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1 INTRODUCTION processing techniques that have been shown to increase
the concentration of bioactive compounds [2]. Their
effectiveness has been shown in several investigations, and
some are being manufactured commercially by artificial
synthesis. However, because there is a lower chance of
toxicity or adverse effects, consuming naturally occurring
phytochemicals is thought to be safer [3]. These bioactive
compounds are also thought to increase longevity and are
recognized for their ability to prevent illness. Roasting
and boiling are two processing methods that have been
shown to improve the concentration of these beneficial
compounds [4].

The aim of this study is to evaluate the chemical
composition and the quantitative levels of phytochemical
compounds, including total phenolic compounds, total
flavonoids, and antioxidant properties, in peanut extract.

he peanut (Arachis hypogaea) belongs to the bean-
Tvegetable family Fabaceae and is regarded as a pea.
Despite being a legume, because of its high oil content it
is usually classified as an oilseed. Protein, fat, and fiber
abound in peanuts [1].

Peanut is an important crop that is grown worldwide.
Although it is used commercially to produce oil, peanut
by-products also contain a number of other beneficial
components, including proteins, fibers, polyphenols, an-
tioxidants, vitamins, and minerals, which can be used in a
variety of processed foods. It contains all 20 amino acids,
with a notably high concentration of essential amino
acids such as arginine, and it is also a rich source of
coenzyme Q10. These bioactive compounds are thought
to extend life expectancy and are recognized for their
ability to prevent illness. Pretreatment and boiling are two
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2 MATERIALS AND METHODS

Peanuts (Giza 6 variety) were obtained from Assiut,
Abnub Abu Sheel village, and all chemicals used in this
study were purchased from SIGMA-ALDRICH (22 Abo
Zar El-Ghafary St. from El-Tayaran St, Nasr City - Cairo).

2.1 Evaluation of total protein
2.1.1 Sample preparation and protein extraction

With a few minor adjustments, the salt-alkaline ex-
traction was carried out according to [5]. Briefly, a
homogenizer was used to mix 30 milliliters of 0.1 M
sodium hydroxide (NaOH) in 3.5% sodium chloride
(NaCl) with 0.5 grams of raw material. The homogenates
were incubated for 90 minutes at 60 °C prior to centrifu-
gation at 4000 rpm for 30 minutes at 4 °C. The resulted
supernatants were frozen and stored at -20 °C.

2.1.2 Determination of crude lipid (conventional method)

Two grams of the dried powder were placed in a
porous thimble of a Soxhlet extractor that had a cotton
plug in its mouth. The thimble was then placed in an
extraction chamber suspended above a pre-weighed flask
containing a methanol-chloroform solvent mixture. To
extract crude lipid, the entire assembly was adjusted, and
the flask was heated using a heating mantle for eight to
ten hours. After extraction was completed, the solvent
was removed under low pressure to obtain the crude lipid,
and the thimble was removed from the Soxhlet device.
The lipid-containing flask was then cooled in a desiccator,
weighed, and heated at 100 °C for 30 minutes to eliminate
any remaining solvent. The proportion of crude lipid
content was determined by calculating the amount of
crude lipid [6].

2.1.3 Protein quantification by bradford method

The Bradford test was carried out using the procedure
outlined in [7]. It is a quick and accurate spectroscopic
analytical technique for determining the amount of protein
in a solution. The method is a colorimetric protein assay
based on the absorbance shift of Coomassie brilliant blue
G-250dye. Coomassie brilliant blue G-250 exists in three
forms: cationic (red), neutral (green), and anionic (blue).
In acidic conditions, the dye shifts from its red form to
its blue form and binds to the protein being measured. If
no protein is present to bind, the solution remains brown.
The dye and the carboxyl and amino groups of the protein
form a strong, non-covalent complex through van der
Waals forces and electrostatic interactions.

© 2025 The Author(s).
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2.1.4 Carbohydrates quantification by phenol- sulfuric acid
method (colorimetric method)

To create working standards for glucose, standard
concentrations of 0.1, 0.2, 0.4, 0.6, and 0.8 mg of glucose
were prepared and dissolved in 1 milliliter of distilled
water. 1 mL of 5% phenol and 5 mL of 96% sulfuric
acid were then added portion-wise (one at a time) to
each boiling tube containing each concentration. The
final volume was adjusted to 1 mL. The mixture was
shaken vigorously to ensure that the phenol and sulfuric
acid were fully combined with the working standard. To
allow the reaction to finish, all tubes were submerged
in a water bath set at 25-30 °C for 15 minutes after the
10-minute mark. One milliliter of distilled water was
used as the blank. The color absorbance was measured
at a wavelength of 490 nm using the bio system 310 plus
spectrophotometer [8].

2.1.5 Determination of moisture content by thermogravi-
metric analysis

When a material is heated, its mass decreases due
to water vaporization. This loss in mass is used to
measure moisture content in thermogravimetric analysis.
A precision balance continuously calculates and records
the change in mass. The mass of the sample is measured
before and after the drying process to determine the final
moisture content on a percentage basis. According to [9],
thermogravimetric analysis provides a comprehensive,
precise, and rapid method for determining moisture
content.

2.1.6 Ash content determination

A method was used to determine a sample’s ash
content [10], which measures the amount of noncom-
bustible inorganic material it contains. Unlike the ash that
remains after partial combustion, the residue obtained
after complete combustion typically consists of oxides of
the inorganic elements originally present in the sample.

ashed wt. — crucible wt.

%oASH = x 100

(1

crucible and sample wt. — crucible wt.

2.1.7 Total crude fiber by gravimetrical method

Crude fiber was measured gravimetrically after chemi-
cal digestion and solubilization of other components [11].
After ignition, the weight of the remaining fiber was
adjusted for the amount of ash.
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2.2 Preparation of peanut

The experiment was carried out with two factors:
roasting temperature and roasting time. The roasting
temperature was 95 °C, and the roasting time consisted
of four levels, including 30, 35, 40, and 45 minutes [12].

2.3 Preparation of peanut extract

Ten grams of roasted and unroasted peanuts were
extracted independently using 100 mL of ethanol and left
in a shaker at room temperature (22 + 1 °C) overnight.
Whatman No. 1 filter paper was then used for filtration.
With a few slight adjustments, the residues were extracted
again under the identical conditions as described by [13]

2.4 Phytochemical characterization and antioxidant
screening

2.4.1 Determine the total phenolic and flavonoid contents
via colorimetry analysis

Using the Folin-Ciocalteu colorimetric method, the
total phenolic content was measured and reported as gallic
acid equivalents (mg gallic acid/g of extract) [14]. Using
aluminum chloride colorimetry, the total flavonoid con-
tent was measured and expressed as quercetin equivalents
(mg quercetin/g of extract) [15].

2.4.2 Measurement of antioxidant capacity using DPPH,
ABTS and FRAP

The DPPH test is used to estimate antioxidant activity
by determining the free radical scavenging capability and
the mechanism by which antioxidants act to limit lipid
oxidation. Because the analysis requires a very short
amount of time, the procedure is commonly employed.
The ability of the peanut extract to scavenge the stable free
radical DPPH (2,2-diphenyl-1-picryl-hydrazyl-hydrate)
was assessed using the methodology indicated in [16].
The ICso value was determined by converting the con-
centrations to their logarithmic values and applying the
nonlinear inhibitor regression equation (log inhibitor)
vs. normalized response variable slope using GraphPad
Prism 5® [17]. With a few minor adjustments, the
method in [18] was used to assess the ability of the
peanut extract to scavenge the free radical ABTS (2,2-
azino-bis-3-ethylbenzothiazoline-6-sulfonic acid). The
reducing power of the peanut extract was measured using
the ferric reducing antioxidant power (FRAP) test as
described by [19].

© 2025 The Author(s).
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2.5 Statistical evaluation

The experimental data consisted of the averages and
standard deviations of three measurements taken in par-
allel. ANOVA techniques were used for the analysis of
variance. To compute statistics at P < 0.05, GraphPad
Prism (GraphPad Software, San Diego, California, USA)
was used [20].

3 RESULTS AND DISCUSSION

3.1 Chemical composition of peanut

The average values for the chemical composition of
peanuts are given in Table 1. Peanut treatment is an
important process in the food industry to ensure the qual-
ity, taste, and safety of the final product [21]. Proximate
analysis is a vital part of this treatment, providing insights
into the nutritional content and composition of peanut
samples [22].

Our results indicated that the whole peanut contained
27% fiber, 19.12% total lipids, 25.4% protein, 3.51% ash,
1.31% moisture, and 23.66% carbohydrate. Peanut inner
shell and peanut outer shell contained 38.7%, 50.5% fiber,
12.92, 2.51% total lipids, 15.7, 6% protein, 6.65, 4.54%
ash, 3.40, 8.21% moisture, and 22.63, 28.24 carbohydrate,
respectively. On the other hand, peanut treatment at 95
oC for 30, 35, 40, and 45 min contained 32.5, 37.3, 32.1,
38.1% fiber, 25.63, 26.91, 22.53, 24.22% total lipids,
16.31, 8.95, 17.75, 10.3% protein, 4.34, 3.64, 3.42, 3.06
ash, 2.92, 1.80, 3.72, 1.92% moisture, and 18.27, 21.38,
20.48, 22,4 carbohydrates, respectively. The proximate
analysis conducted on the batch of peanuts revealed some
observations about their nutritional and compositional
profile [23]. According to [24], the chemical composition
of peanut cultivars showed that the amount of moisture
ranged from 5.53+0.20 to 5.93+0.02 percent, the ash
ranged from 2.00+0.11 to 2.17+0.05%, the fats ranged
from 49.80+3.54 to 50.90+£0.93%, the proteins ranged
from 23.83%1.71 to 26.43+1.15%, the carbohydrates
ranged from 13.23+2.20 to 19.42+3.83%, and the fiber
ranged from 4.95 to 8.53%.

Several key parameters were analyzed, including pro-
tein content, fat content, water content, ash content, and
fiber content. This allowed us to collect a comprehensive
dataset to draw meaningful conclusions about the quality
and nutritional value of the peanuts in question [25].
By closely examining the results obtained from this
analysis, we can better understand the advantages and
limitations of using this particular batch of peanuts for
various applications such as processing, cooking, and
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Table 1 Proximate analysis of peanut treatment

Treatment Moisture (%) | Ash content (%) | Crude fiber (%) | Total Lipids content (%) | Total protein content (%) | Total Carbohydrate (%)
Whole peanuts 1.31 £0.1 3.51+0.14 27.0+1.7 19.12+0.64 25.4+1.5 23.66+0.81
Peanut Inner shell 3.40+ 0.08 6.65+0.22 38.7+0.5 12.92+1.31 15.7£1.7 22.63+ 0.36
Peanut Outer shell 8.21 0.2 4.54+0.24 50.5+1.5 251 1.2 6+1.03 28.24+0.91
Peanut Tm 95, 30min 2.92 0.1 4.34+0.41 32.5+1.1 25.63 £1.5 16.34+0.58 18.27+0.92
Peanut Tm 95, 35m in 1.80 0.1 3.64+0.20 37.3£1.32 26.91+1.04 8.95 +0.65 21.38+0.61
Peanut Tm 95,40min 3.72 £0.1 3.42+0.17 32.1+0.416 2253+ 1.5 17.75+0.8 20.48+ 0.75
Peanut Tm95, 45min 1.92 £0.2 3.06+0.24 38.1+1.40 24.22+ 0.72 10.3£1.28 22.4+0.55

Note. Each value is expressed as the mean+ SD (n=3 Composition)

consumption [22].

3.2 Antioxidant activity of peanut

Total phenolic and flavonoid compounds were mea-
sured using gallic acid equivalents (mg GAE/g sample)
and quercetin equivalents (mg QE/g sample), according to
the present findings (Table 2). Peanut extract at 95 °C for
30 min and the inner shell of peanuts contained the highest
concentrations of phenolic and flavonoid components
(22.33, 24.50 mg GAE/g and 5.23, 6.61 mg QE/g),
respectively. Flavonoids, carotenoids, and triterpenes
have antioxidant properties that scavenge reactive oxygen
species and protect biological components, including
DNA, proteins, and lipids, from damage [26].

Antioxidants are substances that help to reduce the
radical state of DPPH by donating an electron or hydrogen.
Due to this reaction, DPPH turns yellow instead of
purple [27]. The highest DPPH, ABTS, and FRAP
scavenging activities were observed in the peanut extract
at 95 °C for 30 min and in the inner shell peanut extract.
Furthermore, it was noted that the extraction method
may affect flavonoid content [28]. For example, the
study found that when determining the overall flavonoid
content of seeds and sprouts, ethanol was more effective
than methanol. Additionally, in the DPPH and ABTS+
assays, a peanut variety developed in Korea demonstrated
the highest levels of radical scavenging activity. Strong
results in all assays were shown by germinated samples,
demonstrating the advantages of germination in boosting
phytochemical characteristics [29].

The inner shell, or skin, of peanuts is rich in dietary
fiber and natural antioxidants with radical scavenging

4 CONCLUSION

Peanuts are a nutrient-dense food, rich in protein,
healthy fats, and fibre. Changes in the antioxidant activity
of heated peanuts were assessed by determining total
phenolic content, total flavonoid content, and antioxidant
activity using DPPH, FRAP, and ABTS assays, and these
values were compared with those of unheated peanuts.
The highest DPPH, ABTS, and FRAP scavenging activi-
ties were observed in the peanut extract heated at 95 °C
for 30 min and in the inner shell peanut extract.
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Peanut butter has a resveratrol content that is roughly

three times higher than that of roasted peanuts with their

skin and is comparable to that of grape juice [4].

© 2025 The Author(s). 93

CCBY 4.0


https://creativecommons.org/licenses/by/4.0/

Journal of University of Anbar for Pure Science

Vol. 19, No. 2 (2025)

Table 2 Total phenolic compounds, total flavonoids, and antioxidant activity by (DPPH ICsp , ABTS and FRAP) of

extracts
Constituent Whole peanuts | Peanut 30 Min. | Peanut 35 Min. | Peanut 40Min. | Peanut 45 Min. | The outer shell of peanuts | The inner shell of peanuts
Total phenolics (mg gallic acid/g)* 12+1 22.33+0.57 202 9.67+1.15 10.50+0.5 23+0.0 24.5040.5
Total flavonoids (mg quercetin /g)® 5.14+0.05 5.23+0.15 5.07£0.15 5.16+0.06 5.05+0.05 5.4+0.34 6.61+0.2
DPPH ICsg (ug/mL)* 61.98 21.02 50.73 58.86 51.12 38.09 19.40
ABTS (uM TE/mg) 58.59+3.92 127.77+8.46 64.22+0.71 91.67£6.73 83.65£2.15 649.31+42.45 3959.32+267.2
FRAP (1M TE/mg) 20.85+1.44 44.85£2.85 18.45+1.19 43.32+1.80 39.95£2.50 475.12+26.79 2886.4+110.68

Notes. a: mg GAE /g of dry leaves extract; b: mg QE/g of dry leaves extract. Each value is expressed as the mean.+ SD.
The ICsq values correspond to the amount of extract required to scavenge 50% of the radicals present in the reaction mixture
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