1.0, and 2.0 g of the dried powder from both flesh
and seed were extracted with 100ml of distilled water at
20°C for 2 h using a magnetic stirrer. The extracts were then
filtered and centrifuged at 6000 rpm for 20min at 4°C. The
supernatant was collected, and this crude extract kept in dark
plastic bottles at −60°C until used for further analysis.
Extracts were analyzed in three analytical replicates. These
extracts were considered labelled as 5mg/ml, 10mg/ml,
20mg/ml, respectively.

Total antioxidant potential properties
The below assays were conducted within the context of
highlighting the antioxidant potential properties of the
blueberry fruit extract.

Vitamin C assessment
Ascorbic acid content was measured using BioVision’s
Ascorbic Acid Assay Kit (K671). Briefly, a proprietary
catalyst oxidizes ascorbic acid to produce a compound that
Neurological Diseases ¦ Volume 11 ¦ Issue 1 ¦ January-March 2021



Table 1: The half maximal inhibitory concentration (IC50)
of the blueberry extracts against tumor cells growth in
vitro
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interacts with the ascorbic acid probe, generating a color that
was quantified by colorimetry (spectrophotometry at
= 570 nm, Thermo Scientific Fluoroskan Ascent, USA)
following the recommendations of the manufacturer.
The 50% growth inhibition (IC50) of the blueberry extract

Tumor cell lines Freeze dry−20°C Air dry60°C Air dry90°C

MCF-7 64.0 64.0 60.0

MDA-MB-321 83.5 88.0 89.0

OVSAHO 79.2 70.0 81.0

OV2008 69.0 64.0 60.0
Free radical scavenging capacity by DPPH assay
The capacity of the extracts to scavenge 1,1-diphenyl-2-
picrylhydrazyl (DPPH) free radicals was measured by
spectrophotometry. Briefly, 50mL extract was mixed with
50ml of a DPPH methanolic solution (0.04mg/mL).
Absorbance was measured at 517 nm after 30min of
incubation at room temperature.[34] The 2,6-di-tert-butyl-4-
hydroxytoluene (BHT) used as a positive control with a 100%
reduction for DPPH free radical formation.
ABTS antioxidant assay
BioVision’s ABTS Antioxidant Assay Kit (Zenbio,
Cat#AOX-1, USA) was used. The assay is based on the
incubation of an extract (s at different concentrations
(5–300mg/mL) with 2, 2′-azino-di-[3-ethylbenzthiazoline
sulphonate] (6) diammonium salt (ABTS). Peroxidase
(methmyoglobin) and hydrogen peroxide produce the
radical cation ABTS+ which was relatively stable blue-
green color, and absorbance was measured at 405 nm.[34]

Antitumor activity of blueberry extracts
Breast cancer cell lines, MCF-7 and MDA-MB-231, were
purchased from the American Type Culture Collection
(ATCC, USA), while human adult fibroblast cells were
purchased from Science Cell Research Laboratories (San
Diego, Ca, USA). Ovarian tumor cell lines, OV2008 and
OVSAHO, were provided by Dr. Aikou Okamoto from The
Jikei University School of Medicine in Japan. Dulbecco’s
Modified Eagle Medium (DMEM) (Gibco®, Life
Technologies, CA) supplemented with 10% FBS (Fetal
Bovine Serum) (Invitrogen TM, Life Technologies, CA)
and 1% penicillin–streptomycin (Invitrogen TM, Life
Technologies, CA) was used to culture the cell lines
(Fibroblasts, MCF-7, MDA-MB-231, OV2008 and
OVSAHO) as described earlier (31). Briefly, cells were
taken out of the liquid nitrogen and thawed in a 37°C
water bath for one minute, then centrifuged for 30
seconds, and the supernatant containing DMSO was
withdrawn. Cell pellets were immediately resuspended in
the corresponding media and seeded in appropriate flaks.
Cells were propagated in a 37°C humidified incubator with a
5% CO2 atmosphere for 24 hours before media refreshment
and left for growth. Cells reaching ∼80 confluency were
subjected to trypsin (0.25%) treatment until complete
detachment, then pelleted and recovered in fresh media
before seeding in 96 well plates (∼105 cells/well).
Preparation of blueberry extracts
The viability of the cells after treatment was tested in 96 well
plate using different concentrations of blueberry extracts
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(1, 3, 5, 10, 15, 30, 45, 50, 75, 100, and 120%). So that, a
stock solution of 5mg of the obtained different blueberry
extracts was prepared by dissolved in 5mL DMSO (100%).
In the 96 well plates, column 12 was used for control. While
different concentrations of blueberries were distributed in
different columns in which different rows were used for 60 °C
and 90 °C air-dried samples and for freeze-dried berry
at −40°C.

Treating cells with blueberry extracts
Cells were treated with increasing doses of the blueberry
extracts diluted in the growth media [Table1]. Vehicle
controls included dilutions of DMSO, and media were
used. Vehicle controls were included to indicate the possible
death of cells by the product and not by the solvent. They
were loaded inwell 11. Control includedmedia alone was used
in well 12. The plates were then incubated for 24 h. Thereafter,
the cells were treated with 5% Alamar Blue.
Alamar blue assay
Alamar Blue (AB) assay was performed to determine cell
viability test because it is water-soluble, permeable through
cell membranes, non-toxic to cells, and extremely stable in
culture medium. Resazurin is the active component of the
AB assay, which gets reduced to Resourfin by
mitochondrial enzymatic activity in the cell cytosol. This
is the principle behind the change in color of the cell
medium from blue to a fluorescent pink that indicate
that the cells are alive. On the other hand, dead cells
will maintain the original blue color. Therefore, visual
analysis of the color shows whether the cells are dead or
alive. 5% AB was prepared by diluting 500mL of AB dye
with 9.5 mL growth media. A volume of 100ml AB was
added to each well and the plates were incubated for a
period of 4 h. Quantification of the viable cells was done
using a micro-plate reader.
Statistical analysis
The statistical analysis was performed using one-way
analysis of variance (ANOVA) followed by Turkey’s test
using Graph Pad Prism (version 5.03; GraphPad Software
Inc. San Diego, CA, USA). Chemical analysis analyzed in
three replicates, and results was expressed as mean
¦ Volume 11 ¦ Issue 1 ¦ January-March 2021 73
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values ± standard deviation (SD). Differences among
chemical composition with different methods were
analyzed using the least significant (LSD) test at the
significance level of (P<0.05).

RESULTS AND DISCUSSION

Antioxidant potential properties of blueberries
Blueberries as a natural product helps to fight the effects of
oxidative stress leading to chronic diseases such as heart
disease, diabetes, and certain cancers.[9] The concentration of
vitamin C is known to be highly affected by a variety of
environmental factors, including oxygen, pH, light,
temperature, and moisture content.[35]

In our study the effect of the blueberry extracts was notable in
a dose-dependent manner, and it was observed that there are
significant differences in vitamin C content between flesh and
seed at different drying methods, as shown in Figures 1 and 2.
The blueberry extract (20mg powder/mL) provided the
maximum amount of vitamin C. The extract of blueberry
flesh that had been dried at 60°C had a concentration of
vitamin C of 19.45mg/100 g dry-basis. The seeds also had a
significant amount of vitamin C that contributed to the
antioxidant activity. The extract with concentration (20mg/
mL) of blueberry seeds dried at 90 °C showed the maximum
concentration of vitamin C (14.24mg/100 g dry-basis).

Previous studies have shown that that small fruit of wild
raspberry (Rubus hirsutus Thunb.) contains 16.33mg/100 g
fresh weight of ascorbic acid.[19] Ascorbate concentrations
varied between different species of Vaccinium: Vaccinium
corymbosum L (Highbush blueberry), Vaccinium ashei
Reade (Rabbiteye) and Vaccinium angustifolium (Lowbush
blueberry) exhibited 10.2mg/100 g, 8.4mg/100 g and
16.4mg/100 g fresh weight of vitamin C respectively.[8]

The variability between cultivars and species positively
affect vitamin C content.[8] If the skin was damaged,
ascorbic acid was released and could be oxidized, and the
concentration in the fruit significantly reduced. A study
Figure 1: Vitamin C concentrations of blueberry flesh extracts at different
P < 0.05.
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conducted in freeze-dry raspberry found that vitamin C
was present in the amount of 88.81mg/100 g fruit. [36] In
contrast, our study results revealed that, the freeze-dried
blueberry sample revealed a low amount of ascorbic acid
(7.59–9.73mg/100 g fresh weight) in comparison to the dried
sample. This might be attributed to that vitamin C was
susceptible to significant loss during postharvest handling,
processing, and storage condition.[36]

Free radical scavenging capacity by DPPH assay
The DPPH (2,2-diphenyl-1-picrylhydrazyl) method is one of
the most commonly used methods to evaluate antioxidant
activity. DPPH free radical is relatively stable and can be
reduced only by reactive compounds, such as phenolic
compounds.[37] The capacity of scavenging free radicals of
polyphenol components obtained from both flesh and seed of
blueberry varied with drying techniques [Figures 2–4].
Treatment with blueberry extracts revealed that the DPPH
free radical scavenging activity was increased significantly
with extract concentrations, P<0.05. The extract of freeze-
dried blueberry from both flesh (50.76%) and seed (39.37%)
showed the highest % of free radical scavenging activity at
concentration 20mg/mL indicating higher antioxidant activity.

The berries flesh and seeds maintained a 12.2–21.32 % and
12.9–16.38 % scavenging ability, respectively, at a
concentration of 5mg/L. Li et al.[15] reported that the
DPPH free radical scavenging activity of wild blueberry
(Vaccinium fruits) was 34.13%, which is comparable to
our result in which blueberry seed showed 39.37% of
DPPH reduction. In addition, a study conducted on
Chinese wild raspberry (Rubus hirsutus Thunb.) showed
their ability to scavenge the DPPH radical by 77.11%.[19]

These significant differences in scavenging activity among
types of blueberry fruits are greatly influenced by growing
environmental factors, stage of ripeness of the fruit,
harvesting, and storage conditions.[36] On the other hand,
the thermal treatment may also affect the stability of the
phenolic compounds and thus the antioxidant activity. It is
drying temperature. *Significantly higher as compared to other groups,
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Figure 3: DPPH free radical scavenging activities of blueberry flesh extracts Butylated hydroxytoluene (BHT), a positive antioxidant control, with 100%
inhibition for DPPH, 2,2-diphenyl-1-1-picrylhydrazyl, free radical formation. *Significantly higher as compared to other groups, P < 0.05.

Figure 2: Vitamin C concentrations of blueberry seed extracts at different drying temperature. *Significantly higher as compared to other groups,
P < 0.05.

Figure 4: DPPH free radical scavenging activities of blueberry seed extracts Butylated hydroxytoluene (BHT), a positive antioxidant control, with 100%
inhibition for DPPH, 2,2-diphenyl-1-1-picrylhydrazyl, free radical formation. *Significantly higher as compared to other groups, P < 0.05.
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clear that vitamin C of the investigated wild blueberry
samples (Sideroxylon mascatense) increased with the
increase in drying temperatures. However, blueberry flesh
dried at 60°C and seeds dried at 90°C had higher Vitamin C
content than the other groups, P<0.05.

ABTS antioxidant assay
Blueberry flesh, as well as seed scavenging activity of the
ABTS radical after applying different dehydration processing
methods, are presented in Figures 5 and 6. Trolox, vitamin E
analog, acted as a positive controlwith 85% inhibitionofABTS
radicals. The results reveal that there was no significant
difference at various concentrations of blueberry extracts in
both fleshand seedon their ability to scavenge the radical cation
(ABTS+). However, there was a 40% reduction of ABTS+
radical formation inblueberry fleshextracts obtainedby freeze-
dried berry at a concentration level of 20mg/mL. On the other
hand, seeds have shown scavenging activity of the ABTS
radical by 38% after different processing methods. This
result may be explained the correlation between antioxidant
activity of blueberry fruits and the content of total polyphenols
and anthocyanins. Substantial loss of polyphenols content in
Figure 5: Antioxidant capacity of blueberry flesh extracts against ABTS (2

Figure 6: Antioxidant capacity of blueberry seed extracts against ABTS (2
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dried blueberries corresponded to reduced affinity to scavenge
both DPPH radical and ABTS radicals.[38]

In a study conducted by Kwok et al.[39], the effects of the
different drying methods on the retention of Saskatoon berry
phenolics and associated antioxidant activity were compared.
The results clearly indicate that freeze-dried berry produced
higher ABTS scavenging activities compared to other
dehydration methods, with 65% retention of the original
unprocessed fresh extract. The airdried berry had the
lowest retained ability to scavenge ABTS radical (24%). A
research study reported that dried Rabbiteye blueberry
yielded 127.29mM TE/ mL dry weight (DW) of ABTS
compared to the fresh fruits that had a much higher ABTS
scavenging activities, 236.74mM TE/ mL DW.[40]
Antitumor activity
The effect of the blueberry extracts on cancer cell lines was
dose-dependent and varied with the cell type and the
concentration of the berry extract. Increasing doses of
berry extracts (1–120%) were used to determine the sub-
optimal dose that remained effective in inhibiting the
,2’-azinobis 3-ethylbenzothizoline-6-sulfonic acid) radical formation.

,2’-azinobis 3-ethylbenzothizoline-6-sulfonic acid) radical formation.
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Figure 7: A,B,AC Anti-tumor effects of different blueberry flesh extracts
using five different aggressive breast and ovarian human cell lines. *All
extracts have significantly reduce the cells viability of the tumor cells as
compared to control fibroblast cells.
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proliferation of breast cancer cell lines. The concentration
0.75mg/mL of blueberry was the most effective. Therefore,
IC50 was calculated at that concentration, and the blueberry
extract at different drying temperatures selectively kill all
four aggressive tumor cells (Fig. 7 A, B, C). The freeze-dried
(−20°C) Sideroxylon mascatense had the strongest effect. It
revealed a marked decrease in the viability of the breast and
ovarian cancer cell lines following blueberry extract
treatment. It killed tumor cells at a comparatively low IC50

when compared to fibroblasts (normal cells). Freeze-dried
blueberry has 50% growth inhibition (IC50) of 79.2 and
69mg/mL in OVSAHO and OV2008 ovarian cancer cell
lines, respectively.

Anti-proliferative activity of the freeze-dried raspberry
(Rubus ideaus) extract was evaluated using three human
cell lines, MCF7 (breast adenocarcinoma, HT-29 (colon
adenocarcinoma), and MRC-5 (human fetal lung, ECACC
84101801).[41] The obtained results showed that the breast
adenocarcinoma MCF7 cell line was very sensitive to the
freeze-dried raspberry. The 50% growth inhibition (IC50) of
the raspberry extract was 395.07mg/mL. It can be suggested
that the presence of a wide range of phenolic compounds and
vitamin C in raspberry (Rubus ideaus) extract contributed to
their cytotoxic activity.[42] This is in accordance with the
current results, which show that MCF7 was the most sensitive
cell line to freeze-dried blueberry that has IC50 of 64mg/mL,
International Journal of Nutrition, Pharmacology, Neurological Diseases
as presented in Table 1. There was no difference in
sensitivity between OV2008 (IC50= 69mg/mL) and MCF7
(IC50= 64mg/mL) [Figure 7]. Air-dried sample at 60°C and
90°C are also effective. They inhibited the growth of tumor
cells at lower IC50 than normal cells [Figure 7B and 7C). On
theMDA-MB-231 breast cancer cell line, air-dried samples at
60°C had an IC50 of 88.0mg/mL at 90 °C has IC50 89.0mg/
mL. Cell viability appeared too high. This could be due to the
high temperature of incubation (37°C), which could have
contributed to the rapid degradation of phytochemicals. These
bioactive compounds are highly unstable and may lose their
activity when exposed to oxygen, light, and heat during
processing, handling, and storage for an extended time.
For instance, numerous studies showed that anthocyanins
degrade in light, at high pH (higher than 7) and
temperatures (higher than 60–80 °C) and in the presence of
sulfite, ascorbic acid, and enzymes such as glycosidases,
galactoside, peroxidizes, and phenolases.[43]However, this
is a preliminary dataset, and further work is required to
identify the active compounds and test their specific
effects on cancer cell lines and the mouse model (in vivo).
Recent studies have shown that berry extracts and their active
compounds have the ability to inhibit cell proliferation,
modulate cell cycle arrest, and induce apoptosis in cancer
cells without affecting normal cells.[26] Another study has
been evaluated the effects of three cultivars of blueberries
(‘Briteblue’, ‘Tifblue’, and‘Powderblue’) on the liver HepG2
cancer cells.[27] The results showed that there were the
greatest inhibitory effects of the blueberry anthocyanin
fractions (ranging from 70 to 150mg/mL concentrations),
with 50% inhibition of cancer cell population growth.

Blueberries and blueberry extract positively affect biomarkers
of genomic stability and indicators of carcinogenesis both in
vitro and in vivo.[26] However, one major disadvantage of
studying whole food or food extracts is that it is impossible
to establish which particular dietary components (e.g. folic
acid, flavonols, vitamin C, anthocyanins, and stilbenes) are the
effective cytoprotective agents.

CONCLUSION
The present study provided evidence that Sidreoxelon
mascatense fruits exhibited anti-oxidant and anti-tumor
activities due to the expected range of phytochemicals.
Chromatographic analysis of these compounds is essentials
to identify the active compounds under different drying
methods, and these are very important quality of the
industry product. The fruit extract with concentration
(20mg/mL) provided the maximum amount of vitamin C.
Freeze-dried berries exhibit the highest % DPPH free radical
scavenging activity from both flesh (50.76%) and seeds
(39.37%) at concentration 20mg/mL. However, there were
no significant differences at various concentrations of
blueberry extracts in both flesh and seed on their ability to
scavenge the radical cation (ABTS+). The 50% growth
inhibition (IC50) of the freeze-dried blueberry extract at
both cell lines was 64 and 69mg/mL, respectively. Further
¦ Volume 11 ¦ Issue 1 ¦ January-March 2021 77
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in vivo analysis is going to be relevant to elucidate the dual
role of bleu berry extracts as anti-oxidant and anti-tumor.

In conclusion, our study found that phenolic compounds in
blueberry fruit extract could inhibit the proliferation of the
examined cancer cell lines. Further studies are required to
clarify the mechanisms and to evaluate the bioavailability and
metabolism of phenolic compounds in relation to reducing
breast cancer risk.
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