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Abstract

The purpose of this work was to conduct a qualitative phytochemical screening of Galium
asperifolium Wall extracts, including aqueous, ethanol, methanol, n-hexane, and ethyl acetate
extracts, to identify potential bioactive compounds. The presence of tannins, flavonoids, phenols,
terpenoids, saponins, anthocyanins, cardiac glycosides, coumarins, and alkaloids was detected,
indicating their possible involvement in the plant's medicinal properties. Further research is
necessary to explore the pharmacological potential of these compounds, isolate them, and
characterize their bioactive properties responsible for the observed medicinal effects.

Keywords: Galium asperifolium, qualitative phytochemical screening, potential bioactive
compounds.

1.0 Introduction

Medicinal plants have long been recognized for their abundance of biologically active compounds
possessing therapeutic properties. Since ancient times, these plants have been widely used across
the globe to treat different kinds of health problems, including asthma, gastrointestinal problems,
urinary and respiratory problems [1-3]. Currently, there is a emerging demand for more plant-
based drugs, as they are considered safer when compared to modern synthetic medicines. The
pharmacological importance of these plants lies in the chemical natural compounds they contain,
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which can produce beneficial physiological effects on the human body. Moreover, due to the vast
array of chemical compounds synthesized by plants, they are capable for the development and
discovery of new therapeutic agents [4]. Phytochemical compounds, also known as secondary
metabolites, are widely recognized for their diverse biological activities [5]. These properties
include free radical scavenging activity, antimicrobial effects, anticancer potential, and stimulation
of the immune system and reduction of platelet aggregation. Within the plant system, there are
over a thousand known phytochemicals, with many more yet to be discovered. While it has been
established that plants produce these phytochemicals as a means of self-protection, recent scientific
findings suggest that these compounds can also provide protective benefits to humans against
various diseases [6]. Medicinal plants of the Galium genus has been utilized in medicine in past
for treating wounds, ulcers, acne, and skin issues. Galium setaceum exhibits sedative, diuretic,
antibacterial, antitumor, and antioxidant properties [7]. Galium verum is used in various cultures
for conditions like hepatitis, skin infections, gout, and epilepsy [8]. Galium tricornutum subsp.
Longipedunculatum is traditionally utilized as a remedy for the infection of skin and as a diuretic
for kidney disorders in folk medicine [9]. Galium aparine, commonly known as catch weed
bedstraw, is utilized for its therapeutic properties in treating skin conditions such as seborrhea [8].
Galium asperfolium is a perennial herb with branched stems and scabrid or glabrous angles. It has
whorls of 6-8 leaves, measuring 2-5 mm, and many-flowered inflorescences with white corollas
(3.5 mm) and glabrous or granulate fruit (2 mm). The purpose of this research was to examine the
phytochemicals present in the aerial parts of Galium asperifolium by analyzing its aqueous,
ethanolic, methanolic, n-hexane and ethyl acetate extracts.

2.0 Materials and Methods
2.1 Collection of Plant Materials

The plant Galium asperifolium (Fig. 1) belongs to the family Rubiaceae was collected from the
Nathiagali Galiyat, district Abbottabad, KPK, Pakistan. The identification of the plant was
facilitated through the reference of Pakistan's botanical catalog. The collected specimens were
washed with tap water and shade dried for 21 days. The dried plant was finely powdered using an
electrical grinder and then stored in a sealed container for future use.
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Fig. 1: Galium asperifolium Wall.
2.2 Preparation of Plant Extracts for Phytochemical Screening

Approximately 10 grams of dried Galium asperifolium powder was soaked in 100ml of various
solvents (distilled water, ethanol, MeOH, ethyl acetate, and n-hexane) inside reagent bottles. These
mixtures were left at room temperature for 12 days, being shaken twice daily. After the designated
period, the extracts were filtered using Whatman filter paper No.1. Subsequently, the filtrates were
subjected to evaporation under reduced pressure and then dried using a rotary evaporator at 55°C.
The resulting dried extracts were then carefully stored in properly labeled bottles in a refrigerator
at 5°C until they were needed for further use.

2.3 Qualitative Phytochemical screening of Secondary Metabolites

The plant extracts were introduced to standard screening methods to confirm the occurrence of
Alkaloids, Carbohydrates, Sterols, Tannins, Saponins, Flavonoids, Quinones, Cardiac glycosides,
Anthocyanin, Terpenoids, Phenols, Couramins, Protein, Phlobatannins, Anthraquinone, and
Glycosides.

2.3.1 Test for Alkaloids
2.3.1.1 Wagner’s Test

A few drops of Wagner's reagent were added to 2-3 ml of the extract. The occurrence of alkaloids
is confirmed by the formation of a reddish-brown precipitate [10].
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2.3.1.2 Mayer's Test

To 2ml of plant extract, a 2 to 3 drops of Mayer's reagent and 2ml of concentrated HCI were added.
A positive confirmation of the test was indicated by the formation of creamy to greenish
precipitates [11].

2.3.1.3 Hager's Test

Upon introducing a small quantity of Hager's reagent to 2 ml of the plant extract, distinct
yellowish-colored precipitates emerged. This occurrence serves as a definitive confirmation of the
presence of alkaloids within the extract [12].

2.3.2 Test for Carbohydrates
2.3.2.1 Benedict's Test

After subjecting 2 ml of plant extract to gentle heating in a water bath, following the addition of a
small quantity of Benedict's reagent, a notable formation of reddish-brown precipitate became
evident. This observation strongly indicated the potential presence of carbohydrates within the
tested extract [13].

2.3.2.2 Fehling’s Test

In a test tube, a balanced combination of Fehling's A, comprising CuSOs dissolved in distilled
water, and Fehling's B, containing Potassium tartrate and NaOH in deionized water, was
thoroughly blended. Subsequently, a small quantity of plant extract was carefully introduced into
the amalgam, which was then subjected to boiling. The emergence of distinct brick-red precipitates
within the mixture provided clear evidence of the presence of reducing sugars in the examined
sample [14].

2.3.2.3 Molisch's Test

To a test tube containing 2 ml of plant extract, a small quantity of Molisch's reagent was
meticulously added. Subsequently, 0.2 ml of concentrated H2SO4 was introduced slowly through
the sides of the test tube. The emergence of a distinctive purple to violet ring at the junction of the
liquids provided definitive confirmation of the presence of carbohydrates in the analyzed plant
extract [13].

2.3.3 Test for Proteins
2.3.3.1 Millon's Test

By adding a small quantity of Millon's reagent to 2 ml of the plant extract solution, the appearance
of white-colored precipitates was observed. This unmistakable occurrence serves as clear evidence
of the presence of proteins within the analyzed sample [15].
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2.3.3.2 Xanthoproteic Test

To 2 ml of the plant extract, a small number of concentrated nitric acid drops were carefully
introduced. The manifestation of a distinctive yellow color served as a significant indicator of the
presence of protein within the analyzed extract [16].

2.3.4 Test for Saponins
2.3.4.1 Foam Test

In a graduated cylinder, 1 ml of the extract solution was meticulously mixed with 20 ml of distilled
water. The resulting mixture was vigorously agitated for a duration of 15 minutes. The presence
of saponins was discerned by the formation of a lasting froth that persisted after the agitation had
ceased [17].

2.3.4.2 Lead acetate Test

By introducing a 1% lead acetate solution to 1 ml of the solution of plant extract, the emergence
of white precipitates became evident. This distinctive occurrence provided a clear indication of the
presence of saponins within the tested extract [18].

2.3.5 Test for Tannins
2.3.5.1 Ferric Chloride Test

To the solution 1 ml of plant extract, 2 ml of a 5% FeClz solution was introduced. The appearance
of a dark green color confirm the occurrence of tannins [18].

2.3.2 Gelatin Test

Within a test tube, a combination of 2 ml of plant extract and 2 ml of a 1% solution of Gelatin,
along with NaCl, was skillfully mixed. As a result of this amalgamation, the appearance of a
distinct white precipitate became noticeable. This outcome strongly implies the potential presence
of tannins within the tested plant extract [19].

2.3.5.3 Lead acetate Test

By carefully introducing a few drops of a 10% lead acetate solution to 5 ml of the plant extract,
the emergence of a yellow or red precipitate was observed. This change in color serves as
conclusive evidence of the presence of tannins within the examined extract.

2.3.6 Test for Flavonoids

2.3.6.1 Alkali reagent Test
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By introducing a few drops of sodium hydroxide solution to one milliliter of the plant extract, the
emergence of yellow to red precipitates was observed. This distinct alteration in color serves as a
significant indicator of the presence of flavonoids within the analyzed extract [19].

2.3.6.2 Shinoda’s Test

Minute fragments of magnesium ribbon were introduced to the extract solution along with
concentrated hydrochloric acid, added drop by drop in a cautious manner. After a brief duration,
the emergence of colors ranging from pink, scarlet, crimson red, to even green to blue was noted.
These distinct color changes serve as indicative markers of the potential presence of flavonoids
within the tested extract [20].

2.3.6.3 Acid Test

To 2 ml of the extract, a 2 to 3 drops of dilute sulfuric acid were introduced. The observation of
an orange color signifies the existence of flavonoids [11].

2.3.7 Test for Glycosides
2.3.7.1 Killaer kilani Test

Within 2 ml of the extract, a mixture of glacial CH;COOH, a single drop 5% solution of FeCls
and concentrated H.SO4 was meticulously combined. The occurrence of a distinct reddish-brown
color at the junction of the two liquid layers, accompanied by a bluish-green upper layer, is a
compelling signal of the presence of glycosides within the tested extract [10].

2.3.8 Test for Quinone
2.3.8.1 Sulfuric Acid Test

To 1 ml of the plant's extract, 1 ml of concentrated H>SO4was introduced. The appearance of a red
color serves as confirmation for the presence of quinone [13].

2.3.9 Test for Coumarins

1 ml of plant extract was combined with 1 ml of a 10% sodium chloride (NaCl) solution. The
occurrence of a yellow color indicates the presence of coumarins in the extract [21].

2.3.10 Test for Pholobatannins

By introducing a few drops of 2% hydrochloric acid (HCI) to 1 mille liter of the plant extract, the
appearance of a distinct red color became evident. This conspicuous change in color serves as a
reliable indicator of the potential presence of phlobatannins within the analyzed plant extract [22].

2.3.11 Test for Anthraquinone
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In order to determine the presence of anthraquinone, 1 ml of plant extract was mixed with a 10%
ammonia (NHz3) solution and then shaken. The development of a pink color serves as an indicator
of the presence of anthraquinone [13].

2.3.12 Test for Terpenoids
2.3.12.1 Salkowski’s test

A combination of 5 ml of plant extract and 2 ml of chloroform was skillfully mixed. Subsequently,
concentrated sulfuric acid was added drop by drop with careful consideration. The manifestation
of a distinctive red-brown color following this reaction provides a clear indication of the presence
of terpenoids within the analyzed extract. [23].

2.3.13 Test for Anthocyanin

To 2 ml of the plant extract, a small amount of concentrated sulfuric acid was introduced. The
emergence of a yellowish-orange color signifies the presence of Anthocyanin [12].

2.3.14 Test for Phenols
2.3.14.1 Ferric Chloride Test

By combining 1 ml of the plant extract with 2 ml of distilled water and introducing a few drops of
10% FeCls, a noticeable transformation occurred. The appearance of a discernible blue or green
color serves as a reliable indicator of the potential presence of phenols within the tested plant
extract [24].

3.0 Results and Discussion

Plants are a rich source of diverse phytochemical compounds, which have been extensively studied
for their potential health benefits [10]. In this study, the qualitative phytochemical screening of
Galium asperifolium Wall was carried out using different solvents, and the results revealed the
presence of various bioactive compounds. Plants possess a wide array of phytochemical
compounds, including alkaloids, phenolic acids, vitamins, tannins, terpenoids, lignins, stilbenes,
flavonoids, betalains, coumarins, amines, quinones, and other metabolites, which exhibit potent
antioxidant activity [13]. Numerous studies have demonstrated that these antioxidants have diverse
beneficial effects, such as antibacterial, antitumor, antimutagenic, anti-inflammatory,
antiatherosclerotic, anticarcinogenic, antifungal, and antiviral properties [17]. The consumption of
natural antioxidants has been associated with a reduced risk of conditions like diabetes, cancer,
cardiovascular diseases, and other age-related ailments [19]. Natural products have been an
integral part of traditional plant based medicines throughout history [18]. Phytochemicals can be
extracted from various plant parts, including flowers, bark, leaves, and seeds, as each part may
contain dynamic components [23]. Understanding the chemical constituents of plants is valuable,
as this information is essential for synthesizing complex chemical substances [24]. Various
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researchers have reported the phytochemical screening of different medicinal plants [12, 13, 15,
21, 22]. The findings from this study add to the growing body of knowledge about the
phytochemical profile of medicinal plants and their potential applications in medicine and
healthcare.

In the present study the examination of phytochemicals in Galium asperifolium Wall. Was carried
out using different solvents such as ethanol, distilled water, methanol, ethyl acetate, and n-hexane.
The quantitative phytochemical analysis of the aerial parts of Galium asperifolium indicated the
presence of alkaloids, carbohydrates, tannins, and proteins in the ethanolic, methanolic, aqueous,
ethyl acetate, and n-hexane extracts of the plant. Saponins and flavonoids were not detected in the
methanolic extract but were present in the ethanolic, aqueous, CH3CO.CH>CHzs, and n-hexane
extracts. Terpenoids were found in the aqueous, ethanolic, and n-hexane extracts, while they were
absent in the methanolic and ethyl acetate extracts. Anthraquinone was absent in all the extracts.
Quinones and coumarins were not present in the methanolic extract but were found in the ethanolic,
aqueous, ethyl acetate, and n-hexane extracts. Phenols were not detected in the ethanolic and
methanolic extracts of the plant. Cardiac glycosides were found in the methanolic and n-hexane
extracts. Anthocyanin was absent in the methanolic extract of the plant. Phlobatannins were only
present in the ethyl acetate extract . The summarized results are provided in Fig. 2 and Table-1.

The phytochemical analysis of Galium asperifolium using different solvents revealed a diverse
array of bioactive compounds present in the plant's aerial parts. The choice of solvent significantly
influenced the phytochemical profile, highlighting the importance of considering solvent selection
when investigating specific classes of compounds. These findings contribute valuable insights into
the medicinal potential of Galium asperifolium and open up opportunities for further research on
the isolated compounds' individual bioactivities and potential therapeutic applications.
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M Positive

W Negative

Distilled Ethanol Methanol Ethyl n-Hexane
water Acetate

Fig. 2: Total positive and negative results of phytochemicals in 5 different solvents

Table-1: Preliminary Phytochemical screening of the five different extract of aerial parts of

Galium asperifolium Wall.

S.N CONSTITUEN TESTS DISTIL ETHAN METHA ETHY N-
@) TS LED oL NOL L HEXANE
WATER ACET
ATE

1 Alkaloids Wagner’s test + - - = +
Mayer’s test - + + + +
Hager’s test + + + + +

2 Carbohydrates  Benedict’s test + + + + +
Molish’s test - - + + +
Fehling’s test + + + + -

3 Saponins Foam test i i - - i
Lead acetate test - - - + -

4 Proteins Millon’s test 0 - - " "
Xanthoproteic test + + + - -

5 Flavonoids Alkali reagent test + + - + +
Acid test + + - - -
Shinoda’s test + + - - -
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Tannins Ferric chloride test - + + + -
Gelatin test - - - i i
Lead acetate test + + - - +
Terpenoids Salkowski’s test + + - - +
Phenols Ferric chloride test + - - + +
Quinones Sulfuric acid test 0 + - + +
Cardaic Ferric chloride test - - + - +
glycosides
Anthocyanin Sulfuric acid test + + - + +
Glycosides Keller-killiani test - - - + -
Anthraquinones Borntrager's test - - - - -
Coumarins NaOH test + + - +
Phlobatannins HCI test - - - + -

4.0 Conclusion

Medicinal plants are known to possess abundant secondary metabolites, making them highly
valued in traditional medicine for their effectiveness in treating various ailments. Their anti-
inflammatory, antispasmodic, analgesic, and diuretic properties are attributed to the presence of
high levels of alkaloids, phenols, tannins, and flavonoids. Based on the findings of the current
investigation, it can be inferred that Galium asperifolium exhibits significant medicinal activities.
The phytochemical screening study confirms the presence of pharmacologically active compounds
in Galium asperifolium, including alkaloids, carbohydrates, proteins, terpenoids, flavonoids,
phenols, saponins, and tannins. Further isolation of the active constituents and subsequent in-vivo
or in vitro studies are necessary to validate the traditional use of this plant.
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