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Abstract 

Ziziphus nummularia (Burm. f.) Wight & Arn. (Rhamnaceae), commonly known as “Jharberi” in India 

and “Bairi” or “Karkanrha” in Pakistan, is a thorny shrub reaching 1–2 meters in height and widely 

distributed across India, Pakistan, and Iran. The leaves and fruits of this species have long been used in 

traditional medicine to manage mental disorders, frequent colds, influenza, diarrhoea, dysentery, colic, 

indigestion, and gum inflammation, and also serve as a general tonic. Phytochemical investigations have 

revealed the presence of numerous bioactive constituents, including flavonoids, alkaloids, glycosides, 

saponins, tannins, sterols, pectins, triterpenic acids, polysaccharides, fatty acids, and peptide alkaloids 

such as ziziphin derivatives. These compounds are known to exhibit a wide range of pharmacological 

activities, including antitumor, anthelmintic, antibacterial, analgesic, and anti-inflammatory effects. 

In the present study, Fourier Transform Infrared (FT-IR) spectroscopy was employed to characterize the 

functional groups present in the leaf and fruit extracts of Z. nummularia. The spectral analysis revealed 

distinctive absorption peaks corresponding to hydroxyl, carbonyl, and aromatic ring vibrations, 

confirming the presence of phenolic and flavonoid compounds. These functional groups are primarily 

responsible for the antioxidant and therapeutic properties of the plant. 
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Graphical Abstract 

 
INTRODUCTION 

Herbal medicines have long been used for the treatment of diabetes mellitus. This is because such herbal 

plants have hypoglycaemic properties and other beneficial effects. Herbal medicines have the advantage 

of usually having no or less side-effects 3. Most of these plants have antioxidant activities 4 and hence, 

prevent or treat hard curable diseases, other than having the property of combating the toxicity of toxic 5 

or other drugs 6,7. 

Recent studies suggest that several plant products including polyphenolic substances (e.g. flavonoids and 

tannins) and various plant or herb extract exhibit potent antioxidant activity 8. 

Recently there has been an upsurge of interest in the therapeutic potential of plants as antioxidants in 

reducing free radical induced tissue injury. Butylated hydroxyanisole (BHA) and Butylated 

hydroxytoluene (BHT) are commercially available but unsafe for use. Natural antioxidants, phenols and 
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flavonoids from tea, wine, fruits, vegetables, and spices used as nutritional supplements. Food may also 

enhance antioxidant levels because food contains a lot of antioxidant substances. Fruits and vegetables are 

loaded with key antioxidants such as vitamin A, C, E, beta-carotene and important minerals, including 

selenium and zinc 9. 

 

Characterization of Ziziphus nummularia 

Ziziphus nummularia, also called Jharberi, is species of Ziziphus native to the western India and south-

eastern Pakistan and south Iran 10. Ziziphus nummularia leaves and fruits are used for mental retardation, 

preventing frequent attacks of colds and influenza, treating diarrhoea, dysentery and colic, indigestion, 

inflammation of gums and tonic 1. The unripe fruits of the plant are prescribed in the management of 

vomiting, burning sensations and as tonic, while dried fruits are useful as an anticancer, sedative, stomach 

ache and in treatment of anaemia, bronchitis, burns, chronic fatigue, diarrhoea, hysteria, loss of appetite 

and pharyngitis 11.  

Chemical constituents are present in leaves and fruits of Ziziphus nummularia are Glutamine synthetase, 

nitrate reductase and glutamine dehydrogenase, Ascorbic acid (vitamine C), nummularine-T, 

nummularine-M and N, Nummularine E, nummularine S, frangufoline, nummularine R, sterols and/or 

triterpenes, alkaloids, flavonoids, tannins and saponins 12, nummularine-P (I), mauritine-D, jubanine B, 

nummularine O (I), Jubanine-A, -B, and mauritine-C, N-desmethyl-jubanine-B (I) (Miana and Shah 1985), 

nummularogenin, (25S)-3 β-hydroxy-5 β-spirostane-2,12-dione (I), nummularine B, nummularine M (I), 

nummularine N (II), Zizynummin, sitosterol, stigmasterol, betulinic acid, oleanolic acid, ceanothic acid,β-

D-glucosides of sitosterol and stigmasterol, n-octacosanol and quercetin-3-O-galactoside 13. 

 

Plant Material and Authentication 

The leaves and fruits of Ziziphus nummularia used in this study were obtained from cultivated plants 

grown in Mohanlal Sukhadia University Udaipur Rajasthan. 

As the plant material was not collected from the wild, no special permissions or licences were required. 

All procedures adhered to institutional and national ethical guidelines for the use of plant materials in 

research. 

Fresh leaves and fruits of Ziziphus nummularia (Burm. f.) Wight & Arn. were collected from the botanical 

garden of Government Science College, Udaipur, Rajasthan, India (approximate coordinates: 24.5854° N, 

73.7125° E).  

 

FT-IR (Fourier Transform Infrared Spectroscopy) 

Fourier Transform Infrared (FT-IR) spectroscopy was performed to identify the major functional groups 

present in the hydroalcoholic extracts of Ziziphus nummularia leaves and fruits. This technique detects 

the vibrational transitions of molecular bonds, providing a characteristic absorption pattern for each 

functional group. 

For sample preparation, dried hydroalcoholic extracts were finely powdered, and approximately 10 mg of 

each sample was homogenized with 100 mg of spectroscopic-grade potassium bromide (KBr). The 

mixture was compressed into translucent pellets and analyzed using a Shimadzu IR Affinity-1 

spectrophotometer (Japan). Spectra were recorded in the range of 4000–400 cm⁻¹ with a resolution of 4 

cm⁻¹. 

The infrared spectrum of each extract exhibited two main regions: the functional group region (4000–1500  
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cm⁻¹), which provides information about stretching vibrations of specific functional groups, and the 

fingerprint region (<1500 cm⁻¹), which is unique for each compound and useful for molecular 

identification. Distinct absorption bands corresponding to hydroxyl (–OH), carbonyl (C=O), and aromatic 

(C=C) vibrations confirmed the presence of phenolic and flavonoid compounds in the samples. These 

functional groups are known contributors to the antioxidant and therapeutic properties of Z. nummularia. 

 

Result and Discussion 

The   FT-IR spectra   for   phenolic   compounds   and   flavonoids   typically lie in the range of 230-290 

nm. The results of UV- VIS spectroscopic analysis confirms the presence of flavonoids in the 

hydroalcoholic extract of leaves and fruits of Z. nummularia.  The data   on    the   peak    values   and    

the   probable functional groups obtained by FT-IR analysis present in the leaves and fruits extract are 

shown in Tables 1.1,1.2,1.3,1.4. The FT-IR spectrum of leaves and fruits extracts (prepared in 

hydroalcoholic; 70:30; alcohol: water) of Z. nummularia are given in Figures 2.1,2.2,2.3,2.4. 

Table 1.1 FT-IR analysis of Leaves extract of Z. nummularia by Maceration Process 

Frequency, cm-1 Observed Peak value 
Bond 

 
Functional group 

3640-3610 3616.20 
O-H stretch, Free 

hydroxyl 
Alcohols, Phenols 

3500-3200 3240.51 
O-H stretch, H-

Bonded 
Alcohols, Phenols 

3000-2850 2944.59 2885.99 C-H stretch Alkanes 

2830-2695 2827.20 H-C=O:C-H Aldehydes 

1760-1665 
1756.33 

1687.58 
C=O stretch Carboxylic acids 

1650-1580 1615.22 N-H bend Primary amines 

1550-1475 1511.08 N-O Nitro compounds 

1500-1400 1453.76 
C-C stretch (in 

rings) 
Aromatics 

1250-1020 1208.95 C-N stretch Aliphatic amines 

800-600 
806.51 

663.34 
C-Cl Alkyl halides 

≤667 
550.33 

525.64 
C-Br or I Alkyl halides 

 

Table 1.2: FT-IR analysis of Fruits extract of Z. nummularia by Maceration Process 

Frequency, cm-1 Observed Peak value 
Bond 

 
Functional group 

3500-3200 3266.61 O-H stretch, H-Bonded Alcohols, Phenols 

3000-2850 2885.99  C-H stretch, Alkanes 

1760-1665 1747.11 C=O stretch Carboxylic acids 

1650-1580 1616.36 N-H bend Primary amines 

1550-1475 1509.36 N-O Nitro compounds 
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1500-1400 1399.33 C-H stretch (in rings) Aromatics 

1250-1020 1216.03 C-N stretch Aliphatic amines 

1300-1150 1147.89 
C-H wag 

 (CH2X) 
Alkyl halides 

1250-1020 1023.10 C-N stretch Aliphatic amines 

800-600 
911.56 

771.39 
C-Cl stretch Alkyl halides 

≤667 519.40 C-Br or I stretch Alkyl halides 

 

Table 1.3 FT-IR analysis of Leaves extract of Z. nummularia by Soxhlet Process 
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Table 1.4: FT-IR analysis of Fruits extract of Z. nummularia by Soxhlet Process 

 

Figure 2.1: FT-IR of leaves extract of Z. nummularia by Maceration Process 
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Figure 2.2: FT-IR of fruits extract of Z. nummularia by Maceration Process 

 
 

Figure 2.3: FT-IR of leaves extract of Z. nummularia by Soxhlet Process 

 
 

Figure 2.4: FT-IR of fruits extract of Z. nummularia by Soxhlet Process 
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The results table revealed the presence of polyphenols and flavonoid due to O – H stretching 17. 

 

Conclusion 

The FTIR spectrum confirmed the presence of alcohols, phenols, alkanes, aldehydes, carboxylic acids, 

alkyl halides, aliphatic amines, nitro compounds, ether, and esters in the test plant. All these compounds 

belong to secondary plant metabolite as per researchers’ explanation 18. 

The FTIR study that predicted the presence of the groups C –Cl, C – Br, O – H, C=O, C≡N, N-H, C-H 

stretching.  The presence of characteristic functional groups of carboxylic acid, alcohols, phenols, amines, 

esters, ethers, nitrates, nitrites, organic halogens could be responsible for the various medicinal property 

of Z.nummularia. FTIR analysis of leaves and fruits of Z.nummularia showed the presence of phenolic 

compounds and flavonoids which are responsible for various medicinal properties of the test plant. 

Consent to Participate: 

Not applicable. The plant material of Ziziphus nummularia used in this study was cultivated in a private 

garden located in Mohanlal Sukhadia University. As the material was not collected from the wild, no 

special permissions or licenses were required. The study followed all institutional and national guidelines 

for the ethical use of plant materials in research. The leaves and fruits of Ziziphus nummularia used in this 

study were obtained from cultivated plants grown in Mohanlal Sukhadia University Udaipur Rajasthan. 

As the plant material was not collected from the wild, no special permissions or licences were required. 

All procedures adhered to institutional and national ethical guidelines for the use of plant materials in 

research. No voucher number was assigned. The plant material was identified and authenticated by Dr. 

Geeta Swami, Professor, Department of Botany, Meera Girls College, Udaipur, Rajasthan, India. The 

collected plant materials were cleaned, shade-dried, and powdered for further use. No voucher number 

was assigned. 

The collection and use of Ziziphus nummularia plant materials complied with institutional, national, and 

international guidelines. The plant material was collected from a non-protected area with due permission 

from the authorities of Government Science College, Udaipur. The species is not listed as endangered or 

protected under the Wildlife Protection Act (1972). The plant was identified by Dr. Geeta Swami, 

Professor, Department of Botany, Meera Girls College, Udaipur, Rajasthan. No herbarium and voucher 

number was prepared at the time of identification. 
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