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ABSTRACT 
A new tetrahydrobenzo chromone glycoside derivative was isolated from the ethanolic extract of the dried powdered 
leaves of Melochia corchorifolia by using silica gel chromatography. The isolated compound was subjected to High-
Performance Liquid Chromatography analysis for purity determination. Further characterization carried out by using 
FT-IR, UV-Visible, 1H-NMR, 13C-NMR, DEPT-135NMR, 1H-1HCOSY, HSQCNMR, and Mass Spectrometric 
methods. The pure isolated derivative was tested against human pathogenic microorganism and exhibited the 
maximum zone of inhibition against Pseudomonas aeruginosa, E.coli, and Staphylococcus aureus. The Anticancer 
activity MCF-7 cancer cell line against the compound showed the drug efficacy of half-maximal inhibitory 
concentration IC50 value of 120.71 + 3.46. 
Keywords: Melochia corchorifolia, Spectroscopic Techniques, Antimicrobial, MCF-Cell Line, Anticancer Activity. 
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INTRODUCTION 
The medicinal plants of secondary metabolites are an excellent natural source of therapeutics and are 
subsequently used for the treatment of innumerable disease and infections1. Human infection which is a 
major source of distress is frequently caused by pathogens such as bacteria and fungi2. The problem of 
bacterial and viral infection becomes a crisis due to the progress of antibiotic resistance by the infecting 
bacteria and fungi3. Further, amongst the available antimicrobial drugs, the use of antimycotic drugs is 
limited by several factors including the emergence of resistant strains, poor solubility, low potency, and 
medication toxicity4. As a consequence, the rigorous search for novel disinfectants must continue and 
should be augmented with research on potential chemotherapeutic agents of plant origin considering that 
the distinctive pharmacological properties of plants vary and attributed to the unique mixtures of 
secondary metabolites that are species-specific and taxonomically distinct5, 6, 7. Melochia corchorifolia is 
the most normally used in folk medication and the plant belongs to the Sterculiaceae family8. The plant 
leaves are edible, which is used to treatment of ulcer conditions, chest pains, ear-related problems, 
parasitic infections, blotting, snake bites, and used as fodder for cattle. The leaves are used as protein, 
dietary lipid, fibers, and mineral supplements9. The medicinal plant has shrub with hairy, thorny stems, 
and leaves that possess variable shapes. The flowers are of deep pink, terminal peduncle, and seeds are 
black10. There are pharmacologically active compounds derived from Sterculiaceae plants, which are 
widespread and grows fine in tropical climatic conditions. Since chromone glycoside derivative possesses 
pharmacological activities and can interact with cytochrome P450 and is useful for medicinal 
applications11. The research report confirms the occurrence of alkaloids, pyridine derivatives, flavonol 
glycosides, flavonoids, an aliphatic compound like β-D-sitosterol, and ethanolic extract of this plant 
leaves is capable to inhibit MCF-7 cancer cell lines. The plant leaves also contain anti biological activity, 
anticancer property, antioxidant activity, and Anthelmintic activity12. The existing study focused to 
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identify a novel pharmaceutically active compound derived from the ethanolic extract of Melochia 
corchorifolia, which includes isolation, structural elucidation, anti biological and anticancer activities. 
 

EXPERIMENTAL 
Extraction of Plant Leaves  
The plant M. corchorifolia was spotted and collected from the Reserve forest area, Vandalur, Thiruporur, 
Kanchipuram Dt. The plant was recommended taxonomically by the Director of the Institute of Herbal 
Botany, Chennai, Prof. P. Jayaraman. The collected leaves were washed and shaded as well as dried to 
eliminate chlorophyll content. The dried leaves were finely powdered by using a mechanical blender. The 
100g of powdered leaves extracted with ethanol solvent in  Soxhlet apparatus.13 
 

Isolation of the Compound by Silica Gel Column Chromatography 
Column chromatography was performed for the active crude sample with 100-200 mesh size silica gel 
using petroleum ether as a solvent. Around 5g of the crude was taken for silica gel chromatography and 
purified using petroleum ether and ethyl acetate (9:1).14 From the TLC plate, the major fractions were 
spotted, isolated, and stored under ambient temperature. 
  
Instrumental Methods 
Spectral Analysis 
Using Shimadzu-FTIR Infrared spectrometer, FT-IR spectrum was recorded in KBr (νmax in 4000-400 
cm−1). A 1H NMR spectrum was observed using a Bruker Avance II 500 MHz spectrometer and CDCl3 as 
solvent. The Mass spectrometric analysis was performed using the Thermo Scientific Orbit Rap Elite 
Mass spectrometer with the Data system is a high resolution, double-focusing instrument15, 16. A UV–
Visible spectrum was recorded using Shimadzu, Japan with a scan range between 200 and 800 nm that 
was used to catalog UV-Vis spectra. Ethanol was used as a blank.18 
 
HPLC Chromatography Analysis 
A Shimadzu LC solution with a quaternary pump was used to conduct HPLC analysis. The column which 
helped in this study was C18250 4.6 × 5 µm. The mixture of toluene, ethyl acetate, and ethanol (7:2:1) 
mobile phase solvent. The flow rate set to 1 ml/min, and the total run time 20 min.17 
 

In- vitro activity-Antibiological Studies 
Test-microorganisms 
In-vitro biological activity is done with the Test type strains of Candida albicans (MTCC 227), 
Aspergillus niger (MTCC 404), Pseudomonas aeruginosa (MTCC 2453), Escherichia coli (MTCC 443), 
Staphylococcus aureus (MTCC 96), Bacillus subtilis (MTCC 441) (IMTECH, Chandigarh, India).19  
The agar well diffusion method was used for antimicrobial activity analysis. Exactly, about 25ml of 
potato dextrose agar media for antifungal studies and molten Mueller Hinton agar media for antibacterial 
studies were used for biological analysis. Then agar medium (Himedia, Mumbai, India) is poured into a 
sterile Petri plate and the OD value was adjusted to 0.6 of the 18 hours grown test microorganisms, and 
100 µl of each was plated onto the solidified media and spread using a sterile L-rod. After 5 min, each 
well was ready with a sterile cork borer. In sterile saline, the test samples dissolved and further loaded 
into the well with specific concentrations at 25, 50, 75, 100 mg/ml separately and the solvent saline 
loaded well used negative control, Streptomycin (30 µg/ml) and Clotrimazole (30 µg/ml) act as a positive 
control. Culture samples are incubated (37ºc) by bacteriological incubator for 24 hours and 48-72 hours 
fungi20. The antimicrobial activity was performed, and the inhibition zone of diameter formed around the 
well was computed. 
 

Cytotoxicity Assay 
The MCF-7 cell line in Dulbecco's Modified Eagle's Medium cultured, about 25ml of DMEM with 10% 
FCS added to disaggregated cells. The cells are suspended then homogenized and in addition to the 
different sample concentrations (3.12-400 μg/ml), then 1 ml homogenized cell suspension added to 
culture plates and incubated at 37 ºc in a humidified 5% CO2 incubator. The cytotoxicity assay was 



 

 
 Vol. 14 | No. 2 |768-777| April - June | 2021 

 

770 
Melochia corchorifolia                                                                                                                                                         M.Vinoth and B. Natarajan 

performed with 3-(4, 5-Dimethylthiazol-2-yl)-2, 5- diphenyl tetrazolium bromide. The well was added 
with MTT assay after that 48 hrs of incubation and leave at room temperature for 3 hrs. The well is taken 
out by using a pipette 100 µl in DMSO and the solutions were applied and dissolve with formazan crystal 
the absorbance was read in (Read Well Touch) microplate recorder at 570nm.21, 22 
 

RESULTS AND DISCUSSION 
Silica Gel Column Chromatography and TLC  
In column chromatography, five fractions were eluted with petroleum ether and ethyl acetate, which yield 
90 mg of the greenish-yellow color solid. The Major fraction 1 showed an Rf value of 0.87 with a single 
spot on the TLC plate. The isolated compound was finally subjected to spectroscopic analysis Table-1.  
 

Table-1: TLC profiling of the purified compounds from Melochia corchorifolia ethanol extract 
S. No. Compounds Rf Value 

1 1 0.87 
2 2 0.61 
3 3 0.70 
4 4 0.82 
5 5 0.50 

                                        *Rf=Retention Factor 
 

Spectroscopic Characterizations of the Isolated Glycoside Derivative  
FT-IR Spectral Analysis  
The FT-IR spectrum of a glycoside derivative showed the peaks of functional groups such as Hydroxyl 
group (3557), Aliphatic CH (2925), Methylene symmetric vibration CH (2855), Aromatic ring C-C 
stretch (1623), C-O-C stretch (1063), and Methyl bend (1460) the spectrum is showed Table-2 Fig.-1. 
 

Table-2: FT-IR Spectrum-Glycoside Derivative 
S. No. Group Frequency 

Wavenumber (cm-1) 
Functional Groups Possible Origin of 

Functional Groups 
1 3557 -O-H (Internally bonded 

OH stretch) 
Alcohol 

2 2925 -C-H (Sym/Asym) Aliphatic 
3 2855 -C-H (Sp3 stret) Methylene 
4 1063 -C-O-C (stret) Ether 
5 1623 -C-C (ring stret) Aromatic 
6 1460 -CH3 ( sp3,bend) Methyl 

35
57

.7
4

35
18

.1
9

29
25

.6
6

28
55

.3
4

22
93

.0
2

21
07

.6
2

16
23

.5
2

15
72

.6
2

14
60

.5
4

14
03

.4
5

11
72

.9
4

10
63

.9
3

87
7.

78
83

5.
27

76
5.

04
72

8.
43

62
1.

24

55
4.

87
52

7.
56

500100015002000250030003500

Wavenumber cm-1

0
20

40
60

80
10

0

T
ra

ns
m

itt
an

ce
 [
%

]

 
Fig.-1: FT-IR Spectral Analysis Spectrum of Isolated Compound 
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Structure Elucidation of Glycoside Derivative by Spectral Analyses 
The 1H NMR Spectrum of an isolated compound is shown Fig.-2. 1H NMR (500 MHz, CDCl3), 7.21 (t, 
J=5Hz, 1H), 7.45 (t, J=5Hz,1H), 6.97 (d, J=5Hz, 6.55(d, J=10Hz,1H), 7.06 (d, J=5Hz,1H),δ 7.65 (t, J= 
5Hz,1H), 5.77-5.70 (m,1H), 5.29-5.26 (m,1H), 5.05 (bs, 3H), 4.86 (t, J=10Hz,1H), 4.93 (d, J=20Hz,2H), 
4.52-4.47 (m,1H), 4.24(t, J=5Hz, 2H), 4.02 (d, J=10Hz, 2H), 1.97 (s), 1.61 (s), 1.53 (d, J=5Hz), 1.33-0.79 
(m)  ppm. 
The 13C NMR Spectrum of isolated compound in CDCl3 is shown Fig.-3. 13C NMR (125 MHz, CDCl3) δ 
167.68, 152.05, 139.19, 135.17, 132.40, 130.89, 128.84, 125.03, 123.38, 115.85, 114.08, 71.77, 68.13, 
65.54, 47.82, 39.37, 37.44, 34.38, 33.82, 32.79, 32.21, 31.93, 31.64, 31.43, 30.57, 30.18, 29.71, 29.69, 
29.52, 29.37, 29.16, 28.96, 27.97, 27.72, 27.20, 26.41, 24.80, 23.43,22.69, 19.74,19.15, 15.99, 14.12, 
13.72, 10.96 ppm. 
The DEPT 135 NMR Spectrum of isolated compound in CDCl3 is shown Fig.-4. DEPT 135 NMR (125 
MHz, CDCl3) δ 139.19, 130.88, 128.84, 125.03, 123.91, 115.85, 114.08, 71.77, 68.12, 65.54, 39.72, 
39.37, 37.43, 34.37, 33.82, 32.20, 31.93, 31.63, 31.42,30.57, 30.18, 29.80, 29.70, 29.62, 29.52, 29.37, 
29.16, 28.95, 27.19, 26.41, 25.62, 25.50, 24.79, 23.75, 23.43, 22.69, 19.74, 19.18, 19.15, 15.98, 14.12, 
13.72, 10.95 ppm. 
The HSQC NMR Spectrum of an isolated compound is shown Fig.-5. The 1H-1H COSY NMR Spectrum 
of the isolated compound in CDCl3 is shown Fig.-6. 
1H NMR spectrum of glycoside derivative showed aromatic methine proton was observed at 7.65(t, J= 
5Hz, 1H), 7.45(t, J=5Hz, 1H), 7.21(t, J=5Hz, 1H), 7.06(d, J=5Hz, 1H), 6.97(d, J=5Hz, 1H) and 6.55(d, 
J=10Hz, 1H) ppm respectively. Pyran and Furan ring attached methylene protons which were observed at 
4.86, 4.52 ppm. Sugar attached methine, methylene protons were observed at 4.52, 4.86, 4.93 and 4.24 
ppm respectively. The alkene protons were observed at 5.29 and 5.77 ppm. Hydroxyl groups were 
observed at 5.09 broad singlets. 
13C NMR of the glycoside derivative aromatic methine carbons was observed at 130.88, 128.84, 123.91, 
114.08, and 123.38 ppm respectively. The Pyran and Furan ring attached methylene carbons were 
observed at 65.54 and 77.07 ppm. Sugar attached methine and methylene carbons were observed at 63.12, 
100.84, and 71.77 ppm respectively. The alkene carbons showed at 128.09 and 139.19 ppm. Quaternary 
aromatic carbons were observed in the range at 132.40, 123.38, 167.68, and 135.17 ppm respectively. 

 
Fig.- 2: 1H NMR Spectrum Glycoside Derivative - CDCl3 

Further, the DEPT 135 NMR was confirmed by primary, secondary, and tertiary carbons. The aromatic 
methane of tertiary carbons is 130.88, 128.88, 123.91, 114.08 and 123.38 ppm respectively. The aliphatic 
methane showing the tertiary carbons is 31.42, 33.83, 32.20, 31.93, 78.02, 68.12, 65.54, 100.84, and 
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71.77 ppm respectively. The aliphatic methylene (secondary carbon) is 29.80, 65.54, 29.70, 30.18, 47.82, 
70.82 and 63.12 ppm. 
 

 
Fig.-3:  13C NMR Spectrum Glycoside Derivative - CDCl3 

 
Fig.-4: DEPT 135 NMR Spectrum Glycoside Derivative - CDCl3 

 
Fig.-5: HSQC NMR Spectrum Glycoside Derivative - CDCl3 



 

 
 Vol. 14 | No. 2 |768-777| April - June | 2021 

 

773 
Melochia corchorifolia                                                                                                                                                         M.Vinoth and B. Natarajan 

The investigation of the correlations in the 1H-1H COSY spectrum of aromatic H1 coupled with H2 
proton and H5 coupled with H6. Furthermore, the HSQC NMR was confirmed the anomeric H-atoms 
connected with carbon and contributed the glycoside moiety shown in Fig.-7.  

 
Fig.-6: 1H-1H COSY NMR Spectrum Glycoside Derivative - CDCl3 

 

 
 
 
 
 
 
 
 
 
 
 

 
                                                    Fig.-7: HSQC NMR – Glycoside Derivative 

 
    Fig.-8:  Mass Spectrum Glycoside Derivative 
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From the mass spectral analysis Fig.-8, the glycoside derivative showed the most intense base peak 
around 566.2880 is considered as molecular ion peak, the molecular mass of a compound is agreed with 
the theoretical mass m/z calculated as 566.6818. From HR-MS, the molecular formula of the compound 
deduced is C33H42O8, and the name of the compound is 6-(((5-(3-benzyl-4-(2, 3, 3a, 6-
tetrahydrobenzo[de]chromen-3-yl) butan-2-yl) tetrahydrofuran-3-yl) oxy) methyl) tetrahydro-2H-pyran-2, 
3, 4, 5-tetraol have been reported with the spectral studies23,24 Fig.-9. 

 
Fig.-9: Glycoside Derivative: 6-(((5-(3-benzyl-4-(2,3,3a,6-tetrahydrobenzo[de]chromen-3-yl)butan-2-

yl)tetrahydrofuran-3-yl)oxy)methyl)tetrahydro-2H-pyran-2,3,4,5-tetraol. 
HPLC Analysis 
The isolated and purified glycoside derivative was spotted as a single peak with a Retention Time of 
6.218 min with a sharp peak. The peak area is 45214 with peak area coverage of 100% showed Fig.-10.  

 
 

 
Fig.-10: HPLC Analysis Glycoside Derivative  

UV–Vis Spectroscopy  
The isolated compound of UV-Visible Spectrum is shown Fig.-11. The spectrum shows an absorption 
maximum at a wavelength of λmax 229 nm and 279 nm indicate carbonyl group with n-π* transition.   
                            
In-vitro Antimicrobial Activity 
To evaluate In-vitro studies, Streptomycin used as (30µg/ml) positive control against bacterial strains and 
produced a zone of inhibition range is 19 - 26 mm, While Clotrimazole (30µg/ml) served as the positive 
control for fungal strains and zone of inhibition range is 24 - 26 mm.  The four different concentrations of 
25, 50, 75, and 100µg/ml compound were taken to evaluate anti biological activity to measure the 
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minimum inhibitory concentration. The test compound was active against both bacterial and fungal 
species with inhibition activity. Out of four concentrations, 25 µg/ml of the sample did not show 
antibacterial activity against Bacillus subtilis, Candida albicans (50 and 75 µg/ml), and Aspergillus 
niger (50 and 75 µg/ml). The concentrations tried at 75 and 100 µg/ml exhibited the maximum 
antimicrobial activity against Escherichia coli (15.98±0.25mm and 18.10±0.15mm, respectively) 
and Staphylococcus aureus (14.97±0.03 and 17.24±0.14mm, respectively). Anti-fungal activity against 
Aspergillus niger and Candida albicans showed the least activity (09.10±0.12 and 08.36±0.23mm in 100 
µg/ml concentrations) 25 Table-3.     

Table-3: Antibacterial & Antifungal activity of Glycoside derivative by agar well diffusion assay method 
S.No. Name of 

Bacterial 
and 

Fungal 
microorganism 

Antibacterial activity 
STD drug Test sample (mg/ml) / Zone of inhibition (mm) 

30 mg/mL 25 50 75 100 

1. E.coli 26.05±0.32 12.08±0.07 14.10±0.25 15.98±0.25 18.10±0.15 

2. P. aeruginosa 24.03±0.06 9.21±0.12 11.21±0.05 13.25±0.09 15.05±0.09 

3. B. subtilis 19.20±0.11 0.00±0.00 08.13±0.06 10.06±0.10 12.16±0.03 

4. S. aureus 23.14±0.17 11.42±0.09 13.08±0.14 14.97±0.03 17.24±0.14 
5. C.albicans 26.19±0.09 0.00±0.00 0.00±0.00 00.00±0.00 09.10±0.12 

6. A. niger 24.14±0.01 0.00±0.00 0.00±0.00 00.00±0.00 08.36±0.23 

* Streptomycin; # Clotrimazole ZOI: Zone of inhibition 
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  Fig.-11: UV-Visible Spectrum Glycoside Derivative 

 

Table-4: In-vitro cytotoxicity Compound - MCF-7 Cell Viability 

Sample Concentrations 
(µg/ml) 

MCF-7 (%) 
Compound  

0 100.0+ 00.00 
3.125 89.80+ 1.18 

6.25 83.94+ 1.46 

12.5 75.58+ 0.88 

25 62.81+ 1.13 

50 41.12+ 0.77 

100 27.39+ 0.69 
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200 19.36+ 0.92 

400 9.48+ 0.40 

IC50 120.71+ 3.46 
 

 

Fig.-12: Anticancer Activity of the Glycoside Derivative 
 

Anticancer Activity  
The MCF-7 cell line of the compound showed better cell viability at a concentration range from 3.125 
µg/ml to 400 µg/ml at 48 hours (89.80% and 9.48%) showed in Table-4. The IC50 value of the compound 
was 120.71µg/ml against MCF-7 cell lines which induced apoptotic cell death26 Fig.-12.  
 

CONCLUSION 
The new tetrahydrobenzo chromone glycoside derivative was isolated from the ethanolic extract 
of Melochia corchorifolia leaves and compound isolated from silica gel chromatography by solvents 
lower polarity to higher polarity then characterized through spectral analysis from that molecular formula 
of the compound deduced is C33H42O8 and name of the compound is 6-(((5-(3-benzyl-4-(2,3,3a,6-
tetrahydrobenzo[de]chromen-3-yl)butan-2-yl)tetrahydrofuran-3-yl)oxy)methyl)tetrahydro-2H-pyran-
2,3,4,5-tetraol conformed both theoretically and experimentally. The data on biological activity provide 
scientific evidence for the conventional use of the plant Melochia corchorifolia. It can be a promising 
candidate as a potential source of the antibacterial agent against contagious diseases caused by the 
bacteria species E. coli, Pseudomonas aeruginosa, and Staphylococcus aureus. Furthermore, the 
compound showed a better inhibitory effect on MCF-7 cell line growth and proliferation. The results 
specify that the isolated compound might be effective antimicrobial agents in the control of human 
diseases and residual toxicity. Future study structurally elucidated the remaining isolated bioactive 
compounds and will be analyzed their biological activity. 
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