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ABSTRACT 

Medicinal plants have long been a reliable source of bioactive 

compounds, contributing significantly to modern drug discovery. The 

Hypericum genus, known for its diverse pharmacological properties, 

contains over 490 species, including Hypericum perforatum, which has 

been extensively studied for its antidepressant and anti-inflammatory 

activities. However, other species, such as Hypericum cordifolium, 

remain underexplored despite their traditional use in inflammatory 

disorders, burns, and infections. This study investigates the 

phytochemical composition and anti-inflammatory potential of H. 

cordifolium, focusing on the extraction and characterization of 

hypericin, a key bioactive compound. The methanolic extract of 

Hypericum was first subjected for phytochemical screening and then 

for biological activity i.e. anti-inflammatory property in vitro using egg 

albumin denaturation assay. The phytochemical screening revealed 

presence of phenols alkaloids flavonoids in the extract. The anti-

inflammatory property was comparable with diclofenac 83%% and the 

extract 78.49 % of at 1000 µg/ml of protein denaturation using egg 

albumin. The presence of hypericin was screened by using HPLC at the retention time of 9.7 

mins for hypericin in the methanolic extract and 9.8 min in hypericin standard. Thus, these 

findings suggest that H. cordifolium possesses significant anti-inflammatory potential, with 

hypericin as a key bioactive compound, supporting its therapeutic relevance in drug 

discovery. 
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1- INTRODUCTION 

Medicinal plants have served as a keystone of traditional medicine and contemporary 

pharmacology, offering a vast range of bioactive compounds with therapeutic potential. Over 

50% of presently approved drugs are derived from natural sources, with plant-based 

molecules playing a vital role in treating cancer, infectious diseases, and inflammatory 

disorders. Among medicinal plants, the genus Hypericum comprises 490 species globally, 

with fifteen reported in Nepal.
[1]

 One of its popular species, Hypericum perforatum being 

Native to Europe, North western Africa and western and Northen Asia, holds a significant 

place within the complementary and alternative medicine (CAM) system for treating 

conditions ranging from mild to severe depression, inflammatory, autoimmune diseases, 

burns, bacterial infections to wounds.
[2]

 H. perforatum are well-recognized by the European 

Medicine Agency (EMA) under the Traditional Herbal Registration (THR) scheme and are 

licensed as medicines.
[3]

 The aerial parts the plant contains many biologically active 

compounds, the most important are hypericin, a strong photosensitizer fluorescent red plant 

pigment, which causes apoptosis in tumor cells
[4]

; and hyperforin, the most abundant 

lipophilic compound is likely to account for the antidepressant action of the plant.
[5]

 Previous 

research on Hypericum perforatum reports that the plant has antidepressant, antiviral, anti-

inflammatory, antioxidant, antibacterial and anticancer properties.
[6]

 Hypericin (I) and 

Hyperforin (II) are reported from several species of the genus Hypericum including the most 

traded species H. perforatum.
[7],[8] 

Many species of this genus were reported to have 

biological active phytochemicals. Although, used as ethnic medicine by contemporary 

civilizations in various conditions such as burns, pain, inflammatory conditions, yet 

comprehensive pharmacognostic and bioactivity studies on other species remain limited.
[9]

 

Thus, this study aims to extract and identify one of the most potent compounds, (hypericin) 

from H. cordifolium species as well as unraveling its pharmacognostic attributes, 

phytochemical composition and in vitro anti-inflammatory activity. 
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2- MATERIALS AND METHODS 

2.2 Extraction isolation and purification of H. cordifolium extracts 

2.2.1 Collection of Plant Material 

The plant materials were gathered from the Godawari area in the Kathmandu District, 

Bagmati Province, Nepal under the guidance of a botanist from the National Herbarium and 

Plant Laboratories (KATH), Department of Plant Resources. [GoN, Ministry of Forests and 

Environments, Nepal]. The collected materials were carefully identified and authenticated at 

the site and shed dried. 

 

2.2.2 Pharmacognostic study of H. cordifolium extracts 

The pharmacognostic study of H. cordifolium was conducted using the methods outlined in 

‗Quality Control Methods for Medicinal Plant Materials, WHO‘. 

 

2.2.3 Phytochemical Screening of H. cordifolium extracts 

The dried plant was reduced to a coarse powder. About 200gms powdered form was then 

subjected to cold maceration in petroleum ether for 48 hours and then filtered. The filtrate 

was collected and the marc was again extracted with chloroform for 48 hours and 

subsequently with methanol. The filtrate was evaporated to dryness. The petroleum ether 

extract, chloroform extract and methanolic extract were subjected for phytochemical 

screening as outlined in ‗The Practical Manuals on the Industrial Utilization of Medicinal and 

Aromatic Plants.
[10]

 

 

3 Anti-inflammatory activity of H. cordifolium by protein denaturation assay using egg 

albumin 

Anti-inflammatory activity was performed by taking 2ml of different concentration (1000 

μg/ml, 800μg/ml, 400 μg/ml, 200 μg/ml and 100 μg/ml) of the methanolic extract.
[11]

 Then, 

0.2ml albumin (white part) from Hen‘s egg (centrifuged for 30 minutes) was mixed with 

different extract. Then 2.8ml phosphate buffer saline adjusted to pH6.6 was added in the 

mixture to make up volume to 5ml. It was then incubated at 37°C for 15 minutes. Afterwards, 

they were subjected for heating for 5 minutes at 70°C. After cooling the absorbance was 

taken at 660nm using UV spectrophotometer. Similarly, inhibitory activity of different 

concentration of diclofenac was taken as standard for positive control and methanol as a 

negative control. The method was triplicated to take mean absorbance value. The percentage 

inhibition was calculated as follows: 
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% reduction by test = (Absorbance of control−Absorbance of sample) × 100/Abs absorbance 

of control. 

%reduction by standard = (Absorbance of control−Absorbance of sample) × 100/Absorbance 

of control. 

Where At, As and Ac are absorbance of Test, Standard and Control respectively. 

 

2.2.4 HPLC analysis System of H. cordifolium extracts 

The hypericin standard was purchased from Ottokemi chemical suppliers, Mumbai, 

Maharashtra, India and prepared by dissolving in methanol in (0.5mg/ml) concentration. 

About 200 grams of powdered aerial parts was extracted with methanol by cold maceration 

process for 48 hours and then filtered and filtrate was collected. The analysis of H. 

cordifolium constituents were conducted using preparative HPLC. The mobile phase 

consisted of A: orthophosphoric acid (0.1%) in water and B: Acetonitrile in a ratio of 70:30, 

with a flow rate of 1mL/min and detection at a wavelength of 270 nm. The preparative HPLC 

(SHIMADZU, Model: LC-20 AP) equipped with SPD-M 40A PDA with wavelength between 

190-800 nm, CBM 20A system controller, Fraction collector FRC-10A, C18 (10×250mm) 

column, and Lab Sol ADD PDA connect CS–ready software. 

 

The sample was filtered through a 0.22 μm membrane filter. Samples and standards were 

injected systematically a run time of 30 minutes, and the column temperature was maintained 

at 25°C. Quantification of hypericin compound was achieved by constructing a calibration 

curve using the standard solutions.  

 

3- RESULTS AND DISCUSSION 

3.2 Pharmacognostic screening of Hypericum cordifolium constituents 

3.2.1 Macroscopical studies 

The details of the general appearance of the plant are described in (Table 1). 

 

Table 1: The macroscopic studies of H. cordifolium species. 

Leaves: 
: Leaves are sessile, oblong-lanceolate acute, margin plane, shallowly 

cordate at base, blue green beneath 

Inflorescence 

Flowers stellate. Sepals free, lanceolateorrarely ovate or ovate-

elliptic. Petals yellow, sometimes tinged red, spreading, narrowly 

obovate to oblanceolate, with apiculus acute, margin entire, glandular 

Flowers 

Flowers are yellow, 3.8 cm across, in many- flowered cluster; with 

prominent short sharp apical point; stamens as long as style, 2/3 as 

long as petals and 1.5 times as long as ovary 
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Organoleptic 

properties 
Odor: odorless 

 

3.2.2 Phytochemical screening of H. cordifolium constituents 

Since, the phytochemical composition of plant extracts plays a crucial role in determining 

their medicinal properties and potential therapeutic applications. In this study, a 

comprehensive phytochemical screening of a plant extract was done using different solvents, 

namely methanol, chloroform, and petroleum ether (Table 2). The findings revealed the 

presence of terpenoids and steroids, flavonoids, glycosides, saponin, tannin, coumarin and 

reducing compounds exclusively in the methanolic extract, emphasizing the solvent-

dependent extraction of these compounds. The absence of these bioactive constituents in 

chloroform and petroleum ether extracts suggests that these solvents may only be suitable for 

extracting specific constituents from the plant material under investigation. In support of this 

study H. perforatum extracts also had shown terpenes, including monoterpenes and 

sesquiterpenes. These compounds may contribute to the antitumor, anti-inflammatory, 

antibacterial, anti-inflammatory, antiviral antimalarial effects of the plant.
[12]

 

 

Table 2: Represents the phytochemical screening of H. cordifolium extracts in petroleum 

ether, chloroform and methanol extract. 

S. No Tests 
Pet. Ether 

Extract 

Chloroform 

extract 
Methanol extract 

1 

Alkaloids 

Mayer‘s reagent 

Wagner‘s reagent 

 

_ 

_ 

 

_ 

_ 

 

_ 

_ 

2 
Terpenoids and Steroids 

Salkowski‘s test 
_ _ + 

3 

Glycosides 

Extract+NH4OH 

Molisch reagent 

_ 

_ 

_ 

_ 

_ 

_ 

+ 

+ 

_ 

4 Saponins _ _ + 

5 
Flavonoids 

Shinoda test 
_ _ + 

6 

Tannins 

Extract+FeCl3 

Extract +Acetic acid 

Extract+HNO3 

+ + + 

7 Coumarins + + + 

8 Carbohydrates _ _ _ 

9 

Reducing Compounds 

Fehling‘ test 

Benedict‘s test 

 

_ 

_ 

 

_ 

_ 

 

+ 

+ 

10 Proteins _ _ _ 
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Millon‘s test 

11 
Amino acid 

Ninhydrin test 
_ _ _ 

 Volatile oil _ _ _ 

 

3.3 Inhibition of albumin denaturation by H. cordifolium extract 

Inflammation is the body's natural defense mechanism against injury, infection, or tissue 

damage, marked by redness, heat, swelling, pain, and disrupted physiological functions. It 

serves as a protective response triggered by physical trauma, harmful chemicals, or microbial 

agents. Protein denaturation occurs when proteins lose their secondary and tertiary structures 

due to external factors like strong acids, bases, concentrated salts, organic solvents, or heat. 

This structural change typically leads to the loss of the protein‘s biological function. 

Importantly, protein denaturation is a well-established factor contributing to the onset of 

inflammation. As the species was used from centuries for the ailment of burns, pain and 

inflammatory conditions. So, the anti-inflammatory activity of H. cordifolium was accessed 

by protein denaturation assay in methanolic extract using egg albumin denaturation assay and 

compared with standard diclofenac.
[11]

 The extracts of H. cordifolium had anti-inflammatory 

activity comparable with diclofenac standard as shown in graph % inhibition in protein in egg 

albumin. At the concentration of 1000µg/ml methanolic extract of H. cordifolium exhibited 

highest (78.49%) inhibition of protein denaturation when compared with diclofenac (83%). 

Similarly, the percentage inhibition of protein denaturation at concentration of at 

concentration of 800µg/ml, 400µg/ml, 200µg/ml and 100µg/ml (75.96%, 74.26%, 73.80%, 

70%) (Figure 1). The anti-inflammatory activity is due to the presence of flavonoids, steroids 

and phenolic compounds. Various studies suggest that the anti-inflammatory activity of 

Hypericum species, including Hypericum perforatum (commonly known as St. John's Wort), 

is primarily attributed to several bioactive components, such as hypericin and 

pseudohypericin, these naphthodianthrone derivatives have demonstrated anti-inflammatory 

properties.
[13]

 The other compounds such as flavonoids (e.g., quercetin, rutin and 

hyperoside)
[14]

, phloroglucinols (e.g., hyperforin)
[15]

, phenolic acids (e.g., chlorogenic acid, 

caffeic acid)
[16]

 have also shown anti-inflammatory properties.  
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Figure 1: Effect of methanolic extractof H. cordifolium on protein denaturation in egg 

albumin. 

 

3.2.3 Identification and separation of hypericin from H. cordifolium by Preparative 

HPLC 

As naphthodianthrones (hypericin, pseudohypericin and protohypericin) are specific 

constituents of Hypericum species and are usually examined in all types of Hypericum 

species.
[17]

 Multiple studies have revealed use of reversed-phase HPLC for the quantification 

of naphthodianthrones.
[18]

 Also, Studies have shown, HPLC is widely used particularly for 

hypericin analysis, and it may replace all other analytical methods due to its fast analysis 

times and high sensitivity.
[19]

 Hence, preparative HPLC aimed to isolate hypericin in a pure 

form from the complex matrix of phytochemicals present in the extract for detailed 

characterization. 

 

 

Figure 2: Identification of Peak of hypericin standard observed at 270nm with the 

retention time of 9.813 minutes. 
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Figure 3: Identification of peak of hypericin from H. cordifolium extract at 270 nm at 

retention time of 9.762 minutes. 

 

A distinct peak was observed at 270 nanometres with a flow rate of 1 ml/min and a c18 

column having temperature of 30°C. The retention periods of the reference standard and H. 

cordifolium extract 9.786 (Figure 2) minutes and 9.8 (Figure 3) minutes, respectively 

provided a reliable standard for the identification and quantification of hypericin in the plant 

material. This result is consistent with the findings of
[20]

 which established the dependability 

of UV detection at 270nm in the quantification of hypericin. In addition, similar outcomes 

were observed when employing a mobile phase having same composition of acetonitrile and 

0.3% phosphoric acid (90:10, v/v) for the separation of integrating concurrent fluorescence 

and UV detection hypericin.
[21] 

The results of our investigation align with those of
[22]

, who 

similarly identified hypericin at same wavelength 270 nm utilising an RP-18 300 A column 

and a solvent system consisting of water, acetonitrile, methanol, and phosphoric acid.
[21]

 C18 

(octadecylsilyl) as stationary phase is the most remarkably used for Hypericum species 

However, other RP (reversed phase) stationary phase with lower hydrophobicity have been 

found for hypericin analysis, one of the example is C8 (octyl).
[23]

 Stationary phase having full 

porosity can be used for naphthodianthrones, and monolith columns help to analyze the 

pseudohypericin and hypericin content rapidly with short retention time.
[24]

 In support of our 

study hypericin was had a peak at a retention time of 12mins with the mobile phase 

consisting of ammonium acetate, methanol, and acetonitrile using Ag/AgCl as a reference 

electrode in the detector.
[25]

 In contrast hypericin had a at a high retention time 
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(approximately 81.5 min) of the St. John‘s wort chromatograms at 590 nm. The difference in 

retention time is due to the choice of solvents used in mobile phase. The total hypericin 

content was found to be 0.115% likewise several Hypericum species were analysed for 

hypericin content which was found in between the range of (0.1 to 0.5%).
[26] 

Similar kind of 

result was obtained in which hypericin content was (0.19-0.30) % in H. perforatum 

species.
[27]

 Additionally, in support of our study, hypericin concentration in between (0.013% 

to 0.989%).
[28]

 The application of the Prep HPLC method to the H. cordifolium extract 

enables the comparison of chromatographic profiles and confirms the presence of hypericin. 

The ability to isolate hypericin from the complex mixture of phytoconstituents in the plant 

extract opens avenues for in-depth structural elucidation, bioactivity assessments, and 

potential therapeutic applications.  

 

4- CONCLUSION 

Hypericum sp. has long been used as a medicinal plant in a variety of treatments, but it has 

lately acquired prominence in research due to its various properties. Additionally, one of the 

Nepalese endemic species, H. cordifolium explored for the secondary metabolites via 

phytochemical screening to ensure the presence of hypericin. Our study for the first time 

reported hypericin in Hypericum cordifolium species. Thus, it is not worthy to mention that 

hypericin was successfully identified, separated with the help of preparative HPLC technique 

from the endemic species of Nepal. So, we can conclude that preparative HPLC can be used 

on the industrial scale for the production of high purity hypericin. However, a final 

identification of substances is not possible using this method as other components could have 

the same retention time. The HPLC method only provides the information on the presence of 

that particular compound and helps to compare the chromatogram according to the literature 

data or the reference standard. Consequently, more precise methods, such as FTIR, NMR, and 

MS profiling are required.  

 

Authorship contribution statement 

SS conducted experiments and wrote the manuscript and prepared the figures. SS, MR, RC, 

VA and ASK analyzed the data. VM conceived and designed research. The final manuscript 

was reviewed and approved by all authors. The authors declare that all data were generated 

in-house and that no paper mill was used. 

 

Declaration of competing interest 

The authors declared no potential conflicts of interest. 



www.wjpr.net      │     Vol 14, Issue 8, 2025.      │     ISO 9001:2015 Certified Journal      │ 

 

 

Mishra et al.                                                                        World Journal of Pharmaceutical Research 

951 

Funding 

This research did not receive any specific grant from funding agencies in the public, 

commercial, or not-for-profit sectors. 

 

Data availability 

Data will be made available on request. 

 

REFERENCES 

1. E. Ersoy, E. Eroglu Ozkan, M. Boga, and A. Mat, ―Evaluation of in vitro biological 

activities of three Hypericum species (H. calycinum, H. confertum, and H. perforatum) 

from Turkey,‖ South Afr. J. Bot., May 2020; 130: 141–147, doi: 

10.1016/j.sajb.2019.12.017. 

2. N. Bottini and G. S. Firestein, ―Duality of fibroblast-like synoviocytes in RA: passive 

responders and imprinted aggressors,‖ Nat. Rev. Rheumatol., Jan. 2013; 9(1): 24–33, doi: 

10.1038/nrrheum.2012.190. 

3. A. C. Raclariu et al., ―Comparative authentication of Hypericum perforatum herbal 

products using DNA metabarcoding, TLC and HPLC-MS,‖ Sci. Rep., May 2017; 7(1): 

1291, doi: 10.1038/s41598-017-01389-w. 

4. D. Skalkos, E. Gioti, C. D. Stalikas, H. Meyer, Th. G. Papazoglou, and G. Filippidis, 

―Photophysical properties of Hypericum perforatum L. extracts – Novel photosensitizers 

for PDT,‖ J. Photochem. Photobiol. B, Feb. 2006; 82(2): 146–151, doi: 

10.1016/j.jphotobiol.2005.11.001. 

5. M. A. Medina, B. Martínez-Poveda, M. I. Amores-Sánchez, and A. R. Quesada, 

―Hyperforin: More than an antidepressant bioactive compound?,‖ Life Sci., Jun. 2006; 

79(2): 105–111, doi: 10.1016/j.lfs.2005.12.027. 

6. A. I. Oliveira, C. Pinho, B. Sarmento, and A. C. P. Dias, ―Neuroprotective Activity of 

Hypericum perforatum and Its Major Components,‖ Front. Plant Sci., Jul. 2016; 7, doi: 

10.3389/fpls.2016.01004. 

7. J. Baljak et al., ―Chemical Composition and Biological Activity of Hypericum Species—

H. hirsutum, H. barbatum, H. rochelii,‖ Plants, Jan. 2024; 13(20): 20, doi: 

10.3390/plants13202905. 

8. C. Cirak et al., ―Secondary metabolites of Hypericum species from the Drosanthe and 

Olympia sections,‖ South Afr. J. Bot., May 2016; 104: 82–90, doi: 

10.1016/j.sajb.2015.09.022. 



www.wjpr.net      │     Vol 14, Issue 8, 2025.      │     ISO 9001:2015 Certified Journal      │ 

 

 

Mishra et al.                                                                        World Journal of Pharmaceutical Research 

952 

9. R. Zhang, Y. Ji, X. Zhang, E. J. Kennelly, and C. Long, ―Ethnopharmacology of 

Hypericum species in China: A comprehensive review on ethnobotany, phytochemistry 

and pharmacology,‖ J. Ethnopharmacol., May 2020; 254: 112686, doi: 

10.1016/j.jep.2020.112686. 

10. I. Ciulei, Practical manuals on the industrial utilization of medicinal and aromatic plants. 

1, Methodology for analysis of vegetable drugs, 1982. 

11. M. Divya, G. Shanti, S. Amalraj, E. Amiri-Ardekani, S. Gurav, and M. Ayyanar, 

―Evaluation of in vitro enzyme inhibitory, anti-inflammatory, antioxidant, and 

antibacterial activities of Oldenlandia corymbosa L. and Oldenlandia umbellata L. whole 

plant extracts,‖ Pharmacol. Res. - Mod. Chin. Med., Sep. 2023; 8: 100286, doi: 

10.1016/j.prmcm.2023.100286. 

12. K. Bruňáková, M. Bálintová, L. Petijová, and E. Čellárová, ―Does phenotyping of 

Hypericum secondary metabolism reveal a tolerance to biotic/abiotic stressors?,‖ Front. 

Plant Sci., 2022; 13, Accessed: Feb. 29, 2024. [Online]. Available: 

https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2022.1042375 

13. M. Berköz, O. Allahverdiyev, and M. Yıldırım, ―Investigation of the effect of hyperforin 

and hypericin on inflammatory response in RAW 264.7 macrophages,‖ 25(2): 124–131. 

14. J. M. Al-Khayri, G. R. Sahana, P. Nagella, B. V. Joseph, F. M. Alessa, and M. Q. Al-

Mssallem, ―Flavonoids as Potential Anti-Inflammatory Molecules: A Review,‖ Molecules, 

Jan. 2022; 27(9): 9, doi: 10.3390/molecules27092901. 

15. T. S. Sell, T. Belkacemi, V. Flockerzi, and A. Beck, ―Protonophore properties of 

hyperforin are essential for its pharmacological activity,‖ Sci. Rep., Dec. 2014; 4(1): 

7500, doi: 10.1038/srep07500. 

16. N. Liang and D. D. Kitts, ―Role of Chlorogenic Acids in Controlling Oxidative and 

Inflammatory Stress Conditions,‖ Nutrients, Jan. 2016; 8(1): 1, doi: 10.3390/nu8010016. 

17. E. Napoli et al., ―Phytochemical profiles, phototoxic and antioxidant properties of eleven 

Hypericum species – A comparative study,‖ Phytochemistry, Aug. 2018; 152: 162–173, 

doi: 10.1016/j.phytochem.2018.05.003. 

18. G. Pagès, M. Mazarin, M. Sergent, R. Phan-Tan-Luu, and C. Delaurent, ―Optimization of 

the assay of naphthodianthrones in dry St John‘s wort extract by reversed-phase liquid 

chromatography,‖ Anal. Bioanal. Chem., Jul. 2006; 385: 716–23, doi: 10.1007/s00216-

006-0426-1. 

19. P. R. de Araújo, B. Fonseca-Santos, A. C. Kogawa, H. R. N. Salgado, and M. Chorilli, ―A 

Review of Analytical Methods for the Determination of Hypericin in Foods, Herbal, 



www.wjpr.net      │     Vol 14, Issue 8, 2025.      │     ISO 9001:2015 Certified Journal      │ 

 

 

Mishra et al.                                                                        World Journal of Pharmaceutical Research 

953 

Biological and Pharmaceutical Matrices,‖ http://www.eurekaselect.com, Accessed: Aug. 

01, 2024. [Online]. Available: https://www.eurekaselect.com/article/107000 

20. P. Avato, F. Raffo, G. Guglielmi, C. Vitali, and A. Rosato, ―Extracts from St John‘s wort 

and their antimicrobial activity,‖ Phytother. Res., 2004; 18(3): 230–232, doi: 

10.1002/ptr.1430. 

21. G. Reyes and R. Koda, ―Development of a simple, rapid and reproducible HPLC assay for 

the simultaneous determination of hypericins and stabilized hyperforin in commercial St. 

John‘s Wort preparations,‖ J. Pharm. Biomed. Anal., Dec. 2001; 26: 959–65, doi: 

10.1016/S0731-7085(01)00449-6. 

22. M. Brolis, B. Gabetta, N. Fuzzati, R. Pace, F. Panzeri, and F. Peterlongo, ―Identification 

by high-performance liquid chromatography–diode array detection–mass spectrometry 

and quantification by high-performance liquid chromatography–UV absorbance detection 

of active constituents of Hypericum perforatum,‖ J. Chromatogr. A, Oct. 1998; 825(1): 9–

16, doi: 10.1016/S0021-9673(98)00697-9. 

23. F. Pangoni, M. Volpato Junqueira, L. L. Silva, and M. Bruschi, ―HPLC method for 

determination of hypericin contained in polymeric system: Analysis of the regression 

significance, lack of fit, and applicability,‖ Jan. 2016; 35: 2125–2131. 

24. V. Ion, I. Ielciu, A.-G. Cârje, D. L. Muntean, G. Crişan, and R. Păltinean, ―Hypericum 

spp.—An Overview of the Extraction Methods and Analysis of Compounds,‖ 

Separations, Jan. 2022; 9(1): 1, doi: 10.3390/separations9010017. 

25. Y. Naït-Si and J.-D. Fourneron, ―Hypericin and Pseudohypericin. Purity Criteria and 

Quantitative Determination in Extracts of Saint John‘s Wort (Hypericum perforatum),‖ 

Monatshefte Für Chem. Chem. Mon., Oct. 2004; 135(10): 1319–1326, doi: 

10.1007/PL00021418. 

26. M. Saffariha, A. Jahani, R. Jahani, and S. Latif, ―Prediction of hypericin content in 

Hypericum perforatum L. in different ecological habitat using artificial neural networks,‖ 

Plant Methods, Jan. 2021; 17: 10, doi: 10.1186/s13007-021-00710-z. 

27. S. G. von Eggelkraut-Gottanka, S. Abu Abed, W. Müller, and P. C. Schmidt, ―Quantitative 

analysis of the active components and the by-products of eight dry extracts of Hypericum 

perforatum L. (St John‘s Wort),‖ Phytochem. Anal. PCA, 2002; 13(3): 170–176, doi: 

10.1002/pca.638. 

28. K. Tawaha, M. Gharaibeh, T. El-Elimat, and F. Q. Alali, ―Determination of hypericin and 

hyperforin content in selected Jordanian Hypericum species,‖ Ind. Crops Prod., Nov. 

2010; 32(3): 241–245, doi: 10.1016/j.indcrop.2010.04.017. 


