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Abstract:

The objectives of this study were analysis of the secondary metabolite
products and evaluation of Anti-fungal activity. The FTIR analysis of
Ruta graveolens proved the presence of functional group assignment
Alkyl halides, Alkenes, Aromatic, and Amide, with Intensity 56.899
(Strong), 73.673 (Strong), 71.567 (Strong), 52.162 (Strong), 51.019
(Strong), 77.325 (Strong), 77.311 (Strong), 73.531 (Medium), 72.276
(Bending), 83.341 (Unknown), 77.583 (Unknown), 73.851 (Bending),
72.556 (Bending). and Peak (Wave number cm-") 667.37, 873.75,
921.97, 1004.91, 1014.56, 1242.16, 1317.38, 1595.13, 1614.42,
2330.01, 2357.01, 3228.84 and 3282.84. anti-fungal activity of R.
graveolens methanolic extract was evaluated by determining the zone
of inhibition against fungi. R. graveolens was very highly active
against A. fumigatus (3.71+0.19).
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Introduction:

The interest in herbal remedies has grown because
they have an intriguing chemical makeup and are
widely utilized in folk medicine. One of the
potential sources for finding new agents and/or
medications is plant-based natural products . The
Rutaceae family of plants, or the citrus family, are
well-known for their economic significance as
well as for the cultivated citrus fruits, timber, and
aromatic oils that have the potential to yield a
variety of therapeutic compounds [1,2]. As a
result of their anti-bacterial, anti-fungal, anti-

leishmanial, and anti-plasmodial properties, the
natural products in this family have shown
promise in the treatment of a variety of ailments,
including depression, cancer, Alzheimer's disease,
and other diseases [3]. The genus Ruta is one of
the Rutaceae family plants researched. Ruta,
sometimes known as rue, is the type genus of the
subfamily Rutoideae and a member of the tribe
Ruteae [4,5]. Ruta is a subshrub with a powerful
aroma that is indigenous to the Mediterranean
region [6,7]. Ten species of perennial shrubs make
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up the genus Ruta, with R. chalepensis and R.
graveolens being the most widely distributed [8].
The analysis of secondary metabolite products and
assessment of anti-fungal action were the
objectives of this study.

Materials and Methods:
Collection and preparation of plant material:

In the center of Irag's Hilla city, Ruta graveolens
were acquired at a local market. Once thoroughly
cleaned and all foreign contaminants have been
removed, the item should be stored in an airtight
container to minimize the impact of humidity
before being kept at room temperature [9].

Preparation of sample:

In a rotatory shaker, 20 grams of the plant sample
Ruta graveolens powder were steeped in 100 ml
of methanol for 16 hours. Whatman The plant
extract was separated using No. 1 filter paper
[10,11]. The filtrates were used to conduct
additional phytochemical research. It was once
more filtered through sodium sulphate to get rid of
any remaining moisture.

Fourier transform infrared spectrophotometer
(FTIR):

For FTIR spectroscopy, the powdered Ruta
graveolens sample was prepared (Shimadzu, IR

Affinity, Japan). The sample was run in the 400-
4000 nm infrared range [12,13].

Determination of antimicrobial activity of
crude bioactive compounds of Ruta graveolens:
Miiller-Hinton agar plates were swabbed with the
test microorganisms. On the bored wells, 70uL of
plant extract were loaded. By assessing the zone
of inhibition against the test microorganisms,
antifungal activity was assessed. Methanol was
utilized to regulate the solvent. As a standard
antifungal agent, fluconazole and amphotericin B
were used. The experiments were conducted in
triplicate [14]. By evaluating the inhibition-zone
diameter seen after 48 hours of incubation, the
antifungal activity was assessed.

Statistical analysis:

The study used a triple design, and the results
were reported as means. The study was performed
with the help of a variance test ANOVA (SPSS).

Results and Discussion:

Numerous species of Ruta are known to have
naturally occurring chemicals with a wide range
of biological activities [15], including antifungal,
phytotoxic, and antidotal effects. The currently
available antifungal medicines can cause a wide
variety of unwanted side effects, such as
recurrence or the development of resistance in the
fungal infection. The FTIR analysis of Ruta
graveolens proved the presence of functional
group assignment Alkyl halides, Alkenes,
Aromatic, and Amide, with Intensity 56.899
(Strong), 73.673 (Strong), 71.567 (Strong), 52.162
(Strong), 51.019 (Strong), 77.325 (Strong), 77.311
(Strong), 73.531 (Medium), 72.276 (Bending),
83.341 (Unknown), 77.583 (Unknown), 73.851
(Bending), 72.556 (Bending). and Peak (Wave
number cm-) 667.37, 873.75, 921.97, 1004.91,
1014.56, 1242.16, 1317.38, 1595.13, 1614.42,
2330.01, 2357.01, 3228.84 and 3282.84. (Table 1,
Figure 1). R. graveolens was very highly active
against A. fumigatus (3.71£0.19). The existence
of functional group assignment was demonstrated
by the FTIR analysis of R. graveolens. In the
present investigation, the zone of inhibition
against fungi was used to assess the anti-fungal
activity of the methanolic extract of R. graveolens.
R. graveolens was extremely active (3.71 0.19 )
against A. fumigatus. Due to the plant's putative
antifungal, antibacterial [16], anti-inflammatory,
and cytotoxic qualities, it has been used
medicinally since the beginning of time to treat a
wide variety of clinical illnesses. Rue has a long
history of wusage in traditional medicine,
particularly in the treatment of lumbago,
neuralgia, migraines, epistaxis, asthenopia, and
gastrointestinal problems [17]. In addition to this,
it has been demonstrated that glioma responds
favorably to it [18]. Everyone is in agreement that
there is an immediate need for novel antifungal
drugs that do not have these downsides.
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Figure 1. Fourier-transform infrared spectroscopic profile solid analysis of Ruta graveolens .

Table: FT-IR peak values of solid analysis of Ruta graveolens.

No. Peak (Wave | Intensity Base Base | Type of | Bond | Functional group Group

number cm-1) (H) (L) Intensity assignment frequency

1. 667.37 56.899 | 673.16 | 657.73 Strong | C-CI alkyl halides | 600-800

2. 873.75 73.673 | 883.40| 862.18 Strong | =C- Alkenes | 650-1000
H

3. 921.97 71567 | 923.90 | 900.76 Strong | =C- Alkenes | 650-1000
H

4, 1004.91 52.162 | 1006.84 | 941.26 Strong | C-F alkyl halides 1000-

1400

5. 1014.56 51.019 | 1020.34 | 1008.77 Strong | C-F alkyl halides 1000-

1400

6. 1242.16 77.325 | 1246.02 | 1215.15 Strong | C-F alkyl halides 1000-

1400

7. 1317.38 77.311 | 1325.10 | 1290.38 Strong | C-F alkyl halides 1000-

1400

8. 1595.13 73.531 | 1600.92 | 1585.49 Medium | C=C Aromatic 1400-

1600

9. 1614.42 72.276 | 1618.28 | 1602.85 Bending | N-H Amide 1550-

1640

10. 2330.01 83.341 | 2333.87 | 2285.65 Unknown - - -

11. 2357.01 77.583 | 2393.66 | 2349.30 Unknown - - -

12. 3228.84 73.851 | 3238.48 | 3221.12 Bending | N-H Amide 3100-

3500

13. 3282.84 72.556 | 3290.56 | 3275.13 Bending | N-H Amide 3100-

3500
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Figure 2. Metabolite products R. graveolens , Amphotericin B, Fluconazol
and Miconazole nitrate as anti- Fungal activity against A. terreus

Secondary nazol, 0.98,
metabolites, 4, 10%
39%

m Miconazole nitrate
M Fluconazol

Amphotericin B

Secondary metabolites
Amphotericin B,
1.82, 18%

Figure 3. Metabolite products R. graveclens , Amphotericin B, Fluconazol
and Miconazole nitrate as anti- Fungal activity against A. fumigatus
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Figure 4. Metabolite products R. graveolens , Amphotericin B, Fluconazol
and Miconazole nitrate as anti- Fungal activity against 5. cerevisiae
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Figure 5. Metabolite products R. graveolens , Amphotericin B, Fluconazol
and Miconazole nitrate as anti- Fungal activity against C. albicans
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Figure 6. Metabolite products R. graveolens , Amphotericin B, Fluconazol
and Miconazole nitrate as anti- Fungal activity against T. viride

Conclusion:

The results of this investigation demonstrated that
the chemical components found in R. graveolens
L. possess substantial antibacterial and antifungal
activity capabilities. (FT-IR) research revealed the
presence of thirteen different phytoconstituents.
Our research has led us to believe that the
essential oils obtained from the Ruta graveolens
L. plant could be exploited as a natural source of
therapeutic ~ application, specifically  for
antibacterial and antifungal activity. However,
additional research on other species in the
Rutaceae family is strongly urged in order to

determine the possible anti-agent activities of
those other species.
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