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Abstract---Tropaeolum majus, Tropaeolaceae family, is anornamental 

plant and has a long history of use as a medicinal plant; it is 

cultivated currently in most countries of the world, including Iraq. The 
aim of this work was to isolate and identify three compounds from the 

leaves of Tropaeolum majus (N-butanol fraction) cultivated in Iraq. The 

constituents were isolated by preparative high-Performance Liquid 
Chromatography and their structures were determined using precise 

NMR spectroscopic techniques. 
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Introduction  
 

Traditional remedies remain the first line of pharmacotherapy for many millions 

of people around the world. The archetypal examples of traditional medicines 
being transformed into modern drugs are antimalarial quinine and antipyretic 

analgesic aspirin (1). Traditional herbal medicines are defined by the World 

Health Organization as natural, plant-derived products that have undergone little 
or no industrial processing and have been utilised to cure sickness in local or 

regional healing traditions. Because of its natural origins and absence of side 

effects, traditional herbal medicine and its preparations have been widely utilised 
for thousands of years in both developing and developed countries (2). The use of 

herbal products has increased dramatically over the last three decades all over 

the world. Herbal medications are utilized as part of basic health care by over 

80% of the world's population, mainly in developing countries, as part of their 
primary health care needs (3, 4). It is often assumed that plants are responsible 

for 25% of all medications used today. According to this estimate, plant-derived 
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pharmaceuticals account for a significant share of natural products-

pharmaceutics related (5). 
 

Drug development of bioactive molecules from plants was previously time-

consuming, with the process of isolating and determining the chemical structures 
of bioactive chemicals from an extract taking months or years. High-performance 

liquid chromatography (HPLC) coupled to mass spectrometry, liquid 

chromatography-mass spectrometry (LC-MS), higher magnetic field-strength 

nuclear magnetic resonance (NMR) devices, and robots have considerably reduced 
time (2).  

 

Tropaeolum majus, also known as garden nasturtium, is a Tropaeolaceae family 
member that originated in the South American Andes and has been grown as a 

crop plant since ancient times (6). It is now grown as an ornamental plant in most 

countries around the world, including Iraq. It is widely cultivated as both a 
decorative and therapeutic plant (7). Popularly, it is well-known for its diuretic, 

antiseptic, purgative, hair tonic, anti-inflammatory, antiscorbutic, 

antihypertensive, and antidepressant properties. It is also used to clean the skin 
and eyes, as well as to treat skin disorders, pulmonary disorders, amyotrophic 

lateral sclerosis, psoriasis, eczema, and scrofula (8, 9). 

 

Previous phytochemical studies on this plant have revealed the existence of some 
chemical components in specific parts of the plant, but no complete 

characterization has been performed. Polyphenols, flavonoids, alkaloids, 

saponins, tannins, anthocyanins, carotenoids, and terpenoids are some of the 
chemical constituents (10-12). 

 

Materials and Methods 
 

Plant material collection 

 
The leaves of Tropaeolum majus of the Family (Tropaeolaceae) were collected from 

Babil in January and February 2021. The plant was identified and authenticated 

by Prof. Dr Sukaena Abass /Department of Biology /College of Sciences/ 

University of Baghdad. Leaves were washed thoroughly, dried under shade, and 
ground in a mechanical grinder to a fine powder. 

 

Method of work 
 

The leaves' air-dried powder is weighed, then defatted with n-hexane to remove 

chlorophyll and waxy material, then extracted in soxhlet with 80% ethanol for 18 
hours, then mixed and dried using a rotary evaporator, the dry extract is weighted 

and the yield of extraction is calculated. The dry extract is dissolved in water and 

partitioned 2-3 times with various solvents of increasing polarity such as 

petroleum ether, chloroform, ethyl acetate and N-butanol then each fraction is 
dried and weighted. The chromatographic method preparative HPLC will be used 

to isolate several chemicals from the N-butanol fraction. The separated chemicals 

will be identified using the NMR spectroscopic technique. 
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Isolation and Identification of the Major Polyphenolic Compound 

 

The isolation of the compounds in the Tropaeolum majus leaves (N-butanol) 

fraction was carried out by preparative HPLC technique using a Shimadzu, LC-
10-AD HPLC system with an SPD-20A-PDA detector equipped with a preparative 

column (RP-C18, 5µm, 250 mmX 10 mm, Kromasil). For system control and data 

acquisition, Sweden software (Shimadzu-lc-labsolutions) was used. The sample 
solvent was methanol with a concentration of 1 mg/mL; filtration using a 0.45 µm 

syringe filter was then carried out. The mobile phase system consisted of two 

phases: acetonitrile: acidified water (1% Triflouroacetic acid) mixtures at different 
ratios. The flow rate was 3 mL/min and the injection volume was 100 µL (13, 14).  

The structures of the isolated compounds were elucidated by 1 H and 13C NMR 

spectroscopical analyses. The NMR spectra were taken by dissolving the sample 

in 0.2 ml of deuterated dimethyl sulphoxide (DMSO) and transferred in a 3 mm 
NMR tube and then run on NMR Spectrometer. The NMR measurement was 

carried out at the Center for Drug Discovery, Research and Development, Faculty 

of Pharmacy, Ain Shams University using ( Bruker®, AVANCE III HD, 400 MHz) 
spectrometer apparatus (1 H NMR was determined at 400.1 MHz and 13C-NMR 

was determined at 100 MHz), (15).  

 
Result and Discussion 

 

Isolation of compounds from N-butanol fraction 
 

HPLC is a technology often employed for natural material separation. Preparative 

HPLC chromatography is an outstanding purification technology that has been 

created to assure the isolation and identification of important components in the 
chemical, pharmaceutical, biotechnological, and biochemical sectors. Preparative 

HPLC is a costly process when compared to other classic techniques (distillation, 

crystallisation, or extraction). Optimization, which is required to get a high purity 
result, was the most significant aspect of preparative liquid chromatography. 

Following a synthetic or natural extract procedure, preparative HPLC is used to 

separate and refine high-purity target chemicals from mixed solutions. The goal of 
HPLC, a prepared, high-performance liquid chromatography (high-purity fraction), 

is to seperate pure substances in the shortest amount of time feasible and then 

deposit the sample in the sample collector, which is required for further analysis, 
evaluation, and operations. The isolation of the compounds (M1, M2, and M3) 

from Tropaeolum majuswas achieved byPreparative HPLC. Subsequent injections 

and collections, the chemicals were separated in sufficient amount and purity to 

provide high-quality spectra. All data were analysed statistically as described 
previously (16, 17). 

 

Identification of the isolated compounds 
 

The identification of the isolated compounds structures were achieved by 1 H NMR 

and 13C NMR spectroscopical analyses. 
 

1- Compound (M1) 

The 1 H NMR and 13C NMR of the isolated compound (M1) are shown in table 1. 
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Table 1: The Observed 13C NMR and 1 H NMR Spectroscopic Data of M1 

 

Position 13C NMR 1 H NMR 

2 156.87  

3 133.74  

4 177.82  

5 161.66  

6 99.14 5.35 (1H, d) 

7 164.51  

8 94.05 6.39 (1H, d) 

9 157.07  

10 104.42  

1' 121.63  

2' 115.68 6.42 (1H, d) 

3' 145.19  

4' 148.85  

5' 116.72 6.85 (1H, d) 

6' 122.05 7.59 (1H, m) 

1" 101.63 5.09 (1H, d) 

2" 74.52  

 

3.73-3.04 (6H, M) 
3" 76.89 

4" 70.45 

5" 76.35 

6" 67.45 

1'" 101.19 4.37 (1H, d) 

2'" 70.83  

 

3.73-3.04 (4H, M) 
3'" 71.1 

4'" 72.30 

5'" 68.70 

6'" 18.19 1.01 (1H, d) 

 

Based on the spectral data and the related literatures (18, 19), we could conclude 

that compound M1 was rutin as shown in figure 1. 

 
Figure 1: Chemical structure of rutin 

 
2- Compound (M2) 

The 1 H NMR and 13C NMR of the isolated compound (M2) are shown in table 2. 
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Table 2: The Observed 13C NMR and 1 H NMR Spectroscopic Data of M2 

 

Position 13C NMR 1 H NMR 

C2 79.14 5.6 (1H, dd) 

C3 42.54 3.2 (1H, M), 2.73 ( 1H, dd) 

C4 197.69  

C5 163.39 12.1 (1H, s) 

C6 96.96 6.15 (1H, d) 

C7 165.77  

C8 95.90 6.19 (1H, d) 

C9 165.67  

C10 103.71  

C1' 129.08  

C2', C6' 128.91 7.4 (2H, d) 

C3', C5' 115.65 6.8 (2H, d) 

C4' 158.28 9.6 (1H, s) 

C1'' 100.06 4.9 (1H, d) 

C2'' 73.48 5.35 (1H, d) 

C3'' 76.77 3.38 (2H, m) 

C4'' 69.95 5.05 (1H, d) 

C5'' 77.54 3.38 (2H, m) 

C6'' 61.02 3.43 (1H, m), 3.67 (1H, m) 

 

Based on the spectral data and the related literatures (20), we could conclude 

that compound M2 was naringenin7-O-β-D-glucoside as shown in figure 2. 
 

 
Figure 2: Chemical structure ofnaringenin7-O-β-D-glucoside 

 

3- Compound (M3) 

The 1 H NMR and 13C NMR of the isolated compound (M3) are shown in table 3. 
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Table 3: The Observed 13C NMR and 1 H NMR Spectroscopic Data of M3 

 

Position 13C NMR 1 H NMR 

2 77.72 6.45 (1H, dd) 

3 56.41 3.65 (2H, d) 

4 182.42  

5 163.40  

6 99.94 6.91 (1H, s) 

7 164.77  

8 95.46 6.94 (1H, s) 

9 161.57  

10 105.79  

1' 122.70  

2' 100.49 7.63 (1H, s) 

3' 148.72  

4' 157.38  

5' 110.71 7.45 ( 1H, d) 

6' 116.42 7.6 (1H, d) 

-O-CH3 61.09 3.86 (1H, s) 

1″ 100.49 5.05 (1H, d) 

2″ 73.60  

 

3.32-3.8 (6H, m) 
3″ 73.60 

4″ 70.07 

5″ 76.93 

6″ 61.09 

 

Based on the spectral data and the related literatures (21, 22), we could conclude 

that compound M3 was hesperetin-7-O-β-D-glucoside as shown in 3. 

 
Figure 3: Chemical structure of hesperetin-7-O-β-D-glucoside 

 

The three compounds were separated from Tropaeolum majus, which are rutin, 

naringenin-7-O-β-D-glucoside, and hesperetin-7-O-β-D-glucoside. They were all 
flavonoid glycosides, and the last two compoundswere isolated for the first 

timefrom this plant.  
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Conclusion 

 

The current study's findings proved the existence of bio-active phytochemicals in 

the leaves extract. Using preparative HPLC and NMR spectroscopic techniques, 
three compounds including rutin, naringenin7-O-β-D-glucoside, and hesperetin-

7-O-β-D-glucoside were successfully separated and identified from an extract of 

Tropaeolum majus. The data also suggested that the naringenin7-O-β-D-glucoside 
and hesperetin-7-O-β-D-glucoside were isolated and identifiedfor the first time in 

this plant. Thus, it may be concluded that the leaves of Tropaeolum majus have 

great potential for producing healthy and highly nutritive products.  
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