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ABSTRACT

Aegle marmelos Correa commonly known as “Bael,” has been recognized as a component of
traditional medication for the treatment of various human ailments. The present study was focused
on phytochemical screening, nutritional constituent of A. marmelos at different development
stages. Highest amount of alkaloid was in premature bael (8.09+0.09 mg/g), phenols in premature
bael (9.65+0.06 mg/g) pulp and saponins in mature bael(5.57+0.08) pulp. Highest amount of
thiamin (B1) (1.83+£0.03 mg/100 g) and ascorbic acid (48.62+0.04 mg/100 g) in premature bael
pulp. Sugar content significantly highest in matured bael(6.94+0.04 mg/100 g) pulp. Most abundant
mineral potassium content was maximum in (139.61+0.04 mg/100 g) premature bael fruit pulp. The
nutritional constituents and phytochemicals change depending on maturation stage. Nutritional
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different fruit development stages.

constituent changes on the effects of development of bael (Aegle marmelos) fruit. It has been
found in the present study that there were a numbers of phytochemical changes occurred during

Keywords: Phytochemicals estimation; nutritional constituent; minerals; vitamins; fruit pulp.

1. INTRODUCTION

Subtropical bael fruit (Aegle marmelos) is known
in southeast Asian countries from ancient times.
This fruit known as stone apple belongs to
Rutaceae (Citrus family). This fruit is round in
shape hard skin and reddish brown color in
ripening stage. The edible part of this fruit is pulp.
The appearance of this fruit pulp is orange yellow
colorand soft boiled texture. It possesses sweet
taste and pleasant flavor. This ripe fruit is
nutritious, sweet aromatic and palatable. For this
it is taken by all classes of people of the society.
From various medicinal system like Ayurvedic
and Unani systems provide information about the
potential benefits of bael [1]. Several studies on
bael reveal that it acquires different types of
nutritional elements like flavonoids, phenolic
acids, alkaloids, tannins, coumarins and tannins
[2]. These phyto-compounds are well known to
possess pharmacological and biological activity.
Other than a wide range of fatty acids, amino
acids, organic acids, minerals and vitamins make
it asa highly nutritious fruit with lot of health
benefits [3]. Different types of diseases like

Cardiac issues, Diabetes, Gastro-intestinal
disorder, Antigenotoxic, Antiulcerative colitis,
Antineoplastic, Antipyretic, Antifertility,
Antidiarrheal, Anticancer, Diuretic,

Hepatoprotective, Chemoprotective and
Inflammation-related problems may be cured
with the fruit. Protective effects against the
radiation, wound, free radical generation,
microbes and depression have also been
possessed by bael. These records prove the
natural healing power of bael [4]. Bael fruit is
considered to be one of the potential parts of the
plant containing bioactive compounds which are
produced as secondary metabolites [5]. A large
number of populations in Bangladesh have been
suffering from malnutrition. For the ignorance of
people, they don’t know the nutritive value
of different kinds of foods. It has important role
as a source of vitamins, minerals and other
nutrients in human diet, which are necessary.

The aim of this study was focused on evaluating
the phytochemicals, nutritional compositions and
water soluble vitamins in bael (Aegle marmelos)
fruit pulp.

2. STUDY DESIGN
2.1 Materials Procurement

Fresh and matured bael was collected from my
men singh horticulture centre. Fruit pulp was
collected carefully and stored at 4°C that the
phytochemicals and water soluble vitamins may
not de grade. This research was undertaken in
the laboratory of Institute of Food Science and
Technology, Bangladesh Council of Scientific
and Industrial Research (BCSIR), Bangladesh.

2.2 Extract Preparation

The fruit pulp of the bael was collected properly.
Collected fruit pulp were dried in hot air for 3
days. The dried pulp of bael were
pulverized using pestle mortar to obtain a
powdered form which was stored in air-tight
glass container sat 4°C. 10 g of powdered
sample was soaked in distilled water and
methanol (200ml and 100 ml) separately for 10
hours at room temperature. The extracts were
then filtered and concentrated to a final
volume of 50ml and subjected to phytochemical
analysis:

Extract Yield (%) = [(Weight of solid extract
+Weight taken for extraction) x100%)]

2.3 Qualitative Phytochemical Analysis

Qualitative phytochemical analyses of both the
extracts were performed by following the protocol
of Adetuyi and Popoola [6], Trease and Evans [7]
and Sofowora [8].

2.3.1 Tannins

200 mg of bael fruit pulp was boiled in 10 ml
distiled water and few drops of FeCl; were
added to the filtrate; a  blue-black
precipitate indicated the presence of tannins.

2.3.2 Alkaloids
200 mg bael fruit pulp was boiled in 10 ml
methanol and filtered. 1% HCI was added
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followed by 6 dropsof Dragendorff reagent, and
brownish-red precipitate was taken as evidence
for the presence of alkaloids.

2.3.3 Saponins (Frothing test)

5 ml distilled water was added to 200 mg plant
material. 0.5 ml filtrate was diluted to 5mlwith
distiled water and shaken vigorously for 2
minutes. Formation of stable foam indicates the
presence of saponins.

2.3.4 Steroids (Liebermann-burchard
reaction)

200 mg bael fruit pulpwas added in 10 ml
chloroform. Acetic anhydride was added in the
ratio of 1: 1 which resulted into the formation of
blue-green ring pointing towards the presence of
steroids.

2.3.5 Terpenoids (Salkowski test)

200 mg plant material 2 ml of chloroform (CHCI;)
and 3ml of concentrated sulphuric acid (H,SO,)
were carefully added. A reddish brown coloration
signified the presence of terpenoids.

2.3.6 Flavonoids

To the aqueous filtrate 5 ml of dilute ammonia
solution was added, followed by concentrated
H.SO,. A vyellow coloration indicated the
presence of flavonoids.

2.3.7 Phlobatannins

The deposition of a red precipitate denoted the
presence of phlobatannins when 200 mg of plant
material was dissolved in 10ml of aqueous
extract and few drops of 1% HCI were added in
the boiling tube.

2.3.8 Anthraquinones

500mg of dried plant fruit pulp were boiled in
10% HCI for 5mins and filtrate was allowed to
cool. Equal volume of CHCI; with few drops of
10% NH; was added to 2 ml filtrate. The
formation of rose-pink color implies the presence
of anthraquinones.

2.3.9 Reducing sugars

To the 10 ml of aqueous extract a few drops of
Fehling’s solution A and B were added; an
orange red precipitate suggests the presence of
reducing sugars.
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2.4 Quantitative Estimation of Phyto-
chemicals

2.4.1 Alkaloid estimation

Alkaloid content was estimated following the
method described by Harborne [9]. Exactly 2.5 g
of fruit pulp was weighed into 250 ml beaker and
200ml of 10% acetic acid ethanolic solution was
added and covered and kept for 4hours. This
mixture was filtered and filtrate was concentrated
to one-quarter of original volume keeping it on a
water bath. Concentrated NH,OH was added
drop wise to the filtrate until the precipitation was
complete. The solution was kept for settle down
and the precipitate was collected and washed
with 0.1 M NH,OH.The residue is alkaloid which
was dried and weighed.

Alkaloid (%) = [(Weight of alkaloid + Weight
of sample) x 100]

2.4.2 Flavonoid estimation

Flavonoid content was estimated following the
method reported by Bohm and Koupai [10].
Exactly 50ml of 80% aqueous methanolic
solution was added to 2.5 g fruit pulp. ltwas
covered and kept for 24 hours at room
temperature. After filtering the solution, the
residue and supernatant were re extracted
three times with the same volume of ethanol.
The filtrate was later evaporated to dryness
on a water bath and weighed to a constant
weight.

Flavonoid (%) = [(Weight of flavonoid =+
Weight of sample) x 100]

2.4.3 Tannins estimation

The quantitative estimation of tannins was
performed by the method of Swain [11] with
minor modifications in our lab. Finely powdered
pulp of Aegle marmelos were kept in a beaker
containing 20ml of 50%methanol covered with
parafilmand then heated at 80°Cin water bath for
1hr with continuous stirring. The extract was
quantitatively filtered using a double layered
whatman number 1 filter paper and rinsed by
50% methanol. 1ml of sample extract was
treated with 20ml distilled water, 2.5ml Folin-
Denis reagent, and 10ml of 17% Na,COj; for the
development of a bluish-green color and was
allowed to stand for 20 minutes. The absorbance
was measured at 760 nm and amount of tannin
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was calculated by comparing it with standard
curve prepared in the range of 0—10 ppm.

2.4.4 Saponin estimation

Saponin content was determined following this
method described by Ejikeme, Ezeonu and
Eboatu [12]. Exactly weighed 5gm of fruit pulp
and added into 100 ml of 20% aqueous ethanolic
solution in a 250 ml conical flask. The sample
mixture was heated over a water bath with
continuous stirring at 55°C for 4 hours. The
sample mixture was filtered and the residue was
re-extracted with 100 ml of 20% aqueous
ethanolic solution over a water bath with
continuous stirring at 55°C for 4 hours. After
filtration, the combined extract was evaporated to
40ml over a water bath at 90°C. Then the
concentrate was transferred into a 250 ml
separating funnel and 20 ml diethyl ether was
added and shaken vigorously. The aqueous layer
was recollected and the ether layer was cast off.
60ml of n-butanol was added and extracted twice
with a 10 ml 5% NaCl solution. After discarding
the NaCl layer the remaining solution was dried
in the oven to a constant weight. The Saponin
content was calculated.

Saponin (%) =[(Weight of Saponin + Weight
of sample) x 100]

2.4.5 Total phenols estimation

Five grams of the pulp was boiled with 50 ml of
ether for 15 mins and distributed in the ratio 1: 2
(extract: distilled water). 2 ml of ammonium
hydroxide followed with 5 ml of pentanol was
added to it and incubated at the room
temperature for 30 minutes. The absorbance was
read at 505 nm as described by Obodoni and
Ochuko [13].

2.4.6 Proximate analysis

The nutrition content (i.e., moisture, ash, protein,
fat, fiber) of bael fruit pulp were estimated
according to the standard analytical methods
AOAC, 2005 [14]. The carbohydrate content was
determined following the methods of Eneche
[15].

2.4.7 Mineral analysis

Sodium and potassium content were estimated
following Flame photometric method [16]. Iron,
calcium and zinc content were estimated
following Atomic absorption spectrophotometric
method [14].
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2.4.8 Vitamins (B1, B2 and C) analysis

Water soluble vitamin B1, B2 and C were
estimated following HPLC method with little bit
modification [17]. A high performance liquid
chromatographic (HPLC) technique equipped
with PDA detector. The separation was carried
out on a C18 column using a mobile phase of
buffer (containing a solution of 1.08 gm sodium
salt of hexane sulphonic acid, 1.36 gm of
potassium dihydrogen phosphate, 940 ml of
HPLC water and 5 ml trim ethylamine with
adjusting pH=3.0 and methanol mixed with a
ratio of 96:4 and HPLC grade acetonitrile. The
data were recorded by PDA detector at 210 nm.
The contents of B1 and B2 vitamins were
determined from the peak area of respective
chromatogram. Ascorbic acid (vitamin C) content
was estimated following 2, 6-dichlorophenol
indophenols titration procedure described by Rao
and Deshpand [18].

2.5 Statistical Analysis

All the statistical analyses for this study were
done by SPSS 22.0 version. Data values were
expressed as a percentage and meanz SD. One-
way ANOVA with suitable Post hoc analysis was
done to figure out the significant/non-significant
difference of the mean value. The findings were
considered as statistically significant, if p < 0.05.

3. RESULTS AND DISCUSSION

The present study was carried on aqueous and
methanolic extracts of Aegle marmelos to
investigate the presence of medicinally important
phytochemicals of bael fruit pulp at different
development stages. Both the extracts revealed
the presence of various phytochemicals such as
tannins, saponins, flavonoids, alkaloids,
terpenoids, and reducing sugars in bael fruit pulp
and accessions while phlobatannins and
anthocyanins were absent (Table 1).

Table 2 represents the extract yield percent of
bael fruit pulp which was prepared at different
developmental stages. The extractive value of
bael  fruit pulp, which ranged from
6.82+1.35+2.41%. The drying process makes the
tissue samples more brittle, which in turn results
in the breakdown of cell wall during milling, thus
promoting the homogenization steps in the
extraction process. During the extraction, the
broken cells liberate more extract compounds
into the solvents when they are shaken
overnight. The dried samples are also higher in
porosity when the diffusion rate of solute and



solvent extraction are enhanced and result in
higher extract yields than fresh sample.

The quantitative phytochemical estimation data
results were represented in Table 3. The
quantitative phytochemical estimation specifies
that the fruit pulp contain a significant amount of
alkaloid, flavonoids, phenolic, saponins and
tannins content. Highest amount of alkaloid
(8.09+0.09) in pre mature bael pulp and lowest in
matured bael pulp (4.76+0.08 mg/g). The alkaloid
content depends on maturation period. At
maturation stage alkaloid content decreased due
to changes of enzymatic reactions. Saponins
content ranged from (5.57+0.08 to 4.62+0.05
mg/g). Due changes of temperature Saponin
content increase. At the maturation time
(seasonal change) the atmospheric temperature
grows up for which this content was high at
matured period [19].

Tannins content ranged from (4.3610.06 to
2.82+0.04 mg/g).lt is the one of the crucial
phytochemical in plant. At the early stage tannins
concentration was high, this finding correlate with
Zirbi et al. [20]. Due to variations of photoperiod
and light intensity tannins content may increase
or decrease. The flavonoids contents for
prematured (6.28+0.06 mg/g), halfmatured
(7.24+0.04 mg/g) and matured (8.54+0.05 mg/g)
respectively. The high concentration of flavonoid
was at the matured stage. Flavonoids play major
role in fruit coloration, ultra-violet protection,
pigmentation and aroma in flower production
[21]. Maximum amount of phenols (9.65+0.06)
were estimated in premature stage and minimum
(6.71£0.09) in matured stage. Due to the
capacity of acting reducing agent and their redox
properties the phenols content may stead or rise.
Seasonal variations in photoperiod, light intensity
and temperature can significantly change the
phenols content. At flowering stage, it was high
in concentration. This finding correlate with
Brasileiro [19].

Highest amount of alkaloid content was in
premature pulp than other bael fruit pulp. Highest
amount of Saponin content was in mature pulp
than other bael fruit pulp. Lowest amount of
flavonoids in premature pulp and highest amount
in mature bael fruit pulp. Maximum amount of
tannins content was in premature bael fruit pulp
than other bael fruit pulp. Highest amount of
phenols content was in premature bael fruit pulp
than other fruit pulp.

The nutritional constituent results

represented in Table 4.

were
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The quantitative estimation nutritional constituent
specifies that the fruit pulp contain a significant
amount of protein, ash, moisture, fiber and
carbohydrate. Highest amount of moisture
(50.27+0.06%) in matured fruit pulp and was
significantly different (p>0.05) from premature
and half mature pulp. Ash content for premature,
half mature and mature bael fruit pulp were
(3.5040.05%), (2.62+0.06%) and (2.59+0.04%)
respectively. Ash content indicates the presence
of mineral salt in fruit pulp. Water soluble mineral
content helps to increase the digestibility [22].
Fat content for premature, half mature and
mature  bael pulp were (1.04+0.06%),
(1.15£0.05%) and (1.38+0.04%) respectively. No
significant (p<0.05) difference observed in fat
content result.

Highest protein content for premature bael pulp
was (8.81£0.07%) and was significantly (p>0.05)
different. Half mature and mature fruit pulp
protein content were (7.75+0.05%) and
(7.5240.07%) respectively. Protein content
relatively connected to phytochemical and
bioactive compounds. Total sugar content
ranged from (3.08+0.07 to 6.94+0. 04%).Sugar
content depends on the maturation periods.
Premature bael pulp contained low amount sugar
content and matured bael fruit pulp contained
high amount. Due to changes of organic acid
convert into sugar matured fruit pulp contained
high amount of sugar content [19]. Carbohydrate
content ranged from (36.80+0.11 to 41.70%0.
16%).lt is a good source of energy. Bael fruit
pulp contained good amount of carbohydrate
content for which it can be graded as
carbohydrate enriched food. pH content ranged
from (5.351£0.07 to 6.47+0.08). pH content 4.5-
5.5 indicates protein solubility. Depending on
seasonal variations in photoperiod pH may
change. Highest amount of potassium content
(139.61+0.04 mg/100g) in pre mature bael pulp
and lowest amount (76.64+0.04 mg/ 100 g) in
mature fruit pulp. Sodium content ranged from
(21.80+0.07 to 35.67+0.07 mg/100g). From the
result, bael fruit pulp contained good amount of
sodium and potassium content. Sodium and
potassium content regulate the electrolyte in
human body [23]. Iron content for premature, half
mature and mature fruit pulp were (11.6+0.04
mg/100 g), (8.55+0.05 mg/100 g) and (7.38+0.04
mg/100 g) respectively. Pre mature bael pulp
contained highest amount iron content. Calcium
content ranged from (130.73x0.04 to
146.49+0.04 mg/100 g).Zinc content ranged from
(6.83+£0.03 t08.44+0.05 mg/100 g). Form the
mineral contents result, pre mature bael fruit pulp
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contained good amount of minerals rather than
other bael fruit pulp.

Thiamin (B1) content ranged from (1.24+0.03 to
1.83+0.03 mg/100g). Riboflavin (B2) content
ranged from (1.00+0.04 to 1.14+0.03 mg/100g).
Water soluble ascorbic acid is the one the most
abundant antioxidant found in nature. Highest
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amount of ascorbic acid (C) was in (48.62+0.04
mg/100g) premature bael pulp and lowest
amount in (33.840.05 mg/100 g) matured bael
pulp. This finding was correlate with lakhet-e-
zhera [24]. Vitamins are crucial factor for human
health. It regulates different types of biochemical
activity in human body.

Table 1. Qualitative analysis of phytochemicals

Phytochemicals Premature Half mature Mature
Tannins + + +
Alkaloids + + +
Saponins + + +
Steroids + + +
Terpenoids + + +
Flavonoids + + +
Anthraquinones - - -
Phlobatannins - - -
Reducing sugars + + +
Table 2. Extract yield (%) of bael fruit pulp

Bael fruit pulp Extract yield,%
Premature 6.82+1.35°
Half mature 5.75+0.87"
Mature 4.67+2.41°

Table 3. Quantitative estimation of phytochemicals (mg/g)
Phytochemicals Premature Half mature Mature
Alkaloids, mg/g 8.09+0.09° 5.60+0.14° 4.76+0.08
Saponins, mg/g 4.62+0.05 4.78+0.09 5.57+0.08°
Flavonoids, mg/g 6.28+0.06° 7.24+0.04° 8.54+0.05°
Tannins, mg/g 4.36+0.06° 3.80+0.05° 2.82+0.04°
Phenols, mg/g 9.650.06° 7.7410.06° 6.71+0.09°

Values are Mean + SD and different superscripts letters within the same row are significantly different at p < 0.05

phytochemicals estimation
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Fig. 1. Phytochemicals of bael fruit pulp
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Table 4. Nutritional constituent’s estimation

Parameters Premature Half mature Mature
Moisture, % 43.54+0.07° 45.81+0.04° 50.27+0.06°
Ash, % 3.50+0.05° 2.62+0.06 2.5910.04
Fat, % 1.04+0.06 1.15+0.05 1.38+0.04
Protein, % 8.81+0.07° 7.75%£0.05 7.52+0.07
Total sugar, % 3.08+0.07° 4.65+0.06° 6.94+0.04°
Crude fiber, % 1.23+0.04 1.37+0.06 1.36+0.05
Carbohydrate, % 41.70+£0.16 41.381£0.07 36.80+0.112
pH 5.45+0.07 6.47+0.08 6.351£0.05
K, mg/100 g 139.61+0.04° 103.45+0.06° 76.64+0.04°
Na, mg/100 g 35.67+0.07° 25.56+0.05" 21.80+0.07°
Fe, mg/100 g 11.6+0.04° 8.55+0.05" 7.38+0.04°
Ca, mg/100 g 146.49+0.04° 136.65+0.05° 130.73+0.04°
Zn, mg/100 g 8.44+0.05° 7.80+0.04° 6.83+0.03°

Values are Mean + SD and different superscripts letters within the same row are significantly different at p < 0.05

0.10 -

0.05 -
0.00 —Jk

Standard B1 and B2 vitamin chromatogram

Thiamine - 9.207 _\L

A

1 Riboﬂavin‘l:ﬁ.éll

T —T
5.00 10.00

hiamine/.025

Ribodlavin/6.985
I

10.0 m

Sample chromatogram

Fig. 2. HPLC chromatogram
The quantitative estimation of vitamins specifies that the fruit pulp contain a least amount of Thiamin (B1), Riboflavin (B2) and
Ascorbic acid (C)

Table 5. Vitamins (B1, B2 and C) estimation

Vitamins Premature Half mature Matured

Thiamin(B1),mg/100g 1.83£0.03 1.40+0.02 1.24+0.03
Riboflavin(B2),mg/100g 1.14+£0.03 1.00+0.04 1.02+0.02
Ascorbic acid(C),mg/100g 48.62+0.04° 41.61£0.05° 33.8+0.05°

Values are Mean + SD and different superscripts letters within the same row are significantly different at p < 0.05

4. CONCLUSION

Present study indicates that the bael fruit pulp
offer a good pool of phytochemicals and
nutritional composition. Bael fruit pulp was a
wealthy source of vitamins Thiamin (B1),
Riboflavin (B2) and Ascorbic acid (C). In the light
of this explored nutritional facts, itis  concluded
that the studied parts of bael would exercise
as a new source of superior quality food.

84

ACKNOWLEDGEMENT

Authors are thankful to the Director of IFST,
BCSIR, Dhaka, Bangladesh for giving permission
to conduct this research work.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing



REFERENCES

1.

10.

1.

Bhardwaj RL, Nandal U. Nutritional and
therapeutic potential of bael (Aegle
armelos Corr.) fruit juice: A review. Nutr.
Food Sci. 2015;45:895-919.
Available:https://DOI.org/10.1108/NF S-05-
2015-0058

Manandhar B, Paudel KR, Sharma B,
Karki R, Phytochemical profile and
pharmacological  activity of  Aegle
marmelos Linn. J. Integr. Med. 2018;16:
153-163.
Available:https://DOI.org/10.1016/j.joim.20
18.04.007

Bhardwaj RL. Role of bael fruit juice in

nutritional security of Sirohi tribals,
Benchmark Surv. Rep. Sirohi Tribals.
2014;11-37.

Bhar K, Mondal S, Suresh P, An eye-
catching review of Aegle marmelos L.
(golden apple). Phcog. J. 2019;11:207-
224.
Available:https://DOI.org/10.5530/pj.2019.1
1.34

Badam L, Bedekar SS, Sonawane KB,
Joshi SP. In vitro antiviral activity of bael
(Aegle marmelos Corr.) upon human
coxsackie viruses B1-B6. Journal of
Communicable Diseases. 2002;34(2):88—
99.

Adetuyi AO, Popoola AV. Extraction and
dyes ability potential studies of the
colourant in zanthoxylum zanthoxyloides
plant on cotton fabric. Journal of Science
Engineering Technology. 2001;8(2):3291—
3299.

Trease GE, Evans WC. Pharmacognosy,
Brailliar Tiridal can Macmillian Publishers,
11" Edition; 1989.

Sofowora A. Medicinal plants and
traditional medicine in West Africa, John
Wiley and Sons, New York, NY, USA;
1982.

Harborne AJ. Phytochemical methods: A
guide to modern techniques of plant
analysis, 3 Edn. Springer Netherlands;
1998.

Boham BA, Kocipai AC. Flavonoids and
condensed tannins from leaves of
hawaiian vaccinium vaticulatum and V.
calycinium. Pacific Sci. 1974;48:458—463.
Swain T. Tannins and lignins, in
Herbivores: Their interactions with plant
metabolites, Rosenthal GA, Janzen DH,
Eds. Academic Press, New York, NY,
USA; 1979.

Sarkar et al.; AFSJ, 20(1): 78-86, 2021; Article no.AFSJ.64088

85

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ejikeme CM, Ezeonu CS, Eboatu AN
determination of physical and
phytochemical constituents of some
tropical timbers indigenous to Niger Delta
Area of Nigeria; 2014.

Obodoni BO, Ochuko PO. Phytochemical
studies and comparative efficacy of the
crude extracts of some homostatic plants
in edo and delta states of Nigeria. Global
Journal of Pure Applied Science. 2001;
8(3):203-208.

AOAC Official methods of analysis of
AOAC international, 18" ed. AOAC
international, gaithersburg Md; 2005.
Eneche EH. Biscuit-making potential of
millet/pigeon pea flour blends. Plant Foods
for Hum Nutr. 1999;54:21-27.

Mutalik VK, Baragi JG, Mekali SB, et al.
Determination of estimation of potassium
ion in dry fruits by flame photometry and
their proximate analysis. J Chem Pharm
Res. 2011;3:1097-1102.

Rubel Mozumder NHM, Akhter Most
Jesmin, Khatun Anwara Akter,
Rokibuzzaman Mohammad,
Akhtaruzzaman M. Oriental Journal of

Chemistry. 2019;35(4):1344-351.

ISSN: 0970-020.

XCoden: OJCHEG.

Rao BS, Deshpande V. Experimental
Biochemistry. Anshan Ltd.; 2006.

Brasileiro BG, Leite JPV, Casali VWD,
Pizziolo VR, Coelho OGL. The influence of
planting and harvesting times on the total
phenolic content and antioxidant activity of
Talinum triangulare (Jacq.). Acta Sci.
Agron. 2015;37(2):249-255.

Zribi |, Omezzine F, Haouala R. Variation
in  phytochemical constituents and
allelopathic potential of Nigella sativa with
developmental stages. S. Afri. J. Bot.
2014;94:255-262.

Saxena M, Saxena J, Nema R, Singh D,
Gupta A. Phytochemistry of medicinal
plants. J. Pharmacogn. Phytochem. 2013;
1(6):168-182.

Ozgoli G, Goli M, Simbar M. Effects of
ginger capsules on pregnancy, hausea,
and vomiting. J Altern Complement Med.
2009;15:243-246.
Available:https://DOI.org/10.1089/acm.200
8.0406

Rahimi K, Emdin CA, Macmahon S. The
epidemiology of blood pressure and its
worldwide management. Circ. Res. 2015;
116:925-936.



Sarkar et al.; AFSJ, 20(1): 78-86, 2021; Article no.AFSJ.64088

DOI: 10.1161/CIRCRESAHA.116.304723. seeds and fruit of bael (Aegle marmelos L.)

24. Asadullah Lakht-e-Zehra, Nabeela GDar, grown in  Karachi region. Afzal,
Saleem Nida, Soomro Umed Ali, Pak. J. biochem. Mol. Biol. 2015;48(3):
Waqas, Nutritional exploration of leaves, 61-65.

© 2021 Sarkar et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http.//creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sdiarticle4.com/review-history/64088

86



