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Abstract

The aim of this research is to cultivate Brazilian Cherry Fruits (Eugenia uniflora L.) Plants in NSTU (Noakhali Science
and Technology University) Campus, Noakhali, Bangladesh for fruits production and to determine the qualitative
antioxidant test, antioxidant activities and total phenolic content of different solvent extracts (Water, Methanol and
Ethanol) of Ripe Brazilian Cherry Fruits in Red Color and compare those activities with non-ripe Brazilian Cherry fruits
in Green color. The qualitative antioxidant test was determined by simple TLC method and antioxidant activity was
determined by DPPH radical inhibition method while the total phenolic content was determined by Folin-Ciocalteu
method. The result of the qualitative determination of Antioxidant test indicated that all extracts of Brazilian Cherry
Fruits contain high antioxidant compounds. Among the analyzed fruits of all extracts, in both Ripe and Non-Ripe stage,
the water extract of non-ripe Brazilian Cherry Fruits (BC-GC-W) showed the highest DPPH radical scavenging activity
(73.66%) and showed the lowest ICso of DPPH scavenging activity (1.01 pg/ml) which may be due to the presence of
high content of Vitamin C. Among all extracts of Ripe and non-ripe, the methanol extract of non-ripe Brazilian Cherry
Fruits in Green Color (BC-GC-M) was found to be highest total phenolic content 111.52 mg GAE/100g, and the ethanol
extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-E) was found to be lowest total phenolic content, 106.004
mg GAE/100g.The overall results that were obtained in this study will be one of the important key strategies by adding
this fruits in the diet chart to prevent and fight against infection recently caused by COVID-19 in worldwide and other
infectious diseases by increasing our body immunity in the long term and this fruits also will be useful as a raw materials
in the pharmaceutical and food industries to prepare drugs and food products.

Keywords: Brazilian Cherry Fruits; Antioxidants; DPPH; Phenolic, Free radicals; Gallic acid

1. Introduction

In our country, Bangladesh many varieties of fruits like mango, pineapple, lichi, guava, and jack fruit etc. are producing
in a large scale and contributing in the poverty reduction and household food security of rural peoples. A sweet finest
nutritionally rich foreign fruits, Brazilian Cherry (Eugenia uniflora L.) may also contribute in the poverty reduction and
household food security as well as to improve the immunity to prevent different types of diseases. Eugenia uniflora L. is
a tropical fruit bearing shrub or small tree in the Myrtaceae family. Common names include Surinam Cherry, Pitanga,
Brazilian Cherry, Florida Cherry, Cayenne Cherry, Barbados cherry, French Cherry, Pitanga Cherry, and Red Brazil
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cherry. Surinam Cherry was botanically described as a plant which grows in Pisa garden at Italy. It was believed to get
introduced from Goa (India). The seeds were brought by the Portuguese voyagers to India from Brazil. It was naturalized
in Argentina, Colombia and Venezuela. It is cultivated as an ornamental plant in Samoa, Hawaii, Ceylon and India. But it
is occasionally grown in Southern China, Tropical Africa and Philippines. It is a widely found in South American
countries, mainly in Brazil, Argentina, Uruguay and Paraguay [1]. Fruiting is generally profuse with hundreds or
thousands of fruits per cycle and trees sometimes fruiting 2 to 3 times in a year [2]. This plant is found in home gardens
in Brazilian Amazon, being used in food and for medicinal purposes [3]. There are two varieties of Surinam Cherry:
Common bright red and rare dark Crimson nearly black [4]. Brazilian Cherry or Suriname Cherry, is an outstanding
source of ascorbic acid, carotenoids and phenolic compounds, mainly flavonoids, with high antioxidant activities [5,6]
Epidemiological studies have shown that the consumption of fruits and vegetables imparts many health benefits,
especially reduced risk of chronic diseases, such as cancer, cardiovascular disease and stroke [7] and their antioxidant
activities are directly related to slowing of the ageing process [8] and the prevention of diseases such as cancer [9].
Therefore, Brazilian Cherry is a promising fruit and its pulp production has economic potential because the product has
both consumer appeal and a high concentration of antioxidant compounds, such as anthocyanins, flavonols and
carotenoids [9]. Polyphenolic compounds such as flavonoids also contribute to the beneficial effects of Brazilian Cherry
fruits [11]. Carotenoids are known to have various biological functions such as vitamin A activity and Prevention of
cataract, age related macular degeneration, cancer and cardiovascular diseases [12, 13, 14, 15]. There are also some
other health benefits of Brazilian Cherry or Surinam Cherry. Vitamin C is an essential nutrient that is found in a variety
of fruits and vegetables particularly in citrus fruits and this vitamin is a crucial participant in the army of immunity. It
helps prevent the common cold. As we know, eating a diet rich in Vitamin C can help boost our immune system and
protect our cells against damage. Vitamin C also known as ascorbic acid, is a water-soluble vitamin that is involved in
many bodily functions, including the formation and maintenance of bones, skin and blood vessels. This essential
vitamin also promotes wound healing. It acts as a powerful antioxidant and protects against damage induced by
oxidative stress. For severe infections, including sepsis and Acute Respiratory Distress Syndrome (ARDS), high dose
intravenous vitamin C treatment has been shown to significantly improve symptoms in patients. Adding vitamin C-rich
foods to our diet may be one of the best ways to improve our immunity, which can help to prevent and fight infections
such as COVID-19. According to literature, Brazilian cherry contains much more vitamin C and if we can grow awareness
to add this cherry fruits in our daily diet, so we can improve our immunity that may contribute to prevent and fight
against infections like recent pandemic infection by COVID-19 in our country as a whole world wide. The sufficient level
of vitamin C in Brazilian Cherry or Surinam Cherry helps to prevent the damage of blood vessels caused by free radicals.
The studies show that high intake of vitamin C helps to lower the chances of mouth, throat, vocal cords, rectum, colon,
and esophagus and stomach cancer. Brazilian Cherry or Surinam Cherry also contains high concentration of vitamin A
as we mentioned earlier. Vitamin A helps to eradicate the body from toxins and free radicals which damages the skin. It
provides soft and supple skin by retaining the moisture, prevent dryness, keratinization and skin ailments such as
psoriasis. Even though different varieties of Cherry are widely cultivating in various countries and several works have
been done on nutritional composition and medicinal value of Brazilian Cherry in abroad but as far we know there is no
reports for the cultivation as well as nutritional, phytochemical and medicinal uses of Brazilian Cherry Fruits in
Bangladesh. Based on the nutritional, medicinal, and commercial value of Brazilian Cherry found in literature, the
objective of this research were to cultivate Brazilian Cheery Fruits Plants in our NSTU Campus, Bangladesh for fruits
production and to determine the antioxidant activities and total phenolic content of different solvent extracts (Water,
Methanol and Ethanol ) of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W, BC-RC-M & BC-RC-E) and compare those
activities with non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E).

2. Material and methods

In order to fulfil the objective of this research we collected mother plants from Varendra Region, Rajshahi, Bangladesh
and other nurseries in Bangladesh and planted those plants in our NSTU (Noakhali Science and Technology University)
Campus, Noakhali, Bangladesh and after 6 months of plantation, surprisingly these Cherry plants produced lots of
flowers and within one month we found lots of Ripe Brazilian Cherry Fruits in Red Color (Figure-1) and non-ripe
Brazilian Cherry Fruits in Green Color (Figure-2) that were harvested from our own cultivated Brazilian Cherry
Plants. So, the experimental cultivation of Brazilian Cherry Fruits Plants as far we know for the first time in mini scale
in NSTU Campus encouraged us to know detailed Nutritional, phytochemical and medicinal properties of these fruits as
a result we collected both Brazilian Cherry Fruits from Brazilian Cherry Fruits Plants and brought those samples into
the Laboratory of Biochemistry and Molecular Biology, Noakhali Science and Technology University, Bangladesh for
further analysis.
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Figure 1 Ripe Brazilian Cherry fruits in Red Color (BC-RC) that harvested from our own cultivated Brazilian Cherry
Fruits Plants for analysis

Source: Fruits (BC-RC) that collected from our own cultivated Brazilian Cherry Fruits Plants in NSTU Campus

Figure 2 Non-Ripe Brazilian Cherry fruits in Green Color (BC-GC) that harvested from our own cultivated Brazilian
Cherry Fruits Plants for analysis

Source: Fruits (BC-GC) that collected from our own cultivated Brazilian Cherry Fruits Plants in NSTU Campus

2.1. Preparation of sample extracts

The experimental sample were extracted from Ripe Brazilian Cherry Fruits in Red Color and non-ripe Brazilian Cherry
Fruits in Green Color by Water, Methanol and Ethanol by a suitable laboratory method and stored these samples in Deep
refrigerator for further analysis.

2.2. Qualitative determination of antioxidant activity

According to Kannan RR [16] with slight modification, antioxidant ingredient was analyzed by Thin Layer
Chromatography (TLC) followed by DPPH (2, 2 -Diphenyl-1-picrylhydrazyl). About 10 pg of Water, Methanol and
Ethanol extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W, BC-RC-M & BC-RC-E) and non-ripe Brazilian
Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E) and 50 pg of Standard L-Ascorbic Acid, each 20ul were
loaded on TLC plate and dry at room temperature. After that 0.05% of DPPH solution in Methanol was sprayed on the
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face of TLC plate and incubated for 30 minutes at room temperature. The active antioxidant activity of Water, Methanol
and Ethanol extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W, BC-RC-M & BC-RC-E) and non-ripe Brazilian
Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E) were detected as yellowish spots by comparing with the
color activity of Standard ascorbic acid. The strength of activity for antioxidant compounds were identified by studying
the change in color.

2.3. Quantitative determination of free radical scavenging activity (DPPH method)

The antioxidant activity of Water, Methanol and Ethanol extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-
W, BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E) were
measured on the basis of the scavenging activity of the stable 1,1-Diphenyl-2-picrylhydrazyl (DPPH) free radical
according to the method described by Brand-Williams W [17] with slight modifications. At first 0.2 mM DPPH solution
was prepared freshly in methanol. 1.5 ml of each extracts and standard Ascorbic acid with same concentration (100
pg/ml) was pipetted into different test tubes and the 1.5 ml of 0.2mM DPPH solution was added to each sample to
initiation reaction. All the samples were mixed and kept at dark for 30 minutes. After 30 minutes of incubation, the
absorbance was read at wavelength at 517 nm by using T80 UV-VIS Spectrophotometer. Methanol was used as a blank
and 0.2 mM DPPH solution was used a control. Analysis was done in triplicate for all extracts and standard. Antioxidant
activity of each extracts were determined based on the reduction of DPPH absorbance by calculating percentage of
antioxidant activity by using the following formula [18].

Ay — A
0 14100

Percentage (%) of free radical DPPH scavenging =
0

A0=Control absorbance, A1=Absorbance of sample.

Final results were expressed as ICso values, i.e. mg of ascorbic acid/100g of Brazilian Cherry Fruits needed to reduce
DPPH radical by 50%. The parameter used was ICso means the concentration of testing compound required for
scavenging 50% free radical’s DPPH. The lower the ICso value, the stronger the antioxidant activity of the testing
compound.

2.4. Determination of Total Phenolic Content (TPC) by Folin-Ciocalteu test

The total phenolic content of different extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W, BC-RC-M & BC-
RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E) was determined according
to the Nursyahda Zakaria [19] by Folin-Ciocalteu assay using T80 UV-VIS Spectrophotometer at 765 nm. The total
phenolic content was calculated based on a standard curve established with gallic acid as a standard (Figure-8). 0.1 ml
of each sample was mixed with 0.9 ml of distilled water in a test tube. Then 0.05 ml of Folin- Ciocalteu Reagent were
added to each sample and mixed well for 2 minutes. Then 0.5 ml of 5% of freshly prepared sodium carbonate solution
were added to each sample followed by 2.5 ml of distilled water and mixed well. All the mixtures were incubating in
dark for an hour and after one hour absorbance of all samples were read at 765 nm by T80 UV-VIS Spectrophotometer.
The total phenolic contents were expressed in gallic acid equivalents (mg per 100 gram fresh fruits). The gallic acid
standard line has the equation y=0.0066x+0.0159(R2=0.999), where y is absorbance at 765 nm and x is the
concentration of gallic acid in mg/L. According to [20], the total content of phenolic compounds in the extract in Gallic
Acid Equivalents (GAE) was calculated by the following formula:

T_va
M

Where, T=Total content of phenolic compounds, milligram per gram fruit extract, in GAE, C= the concentration of gallic
acid established from the calibration curve, milligram per milliliter, V=the volume of extract, milliliter, M=the weight of
fruit extract in gram.

3. Results and discussion

3.1. Qualitative Determination of Antioxidant activity

In TLC method the spots on layer determine the activity of Antioxidant activity of Water, Methanol and Ethanol extracts
of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W, BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in
Green Color (BC-GC-W, BC-GC-M & BC-GC-E) as compared with standard L-ascorbic acid, the Figure-3 shows that the
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Brazilian Cherry Fruits in both Color stage have a good activity against DPPH compound; this result also indicated that
all extracts of Brazilian Cherry Fruits contain high antioxidant compounds.

1 2 3 4 5 6 7

Lane-1: BC-RC-WE, Lane-2: BC-RC-ME, Lane-3: BC-RC-EE, Lane-4: BC-GC-WE, Lane-5: BC-GC-ME, Lane-6: BC-GC-EE,
Lane-7: L-Ascorbic Acid as Standard

Figure 3 Antioxidant activity of Water, Methanol and Ethanol extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-
RC-W, BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E) with
Ascorbic Acid as a standard by DPPH method in TLC plate.

3.2. Antioxidant activities of different solvent extracts of Ripe Brazilian Cherry Fruits in Red Color and non-
ripe Brazilian Cherry Fruits in Green Color by DPPH assays

Antioxidant activities of Water, Methanol and Ethanol extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W,
BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E) by DPPH
method that were shown in Table-1, Table-2 and Table-3 and the results were summarized in Figure-4, 5. In the present
study, all the extracts exhibited DPPH radical scavenging activity and the range of antioxidant activities of Water,
Methanol and Ethanol extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W, BC-RC-M & BC-RC-E) and non-
ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E) were found to be 50.20-73.66% by
comparing the activity (97.65%) exhibited with a standard ascorbic acid in a constant concentration (Table-1,2,3).

Among all extracts, in both Ripe and Non-Ripe Brazilian Cherry Fruits, the Water extract of non-ripe Brazilian Cherry
Fruits (BC-GC-W) had the highest DPPH radical scavenging activity or capacity (73.66%) followed by Ethanol extract of
Ripe-Brazilian Cheery Fruits (BC-RC-E) (59.92%), Methanol extract of Ripe-Brazilian Cheery Fruits(BC-RC-M)
(57.47%), Methanol extract of Non-Ripe Brazilian Cherry Fruits (BC-GC-M)(55.58%) and Ethanol extract of Ripe-
Brazilian Cheery Fruits (BC-RC-E) (54.09%), on the other hand, the lowest antioxidant activity of Water extract of Ripe-
Brazilian Cheery Fruits(BC-RC-W) (50.20%) (Table-1, 2, 3 and Figure-4, 5).

Table 1 DPPH radical scavenging activity of Water extract of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W) and
non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W) and Ascorbic Acid

Sr.no. | Sample Concentration % of DPPH Scavenging | Mean SD | ICso(pg/ml)
Name (ng/ml) Activity
A B C
1 BC-RC-W 100 50.17 | 50.25 50.19 50.20+0.04 1.24
2 BC-GC-W 100 73.50 | 74.01 73.66 73.66+0.30 1.01
3 Ascorbic Acid 100 97.65 | 97.68 97.63 97.65+0.02 0.84
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Table 2 DPPH radical scavenging activity of Water extract of Ripe Brazilian Cherry fruits in Red Color (BC-RC-M) and
non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-M) and Ascorbic Acid

Sr. Sample Concentration % of DPPH Scavenging | Mean #SD | ICso(pg/ml)
No. Name (ng/ml) Activity
A B C
1 BC-RC-M 100 57.47 57.50 57.45 | 57.47+0.02 1.16
2 BC-GC-M 100 55.25 56.12 55.38 | 55.58+0.46 1.18
3 Ascorbic Acid 100 97.65 97.68 97.63 | 97.65+0.02 0.84

Table 3 DPPH radical scavenging activity of Water extract of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-E) and
non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-E) and Ascorbic Acid

Sr.No. | Sample Concentration % of DPPH Scavenging | Mean #SD | ICso(pg/ml)
Name (ng/ml) Activity
A B C
1 BC-RC-E 100 53.98 | 54.21 54.10 54.09+11 1.20
2 BC-GC-E 100 59.74 | 59.82 60.20 59.92+0.24 1.13
3 Ascorbic 100 97.65 | 97.68 97.63 97.65+0.02 0.84
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Figure 4 DPPH scavenging activity of different solvent extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W,
BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E),
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Figure 5 DPPH scavenging activity of different solvent extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W,
BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E),
respectively.

3.3. ICso of DPPH scavenging capacities

ICso of DPPH scavenging capacities of Water, Methanol and Ethanol extracts of Ripe Brazilian Cherry Fruits in Red Color
(BC-RC-W, BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E)
including ascorbic acid by DPPH method were shown in Table-1, Table-2 and Table-3 and the results were summarized
in Figure-6.7. The 1Cso of DPPH scavenging activities of each extracts were compared to ascorbic acid as standard. The
lowest ICso means had the highest antioxidant capacity. Concentration of sample that could scavenge 50% free radical
(ICs0) was used to determined antioxidant capacity of sample compared to standard that had ICsp less than 50 ppm, it
was very strong antioxidant activity, 50-100 ppm strong antioxidant activity, 101-150 ppm will be medium antioxidant
activity, while ICso is greater than 150 ppm it will be lowest antioxidant activity [21].
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Figure 6 ICso of DPPH scavenging capacities of different solvent extracts of Ripe Brazilian Cherry Fruits in Red Color
(BC-RC-W, BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E),
respectively
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Figure 7 ICso of DPPH scavenging capacities of different solvent extracts of Ripe Brazilian Cherry Fruits in Red Color
(BC-RC-W, BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E),
respectively.

In the present study, all the extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W, BC-RC-M & BC-RC-E) and
non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E) had the ICso of DPPH scavenging
activities in the range of 1.01 ug/ml to 1.24 p/ml and the ICso of DPPH scavenging activity of a standard ascorbic acid
was found to be 0.84 ug/ml (Table-1,2,3 and Figure-6,7). Based on the classification of antioxidant potency [21], all the
extracts sample of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W, BC-RC-M & BC-RC-E) and non-ripe Brazilian
Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E) can be classified as very strong antioxidant activity. Among
all extracts of both Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W, BC-RC-M & BC-RC-E) and non-ripe Brazilian
Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E), the Water extract of non-ripe Brazilian Cherry Fruits in
Green Color (BC-GC-W) had the lowest ICso of DPPH scavenging activity (1.01 pg/ml) which is very close to the ICso
DPPH scavenging activity of ascorbic acid as standard (0.84 pg/ml). The ICso DPPH scavenging activity of Methanol
extract of both of both Ripe Brazilian Cherry Fruits in Red Color and non-ripe Brazilian Cherry Fruits in Green Color
(BC-RC-M, BC-RC-M) and Ethanol extract of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-E) were found to be very
closei.e.1.16 ug/ml, 1.18 pg/ml, and 1.20 pg/ml, respectively (Fig.6, 7).The second lowest ICso DPPH scavenging activity
of Ethanol extract of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-E) 1.13pg/ml and the highest ICso DPPH
scavenging activity of Water extract of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W) was found to be 1.24pg/ml
(Table-1,2,3 and Figure-6,7).

3.4. Total Phenolic content

Table-5 and Table-6 showed the total Phenolic content of Water, Methanol and Ethanol extracts of Ripe Brazilian Cherry
Fruits in Red Color (BC-RC-W, BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-
GC-M & BC-GC-E), respectively and it was presented as a summary in Figure-9.

The total Phenolic content of Water, Methanol and Ethanol extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-
W, BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E) were found
to be in the range of 106.004 mg GAE/100gm to 111.52 mg GAE/100gm which is lower than the phenolic content of
Red-fleshed pitanga (Eugenia uniflora L.) ( 210+3) that cultivated in the Rio Grande do Sul as reported by [22], but
higher than that of orange (75 +10 mg gallic acid equivalent/100g) and banana (517 mg gallic acid equivalent/100g)
as reported by[23]. Among the all extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W, BC-RC-M & BC-RC-E)
and non-ripe Brazilian Cherry fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E), the Methanol extracts of non-ripe
Brazilian Cherry Fruits in Green Color (BC-GC-M) was found to be highest total phenolic content 111.52 mg gallic acid
equivalent/100g, and the Ethanol extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-E) was found to be lowest
total phenolic content, 106.004 mg gallic acid equivalent/100g (Table-5, 6 and Figure-6).The total phenolic content of
Water and Methanol extracts of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-W & BC-RC-M ) was found very similar,
i.e. (109.894 , and 109.642 mg gallic acid equivalent/100g, respectively) and it was also found that the total phenolic
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content of the Water and Ethanol extracts of non-Ripe Brazilian Cherry Fruits in Green Color (BC-GC-W & BC-GC-E ) and
Ethanol extract of Ripe Brazilian Cherry Fruits in Red Color (BC-RC-E) was found very similar i.e. 106.156, 106.004, and
107.156 mg gallic acid equivalent/100g, respectively (Table-5, 6 and Figure-9). The phenolic compounds influence the
fruit quality contributing both to their sensory and health-promoting properties [24]. From this result it is found that
the Brazilian Cherry Fruits are rich source of antioxidant compounds and total phenolic compounds that may help to
increase the immunity of our body to prevent infections and allows a person to recover faster from any illness and also
prevent stroke, heart attack and various diseases including different types of cancer. The antioxidant and phenolic
compounds like vitamin C may also regenerates the damaged skin tissues and builds collagen, which helps in
maintaining the youthfulness of the skin and prevents wrinkles, fine lines and stretch marks and also prevent different
types of cancer. Even though total phenolic content present in Methanol extracts of non-Ripe Brazilian Cherry Fruits in
Green Color (BC-GC-M ) was found to be higher (111.52 mg gallic acid equivalent/100g) among all extracts, but the
antioxidant activity is highest (73.66%) in Water extract of non-Ripe Brazilian Cherry Fruits in Green Color (BC-GC-W)
based on the ICso of DPPH scavenging activity (1.01 pg/ml).This may be due to the presence of vitamin C which is almost
double in green or unripe fruits the ripe fruits in red Color as reported in the website[25].

Table 4 Absorbance of gallic acid (as standard) at different concentrations

Conc.(pg/ml) Absorbance at 765 nm Mean+SD
A B C
0 0 0 0 0
50 0.349 0.348 0.345 0.347+0.002
100 0.701 0.704 0.706 0.703+0.002
150 0.989 0.978 0.981 0.982+0.005
200 1.342 1.334 1.347 1.341+0.006
250 1.646 1.648 1.641 1.645+0.003
2
18

y = 0.0066x+0.0159
16 R?=0.999
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Figure 8 Standard curve of gallic acid for the determination of Total Phenolic Content (TPC)
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Table 5 Total Phenolic content of Water, Methanol and Ethanol extracts of Ripe Brazilian Cherry Fruits in Red Color
(BC-RC-W, BC-RC-M & BC-RC-E), respectively

Species Sample Type of|Con. Of No. of Abs.in |Mean#SD Conc. from TPC (g/100g)
Name Solvent Sample Sample | 765 nm Std curve
Ripe Brazilian 200 274.45+0.57
Cherry Fruits BC-RC-W-1 Water m 1 1 1.818 1.824+0.006 219.788+0.322
g/m
in Red Color
BC-RC-W-2 2 1.831
BC-RC-W-3 3 1.823
Ripe Brazilian 200 274.1050.64
Cherry Fruits| BC-RC-M-1 | Methanol 1 1.829 1.825+0.003 219.796+0.724
in Red Color mg/ml
BC-RC-M-2 2 1.823
BC-RC-M-3 3 1.825
Ripe Brazilian 200 267.89+13.06 | 214.312+14.775
Cherry Fruits| BC-RC-E-1 Ethanol 1 1.819 1.784+0.061
in Red Color mg/ml
BC-RC-E-2 2 1.713
BC-RC-E-3 3 1.821
— 300
g 280
= 260
< 240
% 220
Em
£ 180
€ 160
S 140
= 120
£ 100
£ 80
T 60
2 40
20
0
BC-RC-W BC-RC-M BC-RC-E BC-GC-W BC-GC-M BC-GC-E

Various Extracts of Brazilian Cherry Fruits

Figure 9 Total Phenolic content of Water, Methanol and Ethanol extracts of Ripe Brazilian Cherry Fruits in Red Color
(BC-RC-W, BC-RC-M & BC-RC-E) and non-ripe Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E),
respectively
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Table 6 Total Phenolic content of Water, Methanol and Ethanol extracts of Ripe Brazilian Cherry Fruits in non-ripe
Brazilian Cherry Fruits in Green Color (BC-GC-W, BC-GC-M & BC-GC-E), respectively

Species Sample Type of Conc. of No of | Absin |Mean *SD |Conc.from |TPC(g/100g)
Name Solvent Sample Sample | 765 nm Std curve
Non-Ripe 265.39+0.74
Brazilian BC-GC-W-1 Water 200mg/ml 1 1.769 |1.766+0.002 212.904+0.837
Cherry
Fruits BC-GC-W-2 2 1.764
in  Green| c.Gc-w-3 3 1.767
Color
Non-Ripe
Brazilian
Cherry 278.8+0.42 | 223.04+0.475
Fruit BC-GC-M-1 | Methanol | 200mg/ml 1 1.856+0.002
ruits 1.854
in  Green
Color
BC-GC-M-2 2 1.858
BC-GC-M-3 3 1.857
Non-Ripe
Brazilian 265.01+0.21 | 212.008+0.237
Cherry BC-GC-E-1 Ethanol | 200mg/ml 1 1.766 |1.765+0.001
Fruits in
green Color
BC-GC-E-2 2 1.774
BC-GC-E-3 3 1.767

4., Conclusion

In this research work, we cultivate Brazilian Cheery Fruits Plants at the first time in our Noakhali Science and
Technology University Campus, Bangladesh for its fruits production in order to determine the antioxidant activities and
total phenolic content of different solvent extracts (Water, Methanol and Ethanol ) of Ripe Brazilian Cherry Fruits in
Red Color and compare those activities with non-ripe Brazilian Cherry fruits in Green Color .The results showed that all
the extracts of Ripe and Non-Ripe Brazilian Cherry Fruits both in Red Color and Green Color are a good source for
antioxidant ability and phenolic compounds, but among the analyzed fruits of all extracts, in both Ripe and Non-Ripe,
the Water extract of non-ripe Brazilian Cherry Fruits (BC-GC-W) is the good source for strong antioxidant ability
(73.66%) and it showed the lowest I1Cso of DPPH scavenging activity (1.01 pg/ml) which may be due to the presence of
high content of vitamin C. Thus from this results it can be concluded that Brazilian Cheery Fruits in both Ripe and Non-
Ripe stage will be useful as an additive in food and pharmaceutical industries to prevent oxidative damage and also to
prevent and fight against infection recently caused by COVID-19 in worldwide and other infectious diseases by
increasing our body immunity in the long term by including this fruits in our diet chart and this fruits also will be useful
as a raw material in the pharmaceutical and food industries to prepare drugs and food products.
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