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Abstract:

Grammosciadium Platycarpum Boiss is a rich source of phenolic and flavonoid compounds
that have antioxidant activity. Antioxidants in the diet are important in terms of protect-
ing the body against oxidative stress and maintaining health. This study aimed to inves-
tigate the antioxidant activity of mountain dill extract with different solvents. In this re-
search, water, ethanol, methanol, and n-hexane solutions were used. The content of flavo-
noid, total phenol, and anthocyanin was investigated. The highest yield of flavonoid ex-
traction with methanol solution was obtained (22.94+0.73 mg/g). The highest amount of
anthocyanin measured was calculated related to extraction with ethanol solvent (3.40+0.12
mg/g). However, no significant difference was observed between different extracts ob-
tained from different solutions in the amount of total phenol. The results indicated that
extraction by alcohol solvent method has higher extraction efficiency than water and n-
hexane solvent extracts. The type of solvent has a great effect on the anthocyanin and
flavonoid content, which has a significant role in the antioxidant activity of the extract.
Keywords: Grammosciadium platycarpum Boiss & Hausskn, Ethanol, Methanol, n-Hexane,

Aqueous extract.

1. Introduction

People's health is considered one of the most important
pillars of society and one of the factors of society's growth
and development [M. Therefore, one of the main goals of the
health sector of any country is to improve the health of the
society. The health of society is also in the group of various
factors, among which it can mention food supply and im-
provement of the hygiene level 2. Apart from providing the
health of society and their tremendous effects, chemical
drugs have disadvantages such as high cost, lack of access
in remote areas, increased microbial resistance, etc., which
has highlighted the importance of medicinal plants El. By
more precisely identifying the types of medicinal plants and
their effective compounds, it is possible to reduce the bur-
den of chemical drugs as an aid in the treatment of diseases.
Some of these plants can be used not only as a seasoning in
food preparation but also in traditional medicine I,

Historically, plants have been crucial in the develop-
ment of different societies, and the use of some medicinal
plants has been traditional and is still widespread. Extensive
research is being done to find the products and natural ma-
terials of these plants. Today, the implication of medicinal
plants and recognizing their vital role in advancing national,
regional, and global goals for achieving health, drug self-
sufficiency, creating employment, and economic develop-
ment is not hidden from anyone, and they are known as ge-
netic reserves and treasures of the world I,

The vast plateau of Iran consists of different climates
and weather conditions, and for this reason, various plant
species are found in it. Among the rich flora of Iran, which

includes more than 8000 plant species, a significant number
of them are plants that are called medicinal plants for some
reason [, Since the second half of the 20" century, exten-
sive pharmacodynamic research has been conducted on me-
dicinal plants in many countries of the world, and important
unknown compounds have been discovered in these plants
and introduced to the pharmaceutical community, and sub-
sequently, many herbal medicines have been prepared and
marketed 7],

Currently, more than one-third of the medicines used
in human societies are herbal medicines ¥, due to the in-
creasing acceptance of the medical community and consum-
ers of these medicines, it seems that soon more than two-
thirds of the medicines used for prevention and the treat-
ment of various complications and diseases [, as well as
strengthening compounds, beauty, etc., should also be pre-
pared and supplied from plant sources. In many European
countries such as Sweden; Germany, Hungary, Austria,
France, Italy, etc., between 40 and 60% of and in China,
India, and Japan, about 80% of the needs of the pharmaceu-
tical industry are supplied from plant sources, which shows
their importance in ensuring the health of society and the
global market (0. 111,

Grammosciadium platycarpum Boiss & Hausskn is a
local and aromatic vegetable that grows mostly in the Zag-
ros highlands and in the spring season with a lot of aroma
and taste. Mountain dill has much more flavor than ordinary
dill and is different in appearance. This plant retains much
of its aroma and taste even after drying and does not lose its
green color [*2, G, platycarpum with many properties plays
a very substantial role in reducing blood pressure and sugar,
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and it is also useful in the treatment of muscle problems
such as back pain [*31, Mountain dill is a plant of the Apiacea
of the Umbelliferae family with a height of 40-100 cm, its
root is straight, conical, and white. The Apiacea family is
rich in polyphenolic compounds and many of them such as
rosemary, thyme, mint, and parsley are comprehended as an
affluent source of antioxidants [3 141,

Determining the effective compounds is important for
the more appropriate identification of medicinal plants. In
this research, different solvents were used to evaluate the
compounds of G. platycarpum extract.

2. Materials and Methods

2.1. Preparation of aqueous extract

The G. platycarpum was collected from around Darab
in March 2022, washed, and dried in the shade after being
approved by the botanist of the Darab Branch, Islamic Azad
University. After grinding, 300 grams of dried G.
platycarpum were added to two liters of boiled distilled wa-
ter. The container was quickly removed from the heat and
covered with aluminum foil. After 4 hours, the contents of
the container were filtered using filter paper in the labora-
tory environment. The resulting container was placed on a
bain-marie, after the evaporation of the solvent, a dry ex-
tract was obtained. After drying the extract, the opening of
the container was closed and it was stored away from light
and at a temperature of -21°C [*5],

2.2. Preparation of hydroalcoholic extract

To prepare methanolic and ethanolic extracts, the
above method was used, but instead of water, 96% ethanol
and 81% methanol were used.

2.3. Preparation of n-hexane extract

The plant was extracted using hexane solvent and
maceration method. Five hundred grams of ground G.
platycarpum were placed in a 2000 ml beaker, covered with
hexane, and left for 72 hours. Then the hexane extract was
removed and stored in a closed container. This operation
was repeated two more times (3 times in total). The result-
ing extract was concentrated with a vacuum distillation de-
vice and hexane was separated from the extract. The tem-
perature used was up to 40-47 °C and the rotation speed was
60-70 rpm. The resulting extract was dehydrated by sodium
sulfate.

2.4. Measurement of total phenol

The amount of total phenol in the extracts was ana-
lyzed using the Folin—Ciocalteu reagent. After preparing the
extracts and performing the relevant calculations, standards
(20, 40, 60, 80,100,120, and 140 ml) were prepared. First,
up to 0.5 ml of each of the standards and extracts, 5 ml of
Folin—Ciocalteu (10:1), and 4 ml of 7.5% sodium carbonate
were added. After 15 minutes, absorbance was measured at
765 nm by the device (UV/vis 2800 spectrometer). The
standard curve was drawn in terms of Gallic acid with dif-
ferent concentrations and the amount of plant phenolic com-
pounds equivalent to Gallic acid was measured in mg per
gram of dry plant powder. The equation of the regression
line that shows the relationship between the concentration

of Gallic acid and the absorption of solutions at a wave-
length of 765 nm is as follows. In this relation, Y is the
amount of absorption and X is the amount of phenolic com-
pounds based on the equivalent of Gallic acid 1€,

Y=0.0005X+0.016 (R?= 0.998)

2.5. Measurement of total flavonoid

To calculate the flavonoid content of 0.5 ml of the ex-
tracts with 1.5 ml of solutions, 1 ml aluminum chloride 10%
(10 grams of aluminum chloride in 100 ml of solutions), 0.1
ml of one molar potassium acetate (2.41 grams in 10 ml of
distilled water) and 2.8 ml of distilled water were mixed. To
prepare the control, the pure solution was replaced by ex-
tracts. The resulting solution was placed in the dark for 30
minutes and read at a wavelength of 415 nm by a spectro-
photometer (UV/vis spectrometer 2800). To draw a stand-
ard curve of concentrations, different standard quercetin
(10, 50, 100, 150, and 200 mg/ml) were used, and the curve
was drawn with Excel. Then the equation of the y=bx+a ob-
tained absorptions read from samples 7],

2.6. Anthocyanin measurement

0.1 g of plant tissue was completely ground in a Chi-
nese mortar with 10 ml of acidic methanol (pure methanol
and pure hydrochloric acid in a volume ratio of 1:99). The
extract was poured into a screw-head test tube and kept in
the dark for 24 hours at a temperature of 25 °C. Then it was
centrifuged for 10 minutes at a speed of 4000 revolutions
per minute. The supernatant was absorbed at a wavelength
of 550 nm. The extinction coefficient of 33000 cm/mole and
the results were presented in micromoles per gram of dry
weight.

2.7. Statistical Analysis

The method of analysis of variance (ANOVA) was ap-
plied. Statistical analysis was done using SPSS 18 software,
and graphs were prepared with Excel. All experiments were
performed with three repetitions.

3. Results

As demonstrated in Table 1 and Figure 1, the highest
amount of flavonoid was related to the methanolic extract
(22.94+0.73 mg/g) followed by the ethanolic extract
(13.57+0.16 mg/g). The lowest amount of this substance
was recorded from the aqueous extract (6.89+0.33 mg/g).
The results of phytochemical evaluation revealed that high
amounts of secondary compounds in inhibiting free radi-
cals, in addition to confirming the health benefits of this
plant as a natural emollient and anti-inflammatory, can be
used in the production of effective medicinal products, and
since in plants, phenolic compounds and flavonoids always
act as scavengers of free radicals and hydrogen donors, per-
forming as effective antioxidants.

Table 1. Comparison of some phytochemicals of G.
platycarpum extracts (mg g%)

Extracts Flavonoids Anthocyanin Phenol

EE 13.5740.16°  3.40+0.12*  4.72+0.49
ME 22.9440.73*  1.64+0.23*  4.45+0.07
AE 6.89+0.33¢ 1.99+0.12°>  4.34+0.27
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HE 12.04+0.35° 1.57+0.10°  3.21+0.17
P-value 0.000 0.000 0.350

EE: Ethanol extract, ME: Methanol extract, AE: Aqueous extract,
HE: n-Hexane extract

The use of different solvents for extracting had no sig-
nificant effect on the amount of total phenol, but numeri-
cally, the lowest amount of phenol (3.21+0.17 mg/g) was
related to n-Hexane extract (Table 1 and Figure 1).
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Figure 1. Some phytochemicals interval plot of G.
platycarpum extracts

The highest amount of Anthocyanin (3.40+0.12 mg/g)
was in the ethanolic extract and the lowest amount was re-
lated to the n-Hexane extract (1.57+0.10 mg/g).

Table 2 illustrates the correlation between phytochem-
ical compounds. The highest positive correlation was ob-
tained between anthocyanin and phenol (0.408), but this
value was not statistically significant. The non-significance
of correlation is probably due to the small number of data.

Table 2. Pearson correlation of some phytochemicals of G.
platycarpum extracts

Flavonoids  Anthocyanin
Anthocvanin  -0.158 (0.623)
Phenol 0.141 (0.663)  0.408 (0.188)

Number in parentheses is P-value.

4, Discussion

Recently, due to serious concerns about the carcino-
genic potential of synthetic antioxidants that have been
widely used, there is a great interest in finding new and safe
antioxidants from natural sources. Plants have received
much attention as sources of biologically active substances,
including antioxidants and anticancer agents. Scientific in-
formation about the antioxidant properties of different
plants, especially those that are less used in food and medi-
cine, is still lacking. Therefore, evaluating such properties
is an interesting and useful task, especially for finding new
sources of natural antioxidants, functional foods, and food
ingredients 8],

Anthocyanins belong to the broad group of phenolic
compounds that are collectively called flavonoids. They are
glycosides of polyhydroxy and polymethoxy derivatives of
2-phenylbenzopyrylium or flavylylium salts. Anthocyanin

as well as other phenolic compounds can act as antioxidants
by donating hydrogen to highly reactive radicals and pre-
venting the production of more oxidation products. The
consumption of anthocyanins has been calculated to be 9
times more than other food flavonoids in the diet [° 221, To-
day, consumers are very concerned about the use of chemi-
cal preservatives in foods. Therefore, they tend to use safe
and natural food products.

In this study, solvents such as water, ethanol, metha-
nol, and hexane were used. The results showed that the
choice of solvent significantly affected the extraction per-
formance. The results showed that the water/methanol mix-
ture had the highest extraction performance. However, this
solvent is expensive, not safe, and requires more caution to
be used as a solvent. Malviya et al. 2 reported the highest
performance with a water/ethanol mixture (50:50) and the
lowest performance with water. For this reason, some au-
thors recommend that despite its safety and low price, water
is not suitable for extracting phenolic compounds 22, Re-
cently, researchers estimated that the mixture of ethanol:
acidic water with acetic acid increases the extraction yield.
The use of solvents together increases the extraction perfor-
mance of phenols and antioxidant molecules 231,

5. Conclusion

Considering the importance of anthocyanin and flavo-
noid compounds in terms of food color and antioxidant ac-
tivity, as well as for the optimal use of food industry waste,
in this research, the extraction of anthocyanin and flavonoid
compounds from mountain dill was done with the help of
different solvents. The results showed that the extraction by
alcohol solvent method has higher extraction efficiency and
anthocyanin content than water and n-hexane solvent ex-
tracts. While the content of phenolic compounds in different
solvents did not show any significant difference. The type
of solvent has a great effect on the anthocyanin and flavo-
noid content, which has a significant role in the color stabil-
ity and antioxidant activity of the extract.
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