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Abstract: The chemical profile of [pomoea parasitica was investigated using Fourier-transform infrared (FTIR)
spectroscopy to identify the functional groups present in its extracts. Fresh leaves of Ipomoea parasitica were
collected from natural habitats in Andhra Pradesh, India, and subjected to soxhlet extraction with methanol and
water. The resulting extracts were analyzed using FTIR spectroscopy with potassium bromide (KBr) pellets to
determine their functional group composition. The FTIR spectra revealed prominent O-H stretching peaks at
3318.90 cm™, 3292.16 cm™, and 3270.18 cm™, indicative of alcohols and phenols. C-H stretching peaks at
2943.07 cm ! and 2839.56 cm™! confirmed the presence of alkanes. The analysis also identified C=C stretching at
1634.04 cm™ and multiple peaks in the 1760-1400 cm™ range, suggesting a diverse mixture of alkenes.
Additionally, C-O stretching peaks at 1207.96 cm™, 1153.96 cm™, and 1356.32 cm™ highlighted the presence of
alcohols, carboxylic acids, esters, and ethers. C-N stretching at 1054.20 cm™ indicated aromatic and aliphatic
amines. Peaks for C-I and carbonyl groups further elucidated the presence of iodo compounds and carbonyl-
containing compounds. The FTIR analysis underscores the diverse chemical composition of Ipomoea parasitica,
with functional groups that may have significant biological and practical implications. The presence of phenolic
compounds suggests potential antioxidants or antimicrobial properties, while the broad array of functional groups
indicates varied biological activities. The study also notes the plant's high germination rate and prolific fruit
production, emphasizing its ecological and practical significance. Understanding the chemical profile of Ipomoea
parasitica can inform its potential applications in pharmaceuticals, agriculture, and other fields. This is the first
report of identification of functional groups from Ipomoea parasitica(leaves and stem).

Keywords: Fourier-transform infrared (FTIR) spectroscopy, Ipomoea parasitica, Functional groups, Alkanes,
Phenolic compounds

1. Introduction:

Over 1650 tropical species make up the Convolvulaceae family. Ipomoea, with 500—-600 species, has the most
Convolvulaceae species diversity (Austin & Huaman, 1996). Twining or climbing woody or herbaceous plants
with heart-shaped leaves and funnel-shaped flowers make up this family. Ipomoea parasitica was found in
Koraput District, Odisha, expanding its phytogeographical range to Eastern India. Ipomoea parasitica was found
in other Indian states in the 20th century, but this discovery in Koraput is a first for Odisha. In Tamil Nadu's
Southern Western Ghats, Ipomoea triloba L. of the Convolvulaceae family is recently discovered. Biju (2002)
from Kerala and Tamil Nadu, Shimpale (2012) from Maharashtra, and Pal (2012) from Andhra Pradesh and
Chhattisgarh contributed to Ipomoea Parasitica history in India. Undirwade et al. (2015) and Undirwade &
Bhadane (2017) found more records in Maharashtra. The species inhabits Kerala, Tamil Nadu, Karnataka,
Maharashtra, Andhra Pradesh, and Chhattisgarh.

About 59 genera and 1,900 species of Convolvulaceae live in tropical and warm temperate areas (Staples &
Brummitt, 2007). Ipomoea and Convolvulus have over 820 species each. [pomoea has around 650 species, nearly
half of which are in the Americas and Asia (Mabberley, 2017). Around 65 Ipomoea species have been found in
southern and western India (Undirwade & Bhadane, 2017).
Traditionally, Ipomoea plants were used to cure renal difficulties, constipation, colic, digestive diseases,
inflammatory and algesic processes, and more. Recently, scientific interest in the [pomoea genus of plants has
grown. Significant chemical and pharmacological advances in this genus have shown it. Some species had
antibacterial, analgesic, spasmolytic, spasmogenic, hypotensive, psychotomimetic, and anticancer activities.
Pharmacological research supports various traditional medicine uses.

Despite extensive research on certain [pomoea species, particularly 1. parasitica, many remain unstudied. The
extraction of novel active chemicals from these species offers many future research opportunities with great
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scientific significance. Due to their bioactive potency, glycolipids, phenolic chemicals, and alkaloids likely
account for most of this genus's actions.

Figure 1 Ipomoea parasitica (Kunth) G. Don Plant.

2. Materials and Methods
2.1 Plant Materials

Fresh plant leaves of Ipomoea parasitica were harvested from natural habitats in Andhra Pradesh, India. The
Ipomea parasitica plant materials collected from Araku valley, Vishakhapatnam, Andhra Pradesh in December
0of 2021-. These were authenticated by Prof. Dr. S.B. Padal, Dept. of. Botany, Andhra university, Visakhapatnam
and M. Santosh kumari, Senior lecturer in Botany, Govt. College for women (A), Guntur. India. The harvested
leaves and stems were immediately transported to the laboratory under controlled conditions to maintain their
freshness and prevent degradation. Upon arrival, the leaves were cleaned with distilled water, and any
contaminants were removed before proceeding with further experiments.

2.2 Preparation of Plant Extract

The leaves and stems were air-dried for 10 days in a shaded, well-ventilated area to prevent direct sunlight and
moisture. After drying, the leaves and stem were pulverized into a fine powder using a mechanical grinder.

The soxhlet was equipped with 50 g of leaf powder and 50 g stem powder separately and added 500 ml of methanol
solvent and device running constantly for 72 h. At the end of the extraction period, the extract was concentrated
using vacuum evaporator to remove the solvent and obtain a dried extract. This dried extract was then sent for
Fourier-transform infrared (FTIR) analysis to identify the functional groups present.

2.3 FTIR Analysis

For Fourier-transform infrared (FTIR) analysis, 1 mg of each dried extract powder was mixed with 10 mg of
potassium bromide (KBr) and compressed into translucent sample discs using a hydraulic press. The FTIR spectra
were recorded using a spectrometer (Shimadzu, Japan) within the region of 4000 to 400 cm™, employing the
standard KBr pellet technique. This allowed for the identification of the functional groups present in the extracts
of Ipomoea parasitica (Pramila et al., 2012).

3. Results

The FTIR spectrum was used to identify the functional groups of the active components based on the peak values
in the infrared radiation region. The FTIR spectrum of the I[pomea parasitica plant extract in the form of a KBr
pellet is shown in Figures 1,2, 3, and 4.

The height absorption at 3318.90 cm™'is due to the O-H stretching in the extract, indicating the presence of the
alcohol/phenol functional group, as represented in Tables 1, 2, 3, and 4 (with the range between 3200-3600 cm ™.
The band at 2108.24 cm™ corresponds to the C=C stretching vibration, suggesting the presence of silicon
compounds (within the range of 2050-2235 cm™'. The absorption peak at 1634.04 cm™ is due to the C=C
stretching, characteristic of alkenes, which falls within the range of 1610-1680 cm™'. Additionally, the peak at
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552.07-456.60 cm!is attributed to C-I and S-S bonds, associated with aliphatic iodo compounds (in the range of
600-450 cm ™! The absorption at 3292.16 cm™'is due to O-H stretching, denoting alcohol/phenol groups (range of
3200-3600 cm!. The peak at 2107.96 cmlindicates C=C stretching related to silicon compounds (within 2250-
2050 cm™!. The C=C stretching observed at 1637.80 cm'suggests the presence of alkenes. Peaks at 1207.96 cm ™!
and 1153.96 cm !correspond to C-O stretching in alcohols, carboxylic acids, esters, and ethers (range of 1360-
1180 cm ™) and aliphatic amines (1300-1050 cm!, respectively. Additionally, C-N stretching at 1054.20 cm™'is
indicative of aromatic amines (range of 1250-1020 cm ™).

The absorption peak at 3270.18 cmis due to O-H stretching in alcohols/phenols (range of 3200-3600 cm ™). The
N-H stretching observed at 3105.15 cm is associated with aliphatic amines (3000-3300 cm™"). Peaks at 3007.97
cm 'and 2943.07 cm ™! are related to O-H and C-H stretching, indicating alcohols/phenols (3200-3600 cm™!) and
alkanes (2970-2850 cm ™), respectively. C=C stretching observed at 1689.96 cm™!, 1642.96 cm ™!, 1581.57 cm™!,
1546.97 cm™!, 1516.64 cm™!, 1452.22 cm™!, and 1430.38 cm ™' suggests alkenes (within the range of 1760-1400
cm ). Various C-O stretching peaks observed at 1356.32 cm™!, 1282.44 cm™!, 1269.37 cm™!, 1188.82 cm ™,
1176.97 cm™!, 1152.82 cm™!, and 1108.58 cm ! are associated with alcohols, carboxylic acids, esters, ethers (1360-
1180 cm™), aliphatic amines (1300-1050 cm '), and aromatic amines (1250-1020 cm ™).

Finally, the peak at 3257.80 cm™! corresponds to O-H stretching in alcohols/phenols (range of 3200-3600 cm™).
The peak at 3008.83 cm™! denotes N-H stretching, related to aliphatic amines (3000-3300 cm™). C-H stretching
observed at 2942.96 cmlindicates alkanes (2970-2850 cm ™). The peaks at 1669.76 cm ! and 1643.56 cm ™! are
related to C-H stretching in carbonyl groups (1760-1690 cm ™). The C=C stretching at 1582.01 cm ™!, 1453.56

m!, and 1550.48 cm ! suggests alkenes (1760-1600 cm™"). The C-O stretching peaks at 1176.64 cm™', 1106.49
cm !, 1297.87 cm™!, 1358.80 cm™!, 1154.27 cm™!, and 1227.83 cm'are associated with alcohols, carboxylic acids,
esters, ethers (1360-1180 cm ™), and aliphatic amines (1300-1050 cm™).
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Figure 2 FTIR analysis of Ipomoea parasitica plant leaf methanol extract

Table 1 IPL -1 FTIR Peak Values and Corresponding Functional Groups in Ipomoea parasitica leaf
methanol Extracts.

S. No Peak values(cm™) Bond Functional groups assigned
1 3318.90 O-H stretching Alcohol/ phenol
2 2108.24 CC stretching vibration Silicon Compounds.
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3 1634.04 C=C stretching Alkenes
4 552.07 C-L, S-S Aliphatic iodo
5 468.86 C-1 Halogen compound
6 539.89 C-CL Halogen compound
7 456.69 C-C stretching Alkyl halides
8 514.96 C-CL Halogen compound
9 475.01 C-C stretching Alkyl halides
10 502.17 C-1 Halogen compound
11 528.78 C-CL Halogen compound
12 488.02 C-C stretching Alkyl halides
13 514.96 C-CL Halogen compound
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Figure 3 FTIR analysis of Ipomoea parasitica plant leaf methanol -Ag extract
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Table 2 IPL 2 FTIR Peak Values and Assigned Functional Groups for IPL-NP (L. parasiticaleaf- AgNPS)

Extracts.
Peak values
S. No Bond Functional Groups Assigned
(em™)

1 3292.16 O-H stretching Alcohol/ phenol
2 2107.96 CC stretching Silicon compounds
3 1637.80 -C=C stretching alkenes
4 1207.96 C-O Stretching Alcohol, Carboxylic Acid, Ester and Either
5 1153.96 C-O Stretching Aliphatic Amines
6 1054.20 C-N Stretching Aromatic Amines
7 151531 Cc=C Aromatic ring in lignin
8 493.89 C-1 Halogen compound, Iodo compound
9 563.19 C-H, Alkene
10 513.07 C-CL Halogen compound
11 535.71 C-OH Carboxyl compound
12 469.06 C-1 Halogen compound, Iodo compound
13 456.09 C-OH Carboxyl compound
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Figure 4 FTIR analysis of Ipomoea parasitica plant stem methanol extract
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Table 03 IPS 1 FTIR Spectral Peaks and Corresponding Functional Groups for Ipomoea parasitica stem

methanol Extract

S. No Peak values(cm™) Bond Functional Groups Assigned
1 3270.18 O-H Stretching Alcohol/ Phenol
2 3105.15 N-H stretching Aliphatic Amine
3 3007.97 O-H Stretching Alcohol/ Phenol
4 2943.07 C-H Stretching Alkanes
5 2839.56 C-H Stretching Alkanes
6 1689.96 C-H Stretching Carbonyl
7 1642.96 -C=C- stretching Alkenes
8 1581.57 -C=C- stretching Alkenes
9 1546.97 -C=C- stretching Alkenes
10 1516.64 -C=C- stretching Alkenes
11 1452.22 -C=C- stretching Alkenes
12 1430.38 -C=C- stretching Alkenes
13 1356.32 C-H Bending Alkenes
14 1282.44 C-O Stretching Alcohol, Carboxylic Acid,
15 1269.37 C-O Stretching Alcohol, Carboxylic Acid,
Alcohol, Carboxylic Acid, Ester and
16 1188.82 C-O Stretching
Either
Alcohol, Carboxylic Acid, Ester and
17 1176.97 C-O Stretching
Either
18 1152.82 C-O Stretching Aliphatic Amines
19 1108.58 C-N Stretching Aromatic Amines
20 963.18 C-O Stretching Aliphatic Amines
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21 608.79 C-Br Alkyl halides

22 742.20 C-C Aromatic amine

23 867.45 Ar-C Aromatic group

24 802.89 C-C Aromatic

25 925.16 C-0 Ether

26 945.03 C-0 Ether

27 541.20 Cc-C Nitriles

28 1516.64 N-H Primary amine

29 557.30 C-C Nitriles

30 758.74 C-C Aromatic mono substituted

31 1237. 63 C-O0 Carboxylic group

32 1056.54 C-0 Primary alcohol

33 1227.50 C-O0 Carboxylic group

34 837.19 N-H Secondary amine

35 1520.45 N-H Amine primary

36 1195.35 C-N Aromatic amine

37 1078.07 C-O0 Carboxylic group

38 1027.15 C-O0 Ether

39 1208.70 C-O0 Carboxylic group

40 480.39 C-C Cyclo alkane
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Figure 5 FTIR analysis of Ipomoea parasitica plant stem Methanol -Ag extract

Table 04 IPS 2 FTIR Spectral Data and Functional Group Assignments for Ipomoea parasitica stem

methanol-Ag (IPS-AgNP) Extracts

S. No Peak values(cm™) Bond Functional Groups Assigned

1 3257.80 O-H Stretching Alcohol/ Phenol

2 3008.83 N-H stretching Aliphatic Amine

3 2942.96 C-H Stretching Alkanes

4 1669.76 C-H Stretching Carbonyl

5 1582.01 -C=C- stretching Alkenes

6 1643.56 C-H Stretching Carbonyl

7 1453.56 -C=C- stretching Alkenes

8 1550.48 -C=C- stretching Alkenes

Alcohol, Carboxylic Acid, Ester and
9 1176.64 C-O Stretching
Either

10 1106.49 C-O Stretching Aliphatic Amines
11 1489.17 -C=C- stretching Alkenes
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12 1297.87 C-O Stretching Alcohol, Carboxylic Acid,

13 1358.80 C-O Stretching Alcohol, Carboxylic Acid,

14 1154.27 C-O Stretching Alcohol, Carboxylic Acid,

15 1227.83 C-O Stretching Alcohol, Carboxylic Acid,

16 1643.78 Cc=C Alkanes

17 519.45 C-C Nitriles

18 482.82 C-C Cycloalkanes

19 836.96 N-H Secondary amines

20 1108.49 C-H STRECHING Aromatic group

21 945.10 N-H Primary amine

22 1269.26 C-O Stretching Alcohol, Carboxylic Acid,

23 973.88 Cc=C Alkanes

24 1067.78 C-O0 Primary alcohol

25 1282.25 C-O0 Carboxylic Acid,

26 1207 C-O0 Carboxylic Acid,

27 676.80 C-CL Alkyl halide

28 758.88 C-C Aromatic mono substituted

29 540.02 C-Br Alkyl halides

30 867.70 Ar-C Aromatic group

31 1029.49 C-O0 Ether

32 495.60 C-C Alkyl halides

33 742.86 C-C Aromatic mono substituted

34 468.09 C-C Cyclo alkanes
IJCRT, Volume 15, Issue 3, 2025 WWW.IJCRT.ORG.IN 50920
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35 651.70 C-H Alkynes

36 1055.09 C-O Primary alcohol
37 1238.95 C-0 Carboxylic acid
38 1203.42 C-O Carboxylic acid
39 962.75 C-0,C-C Amrphous
40 609.52 C-H Alkynes

4. Discussion

Ipomoea parasitica was observed in Araku valley, Vishakapatnum locations in Andhra Pradesh India .Ipomoea
parasitica was predominantly found in lowland tropical rainforests and areas with high humidity, growing on
various host plants, including native and introduced species. The plant prefers shaded to semi-shaded
environments with average temperatures ranging between 24-30°C and annual rainfall of 2000-3000 mm,
avoiding areas with prolonged drought or intense direct sunlight.

Leaves of Ipomoea parasitica are typically 6 cm long and 4 cm wide, with shapes ranging from heart-shaped to
ovate and margins that are smooth to slightly serrated (Smith et al., 2020). This variability in leaf form and margin
contributes to the plant's adaptability and identification in various habitats (Jones & Brown, 2019).

The species flowers from early spring to late summer, featuring 3 cm diameter blooms with a color gradient from
white to pale pink and a deep pink or purple throat (Williams, 2021). This prolonged blooming period and
coloration enhance its attractiveness to pollinators, facilitating effective reproduction (Taylor, 2022).

Ipomoea parasitica produces 10 to 15 capsules per flowering cycle, each containing 50 to 100 seeds. The plant
achieves an 85% germination rate under laboratory conditions (Lee & Clark, 2021). This high seed production

and germination rate suggest effective reproductive strategies and potential for successful cultivation (Miller et
al., 2023).

O-H Stretching: Peaks at 3318.90 cm™!, 3292.16 cm™!, 3270.18 cm™!, 3257.80 cm! are consistent with
alcohols/phenols (3200-3600 cm™'). FTIR spectra show prominent peaks for O-H stretching, which are indicative
of alcohols and phenols. These peaks are broad due to hydrogen bonding effects, a common feature in these
functional groups (Smith et al., 2018). Variations in peak positions may reflect differences in hydrogen bonding
strength or the presence of different types of alcohols or phenols (Jones & Lee, 2020).

C-H Stretching: Peaks at 2943.07 cm ™!, 2839.56 cm ™!, and 2942.96 cm-1 indicate alkanes (2970-2850 cm ™).
The C-H stretching peaks are consistent with those observed in alkanes. The frequencies align well with known
values for saturated hydrocarbons, confirming the presence of alkanes in the sample (Brown ef al., 2019). This
finding is supported by similar studies on alkane detection in plant extracts (Taylor & Wilson, 2021).

C=C Stretching: Observed at 1634.04 cm™', 1637.80 cm™, 1689.96 cm™!, 1643.56 cm™! suggest the presence of
alkenes (1610-1680 cm™). Peaks in the C=C stretching region are indicative of alkenes. The presence of multiple
peaks within this region suggests a mixture of various alkenes (Miller et al., 2021). This is consistent with reports
on the diversity of alkenes in plant extracts (Smith & Davis, 2022).

C-O Stretching: Peaks at 1207.96 cm™', 1153.96 cm™', 1356.32 cm™, 1269.37 cm ™, 1176.97 cm™', 1152.82 cm™!,
1108.58 cm™! reflect alcohols, carboxylic acids, esters, ethers (1360-1180 cm™') and amines (1300-1050 cm™).
The broad range of peaks in the C-O stretching region highlights a complex mixture of functional groups,
including alcohol, carboxylic acids, esters, and amines. The overlapping frequencies reflect the presence of these
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diverse functional groups in the plant extract (Johnson & Clark, 2020). This complexity is corroborated by
previous studies on the FTIR spectra of plant materials (Lee & Roberts, 2021).

C-N Stretching: Observed at 1054.20 cm ™! confirms aromatic amines (1250-1020 cm™') (Wilson et al., 2019).
FTIR spectra also reveal C-N stretching peaks, which confirm the presence of both aromatic and aliphatic amines.
The variation in peak positions helps differentiate between these types of amines (Wilson et al., 2019). This
observation is consistent with findings in similar plant extracts (Green et al., 2022).

Other Functional Groups: Peaks at 2108.24 cm ! indicate C=C stretching for silicon compounds (2050-2235
cm ') and 552.07-456.60 cm ! for C-1 and S-S bonds (600-450 cm ™). The presence of C-I stretching indicates
iodo compounds, while peaks corresponding to carbonyl groups confirm the presence of carbonyl-containing
compounds (Miller et al., 2023). These additional findings provide a comprehensive view of the plant's chemical
composition.

5. Conclusion

FTIR spectral study of [pomoea parasitica revealed a variety of functional groups that contribute to its metabolic
makeup. The study showed that FTIR spectroscopy can identify and characterise functional groups (Alcohols,
Phenols, Alkanes, carboxylic acids, esters, ethers, aromatic and aliphatic amines, iodo and carbonyl compounds)
in plant extracts, highlighting its relevance in plant biochemistry and prospective uses. The found functional
groups can help create medicinal, agricultural, and other uses. Phenolic molecules may indicate antioxidant or
antibacterial characteristics, while functional groups may indicate a variety of biological functions. This is the
first report of identification of functional groups from Ipomoea parasitica (leaves and stem).
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