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Abstract: Ten biologically active phytochemical compounds have been recognized in the methanolic
extract of the aparine plant—eleven biologically active phytochemical compounds. The
phytochemical complex depends about chemical name, exaction mass, MS parts, and the structure
of chemical. GC-MS analysis of plant cetassium. Detect the presence of cyclohexasiloxane,
dodecamethyl-dodecamethylcyclohexasiloxane; Pentasiloxane, Dodecamethyl
Dodecamethylpentasiloxane; Neovitadiene2,6,10-trimethyl-14-ethylene-14-pentadecanoic acid,
methyl ester palmitic acid, methyl ester hexadecanoic acid (HexA) methyl ester methylene 2,9,12-
octadecadienoic acid (Z, Z)-, phytol methyl ester, octadecanoic acid (OctA), methyl ester (MethE),
2,6,10,14,18,22-tetracosahexene, 2,6,10,15,19,23-hexamethyl-(CAS) squalene Squalene Suberin S
Vitamin E  dl-alpha.-Tocopherol = 2H-1-Benzopyran-6-0l,3,4-dihydro-2,5,7,8-tetramethyl-2-
(4,8,12)-trimethyltridecyl; 1,3-bis(trimethylsilyl)benzene; Stigmasterol, 22,23dihydro-while GC-
MS analysis of plant apart was performed. Detect the presence of Pentasiloxane, dodecamethyl-
Dodecamethylpentasiloxane; HexA, methyl ester (CAS) Methyl palmitate Methyl hexadecanoate
Methyl N-hexadecanoate; 9,12-octadecadienoic acid, MethE; 9,12,15-Octadecatatrienoic Acid,
Methyl Ester (CAS) Methyl 9,12,15-Octadecatatrienoate; 2,6,10,14,18,22-tetracosahexane,
2,6,10,15,19,23-hexamethyl-(CAS) squalene squalene suberin S; Gibberellin A3 Gibb-3-ene-1,10-
. ) dicarboxylic acid, 2,4a,7-trihydroxy-1-methyl-8-methylene-,1,4a-lactone, (1.alpha, vitamin E, 13-
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Rubiaceae family. It has about 400 species, which are divided into 16 sections. These sec-
tions comprise annual and perennial herbs found in temperate and tropical parts of the
globe, as stated by Friscic et al. (2018) [2].

Among its appearance characteristics are its quadrangular stems, its leaves are op-
posite each other, its flowers are perfect, the upper parts are epigynous, the calyx is very
small or missing, the corolla is joined to the petals, gamopetalous, usually of 4 pieces. Its
colors are pale white - bright yellow, yellowish green, pink, or reddish brown. The ovary
is low, inferior, two-chamber. The fruit is a two-seeded schizocarp [3].

One of its genera, G. setaceum, is a flowering plant that grows around the world, even
in temperate climates like the United States, depending on Jan et al. (2018) [4]. In traditional
medicine, G. setaceum also known as "threkh Jeshy" in Pakistan is used to cure a variety of
ailments. The herb has sedative, diuretic, antibacterial, anticancer, and antioxidant prop-
erties, according to Saavedra and Alcantara (2017) [5]. The plant was discovered to possess
these qualities. An additional interesting fact is that G. setaceum is a perennial herbaceous
set that has invaded the United States and spread across Hawaii [6]. It is also considered
that some species are invasive to other species, particularly in the coastal areas of the east-
ern and southern parts of the Iberian Peninsula, particularly the Spanish city of Cordoba.
Research has been done on this species' genetic diversity as well as its propensity for inva-
sion.

Another genus is named G. aparine; it is a species that is worldwide and a member of
the Galium genus. This plant, which belongs to the Rubiaceae family, is categorized as a
herbaceous plant. The plant has creeping, inflexible stalks with tiny hooks hanging on
them, along with hermaphrodite blossoms with white petals. According to Ilina et al. (2019)
[7], the plant may grow in common areas in North America, Europe, and Asia. Its maxi-
mum height is one meter, and its pellets are coated with many sticky hairs that may attach
to animals' fur. It grows on roadsides, pastures, and uncultivated, generally moist regions.

Consequently, the plant is called "sticky" due to this characteristic. The herb G. apa-
rineis utilized in traditional medicines and nutritional supplements, and it has been shown
that the herbal extracts of this plant have immune-regulating properties. Additionally,
they were investigated for their resistance to herbicides and their adhesive capabilities,
which have also inspired the creation of industrial adhesive systems [8].

2. Materials and Methods
2.1. Production of extracts of crude chemical complex

By the methodology Markham (1982) utilized, the chemical components have been
separated from the leaf powder that was the subject of the investigation [9]. However, the
following adjustments were made:

1) The leaves of plants were taken from the species that was being investigated, cleaned
and dried at the ambient temp, and then crushed utilizing an electric grinder to create
a fine mixture. After that, the mixture was stored in a flexible container.

2)  Quantum of one gram of vegetable powder was combined with ten milliliters of meth-
anol that had an amount of ninety-nine percent, and put in a glass tube. The mixture
was stirred continuously for ten minutes, then maintained at room temperature and
stored in a dark location for twelve hours.

3) After that, the extract was filtered into a different glass tube utilizing a filter coupled
to a medical syringe with an aperture precision of 0.45 meters.

Four hundred and one milliliters of hexane with an amount of ninety-nine percent
had been added to get rid of the water and make the extract more concentrated. Hexane
was utilized to separate the floating fraction from the water, and then the chemical com-
ponents were assessed after the floating fraction was removed.
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2.2. Utilizing Gas Chromatography/Mass Spectrometry (GC/MS) to separate and diagnose
chemical components from extracting raw compounds for species leaves under investigation

2.2.1. GC-MS analysis method

Under the subsequent circumstances, a GC-MS analysis was carried out with the as-

sistance of a GC Clarus 500 Perkin Elmer system. This system is equipped with gas chro-
matography, which is connected to a mass spectrometer and an AOC-20i autosampler.

1)
2)
3)
4)

5)

6)

7)

8)

9)

10)

Injector temp of 250 degrees Celsius.
The ion source has a temp of 280 degrees Celsius.

In step three, a constant flow rate of one milliliter of helium gas (99,999 percent) is
utilized as the carrier gas min.

The volume of the injected liquid is 0.5 microliters, and it operates in divided ratios
for 1:10.

The oven temp is set at 110 degrees Celsius since it is planned to rise by 10 degrees
Celsius automatically. Minute 1, the temperature drops to 200 degrees Celsius. Then,
it rises until it reaches 280 degrees Celsius, where it remains stable for nine minutes
until the completion of the experiment.

Once the fission rate was between 40 and 450 Dalton, the mass spectra were obtained
utilizing a 70 EV basis with an inspection interval of 0.5 seconds, which was done
when the fission rate changed.

Switching off the GC-MAS device once it has been turned on for the first time takes
thirty-six min.

The sort of separation column utilized is an Elite-1 fused silica capillary column. This
column comprises one hundred percent dimethyl polysiloxane and operates in the
70EV mode electron impact.

At a rate of one milliliter per second, the pressure within the device is 49.5 kilopas-
cals—Min minus one.

According to Srinivasan et al. (2013), the relatively quantity of each complex was de-
termined by comparing the mean surface area to the total areas, which was done uti-
lizing the TurboMass Ver 5.2.0 tool, which is utilized for dealing with mass spectra
and chromatograms.

2.2.2. Determine the chemical compounds
The GC-MAS Unit, Al-Amin Laboratory were the participants in this test. In order

to determine the components, the performance of the mass spectrum of the GC-MAS was
utilized, and the database of the National Institute of Standards and Technology, which
included at least 62,000 specific patterns, was utilized. It was determined that the structure,
label, and molecular weight of the sample's complex could be determined by comparing
the unknown complex spectrum produced with a variety of previously identified complex
kept in the NIST library.

International Journal of Biological Engineering and Agriculture 2024, 3(3), 82-94 http://inter-publishing.com/index.php/IJBEA



85

3. Results
Table 1. Active substances isolated from G. setaceum plant extract
Composit
Retention  The structure =~ Molecular Molecula
No Chemical name e
time of chemical formula r weight
type
Cyclohexasiloxane, dodecamethyl- C12H36065i
1 14.163 444 .92
Dodecamethylcyclohexasiloxane 6
Pentasiloxane, dodecamethyl- C12H36045i
2 17.780 384.84
Dodecamethylpentasiloxane 5
NEOPHYTADIENE 2,6,10-
3 TRIMETHYL,14-ETHYLENE-14- 24.042 C18H38 254.5
PENTADECNE
HexA, methyl ester Palmitic acid,
4 methyl ester n-HexA methyl ester 25.505 C17H3202 270.5
Metholene 2
Octadecadienoic acid (Z,7)-, -9,12
5 28.167 C19H3403 310.5
MethE
6 Phytol 28.463 O C20H400 296.5
7 OctA, MethE 28.655 C19H3403 296.5
Tetracosahexaene, -2,6,10,14,18,22
8 2,6,10,15,19,23-hexamethyl- (CAS)  37.834 ~ C30H50 326.6

Squalene Skvalen Supraene S

Vitamin e dl-.alpha.-Tocopherol
2H-1-Benzopyran-6-ol, 3,4-dihydro-

9 41.295 C31H5203 472.7
2,5,7,8-tetramethyl-2-(4,8,12-

trimethyltridec
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10 Bis(trimethylsilyl)benzene-1,3 42.991 C12H22Si2 222.47

11 Stigmasterol, 22,23-dihydro- 43.873 55 ) C29H480 412.7
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Table 2. Active substances isolated from G. aparine plant extract

Retention The Structure The formula Molecular Composite
No Chemical label
duration  of Chemical of molecular weight kind

Pentasiloxane,
1 dodecamethyl- 17.780 C12H3604Si5 384.84

Dodecamethylpentasiloxane

HexA, methyl ester (CAS)
Methyl palmitate Methyl

2 25.511 C17H3402 270.5
hexadecanoate Methyl n-

hexadecanoate

9,12-Octadecadienoic acid,
3 28.167 C19H3403 310.5
methyl ester

9,12,15-Octadecatrienoic

acid, methyl ester (CAS)

4 28.271 C19H3202 292.5
Methyl 9,12,15-
octadecatrienoate
2,6,10,14,18,22-
Tetracosahexaene,
5 2,6,10,15,19,23-hexamethyl-  37.828 C30H50 410.7

(CAS) Squalene Skvalen

Supraene S

Gibberellin A3 Gibb-3-ene-
1,10-dicarboxylic acid,

6 2,4a,7-trihydroxy-1-methyl-  40.859 ‘ / < C19H2206  346.4
8-methylene-, 1,4a-lactone,

(1.alpha

7 Vitamin e 41.289 L C29H5002 430.7
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Figure 2. Gas spectrometer reading of the active compounds in the G. aparine plant extract

Table 3. Active substances shared between G. aparine and G. setaceum

far

LS sa

G. aparine

G. setaceum

Pentasiloxane, dodecamethyl-

Dodecamethylpentasiloxane

HexA, methyl ester (CAS) Methyl palmitate
Methyl hexadecanoate Methyl n-

hexadecanoate

2,6,10,14,18,22-Tetracosahexaene,
2,6,10,15,19,23-hexamethyl- (CAS) Squalene

Skvalen Supraene S

4. Discussion

There are many biologically active compounds in the current study. By comparing
the composites in the present investigation between the two species (G. setaceum and G.
aparin), there were some compounds related between them and the compounds were as
follows; (2,6,10,15,19,23-hexamethyl-(CAS) Squalene Skvalen Supraene, 2,6,10,14,18,22-
Tetracosahexaene, methyl ester (CAS) Methyl palmitate Methyl hexadecenoic Methyl n-
hexadecanoic, HexA, dodecamethyl-Dodecamethylpentasiloxane, and Pentasiloxane),
and when comparing the current results with Jan et al. (2018), a related compound was
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obtained, which is HexA, in addition to other compounds such as 2-hydroxy acid, HexA,
and 5-methyl -3-Heptanone, 2-Isopropyl-1-methoxy In addition, three new taraxestane
triterpenoids and five known taraxestane triterpenoids were obtained from the ethanol
extract [4]. The Gallium family has been shown to have biomedical potential in antibacte-
rial, antitumor, anti-inflammatory, and bone regeneration therapies [10].

5. Conclusion

In the present investigation, eleven chemical compounds have been separated from
the Galium plant's leaves, and ten chemical compounds have been recognized from the G.
aparin plant's leaves utilizing gas chromatography-mass spectrometry. It has been shown
that plants possess a highly diverse profile that may be advantageous in various ways,
including antioxidant, anticancer, anti-microbial, and anti-inflammatory activities. There-
fore, it is recommended for chemical classification, phytopharmacology, properties, bioac-
tivity, and toxicity profile.
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