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 Abstract 

The study investigated the phytochemical makeup of the methanolic root extract of 
jurinea himalaica collected from kala pani region. Initial screening showed the 
presence of bioactive secondary metabolites such as alkaloids, flavonoids, 
terpenoids, steroids, saponins, glycosides, and proteins. Further analysis with LC-
MS identified three major polar components apigenin, quercetin, and sucrose. 
These biologically active constituents support the traditional medicinal use of J. 
himalaica and suggest its potential as natural source of pharmacologically 
valuable active components. The harsh alpine environment containing such low 
temperature and high UV radiations are expected to enhance the production of 
these bioactive compounds. However, increasing anthropogenic pressure and 
habitat disturbance threaten natural population of jurinea himalaica. Integrated 
phytochemical research, coupled with conservation and sustainable utilized 
strategies, is essential to preserve its medicinal and ecological significance. 
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INTRODUCTION
Medicinal plants provide rich bioactive secondary 
metabolites that are important in both traditional 
and modern healthcare (Hai et al., 2022). 
Phytochemicals like flavonoids, alkaloids, 
terpenoids, and glycosides have anti-oxidant 
antimicrobial, and anti-inflammatory activities 
(Bashir et al.,2018). Jurinea himalaica 
(Asteraceae) is used in northern areas for various 
therapeutic purposes, but little is known about its 
phytochemical composition similar species like J. 
himalaica and J. macrocephala contain 
sesquiterpene lactones and phenolic acids J. 
himalaica may have similar phytochemical profile 
(Kumar & Agnihotri,2020). Ethno-medicinal 
surveys suggest j. himalaica may contain 

flavonoids, tannins and phenolics like other wild 
medicinal plants in the region (Ijaz et al., 2019). 
Given its potential value and limited distribution, 
J. himalaica needs conservation and 
phytochemical research to ensure sustainable 
management (Raj et al.,2019). Detailed 
phytochemical analysis of j. himalaica confirmed 
the presence of secondary metabolites which 
exhibit antioxidant, enzyme inhibition and 
phytotoxic activities (Ullah et al.,2026). The 
harsh environment and climate changes the 
production of these compounds, affecting plant’s 
phytochemical makeup (Vats & Ahuja, 2013). 
Recent documentation and protection of 
phytochemical knowledge are crucial to ensure 
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ethical use and benefit sharing for species like j. 
himalaica (Sharma et al.,2024). This study 
performed a preliminary phytochemical screening 
and LC-MS analysis of the methanolic root 
extract of J. himalaica to fill that gap. 
 
1. Materials and Methods 
1.1. Plant Material and Extraction 
Roots of Jurinea himalaica were gathered from 
the kala pani region. The plant material was dried 
in the shade, powdered, and then extracted with 
methanol. The resulting extracted with methanol. 
The resulting extract was filtered and methanol. 
The resulting extract was filtered and 
concentrated for subsequent phytochemical and 
LC-MS analysis. 
 
1.2. Preliminary Phytochemical Screening 
Qualitative test was carried out to identify 
alkaloids, flavonoids, glycosides (Raghuvanshi et 
al., 2021) it may also contain some carbohydrates, 
phenols, anthraquinones, and anthocyanin 
(Alamgir,2017). 

1.3. LC-MS Analysis 
The methanolic extract was examined using 
reverse- phase HPLC (Thermo Ultimate 3000) 
linked to Bruker maXis UHR-QTOF-MS. A 
mobile phase consisting of 0.1% formic acid and 
methanol was employed. The injection time was 
0.5 min, with a 10min equilibrium time (Ullah et 
al., 2026). Data processing was performed with 
Bruker target analysis software (version 1.3). 
 
2. Results 
Analysis with LC-MS identified three major polar 
components apigenin, quercetin, and sucrose 
(Ahmed et al., 2020). The biologically active 
constituents support the traditional medicinal 
use of J. himalaica and suggest its potential as 
natural source of pharmacologically valuable 
active components (Thakur et al., 2026). Low 
temperature and high UV radiations are expected 
to enhance the production of these bioactive 
compounds (Barik et al., 2018). 

 
2.1. Primary phytochemical screening 
Table 1. Phytochemical constituents of Jurinea himalaica root extract 
Phytochemical Class                                           Result 
Alkaloids                                                           + 
Anthraquinones                                              – 
Anthocyanin                                                           – 
Proteins & Amino acids                                 + 
Carbohydrates                                                           – 
Phenols                                                                        – 
Terpenoids                                                           + 
Steroids                                                                        + 
Saponins                                                           + 
Glycosides                                                           + 
Flavonoids                                                                   + 
 
2.2. LC-MS identified compounds 
   Table 2. LC-MS identified compounds 

Compound 
Molecular 
Formula 

   Observed m/z RT (min) Ion Type 
MS/MS 
Fragments 

Apigenin C₁₅H₁₀O₅ 271.0601 6.1 [M+H]⁺ 205.0, 251.0 

Quercetin C₁₅H₁₀O₇ 303.0499 7.0 [M+H]⁺ 287.9, 269.0 

Sucrose C₁₂H₂₂O₁₁ 343.1235 6.8 [M+H]⁺ 329.0, 259.2 
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TIC (comparative ion chromatogram) of 
methanolic extract of Jurinea himalaica  
TIC (comparative ion chromatogram) of 
methanolic extract of Jurinea himalaica acquired. 

The basic peak chromatograms of roots and the 
TIC chromatograms of roots (figures given 
beneath) (Ullah et al., 2026). 

 

 
Figure 2.1. Broad bend chromatogram of LC-MS analysis for the root extract of Jurinea himalaica 

 

 
Figure 2.2. LC-MS analysis of Jurinea himalaica 

 
For further compound identification, the 
obtained data from LC-MS was further analyzed 
with Bruker target analysis (1.3 version). Mass 
data, chemical formula, retention time, accurate 
masses and ppm errors used for compound 
identification. (Kumar & Agnihotri,2020) 
The first step was TIC scan for each sample in 
positive mode or negative mode. Target analysis 
was the second step where index of plants 
screened against the LC-MS to generate several 

variables i.e. Compound name, m-sigma value, 
molecular formula and ppm errors etc. The last 
step was compass data analysis used to obtained 
EIC analyte and used to create MS/MS data for 
specific compound characterization. 
These procedures were used for the identification 
of 3 compounds from the roots of Jurinea 
himalaica The LC and mass spectra of the 
compounds 1-3 along with their description 
shown in figures.  
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Figure 2.3. LC spectra of Apigenin 

 

 
Figure 2.4.  MS spectra of Apegnin 
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Figure 2.5. LC Spectra of Quercetin 

 

 
Figure 2.6. Mass Spectra of Quercetin 
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Figure 2.7. LC Spectra of Sucrose 

 

 
Figure 2.8. Mass Spectra of Sucrose 

 
3. Discussion 
The detection of specific flavonoids apigenin and 
quercetin in Jurinea himalaica confirms that the 
plant possesses potent antioxidant and anti-
inflammatory properties. These phytochemicals 
are extensively documented for their therapeutic 
applications in medicine. The preliminary 
phytochemical screening also revealed 
multipleclasses of secondary metabolites  

 
including phenolics, glycosides, and other 
flavonoid derivatives indicating a broad and 
diverse chemical profile. Local communities value 
medicinal plants with bioactive compounds, 
highlighting the need to study J. himalaica’s 
phytochemistry (Hussain et al., 2024) The finding 
endorses the traditional medical use of J. 
himalaica and suggest it is a valuable source of 
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bioactive natural products that could be exploited 
for drug discovery. 
 
4. Conclusion 
The methanolic extract of Jurinea himalaica root 
contain a rich assortment of secondary 
metabolites such as flavonoids, sugar and related 
phytoconstituents. liquid chromatography-mass 
spectrometry (LC-MS) analysis verified the 
presence of notable flavonoids such as apigenin, 
quercetin and sugar moieties. Consequently, the 
plant demonstrates considerable potential for 
further pharmacological investigations and drug 
development programs aimed at isolating and 
optimizing its bioactive components.  
 
REFFERENCES 
Ahmed, M. J., Murtaza, G., Shaheen, H., & 

Habib, T. (2020). Distribution pattern and 
associated flora of Jurinea dolomiaea in 
the western Himalayan highlands of 
Kashmir: an indicator endemic plant of 
alpine phytodiversity. Ecological 
Indicators, 116, 106461. 

Alamgir, A. N. M. (2017). Cultivation of herbal 
drugs, biotechnology, and in vitro 
production of secondary metabolites, high-
value medicinal plants, herbal wealth, and 
herbal trade. In Therapeutic use of 
medicinal plants and their extracts: volume 
1: pharmacognosy (pp. 379-452). Cham: 
Springer International Publishing.  

Barik, S. K., Tiwari, O. N., Adhikari, D., Singh, 
P. P., Tiwary, R., & Barua, S. (2018). 
Geographic distribution pattern of 
threatened plants of India and steps taken 
for their conservation. Current science, 
470-503. 

Bashir Dar, K., Hussain Bhat, A., Amin, S., 
Masood, A., Afzal Zargar, M., & Ahmad 
Ganie, S. (2016). Inflammation: a 
multidimensional insight on natural anti-
inflammatory therapeutic 
compounds. Current Medicinal 
Chemistry, 23(33), 3775-3800.  

 
 

Hadi, A., Singh, S., Ali, S., & Mehdi, M. (2022). 
Traditional uses of medicinal plants by 
indigenous tribes of Ladakh union 
territory. Res. Jr. of Agril. Sci, 13, 68-77. 

Hussain, M., Alam, J., Shah, G. M., Gul, A., 
Majid, A., Shafqat, N., & Khan, S. M. R. 
(2024). Assessment of traditional 
knowledge of medicinal plants practiced by 
rural communities residing around Musk 
Deer National Park, Kashmir Himalaya, 
Pakistan. Ethnobotany Research and 
Applications, 28, 1-23. 

Hussain, M., Alam, J., Shah, G. M., Gul, A., 
Majid, A., Shafqat, N., & Khan, S. M. R. 
(2024). Assessment of traditional 
knowledge of medicinal plants practiced by 
rural communities residing around Musk 
Deer  

Ijaz, S., Perveen, A., Ashraf, S., Kousar, S., Bibi, 
A., & Azhar, N. (2019). Wild medicinal 
plants of Lawat village Neelum valley Azad 
Kashmir, Pakistan and their uses in 
ethnomedicine. Wulfenia, 26(12), 27-55. 

Jamwal, M., Puri, S., Sharma, N., Prakash, S., & 
Pundir, A. (2023). Altitudinal variation in 
phytochemical, physicochemical, and 
morphological aspects of Justicia adhatoda 
L. plant growing wildly in Western 
Himalayas. Journal of Applied Biology and 
Biotechnology11 (3), 85-96. 

Kumar, A., & Agnihotri, V. K. (2020). 
Phytochemical studies of Jurinea 
macrocephala roots from Western 
Himalaya. Natural Product 
Research, 34(3), 421-424. 

Raghuvanshi, D., Dhalaria, R., Sharma, A., 
Kumar, D., Kumar, H., Valis, M., ... & 
Puri, S. (2021). Ethnomedicinal plants 
traditionally used for the treatment of 
jaundice (icterus) in Himachal Pradesh in 
Western Himalaya—a review. Plants, 10(2), 
232. 

 
 
 
 
 



 
Volume 4, Issue 2, 2026 
                                                                                             ISSN: (e) 3007-1607 (p) 3007-1593 

https://fmhr.net                                          | Afzal et al., 2026 | Page 197 

Rahman, I. U., Ijaz, F., Afzal, A., Iqbal, Z., Ali, 
N., & Khan, S. M. (2016). Contributions 
to the phytotherapies of digestive 
disorders: Traditional knowledge and 
cultural drivers of Manoor Valley, 
Northern Pakistan. Journal of 
ethnopharmacology, 192, 30-52. 

Raj, A., Jhariya, M. K., Yadav, D. K., & Banerjee, 
A. (2019). Conservation issues, challenges, 
and management of medicinal plant 
resources: A new dimension toward 
sustainable natural resource management. 
In Agroforestry and Climate Change (pp. 
123-153). Apple Academic Press. 
Resources, 23(1), 131-155.  

Sarikahya, N. B., Okkali, G. S., Celenk, V. U., 
Mertoğlu, E., Pekmez, M., Arda, N., ... & 
Goren, A. C. (2021). Identification of 
natural compounds of Jurinea species by 
LC-HRMS and GC-FID and their 
bioactivities. Journal of Pharmaceutical 
and Biomedical Analysis, 202, 114146. 

Sharma, S., Kumar, P., & Sharma, R. (2024). 
Intellectual Property Rights Related to 
Medicinal Plants. In Ethnopharmacology 
and OMICS Advances in Medicinal Plants 
Volume 2: Revealing the Secrets of 
Medicinal Plants (pp. 425-443). Singapore: 
Springer Nature Singapore. 

Singh, B., Singh, S., Kishor, A., & Singh, B. 
(2021). Traditional usage of medicinal 
plants in humans and animals health care 
and their chemical constituents from hills 
and valleys of Jammu province, Western 
Himalaya. Indian Journal of Natural 
Products and Resources (IJNPR)[Formerly 
Natural Product Radiance (NPR)], 12(1), 
84-100. 

Subedi, D., Bhattarai, S., Bhattarai, S., & 
Ghimire, B. (2025). Current Outlook of 
Ethnobotany in Bagmati Province, Central 
Nepal. Journal of Plant 

 
 
 
 
 

Thakur, A., Kumari, R., Kumar, A., & 
Chaudhary, A. (2024). Quantitative 
ethnobotanical study of medicinal plants 
used by native people of selected areas of 
Chhota Bhangal, Himachal 
Pradesh. Ethnobotany Research and 
Applications, 28, 1-34. 

Thakur, A., Kumari, R., Kumar, A., & 
Chaudhary, A. (2024). Quantitative 
ethnobotanical study of medicinal plants 
used by native people of selected areas of 
Chhota Bhangal, Himachal 
Pradesh. Ethnobotany Research and 
Applications, 28, 1-34. National Park, 
Kashmir Himalaya, Pakistan. Ethnobotany 
Research and Applications, 28, 1-23. 

Ullah, F., Hayat, A., Mir, M. A., Khan, M. A., 
Bashir, N., Mosa, O. F., ... & Ayaz, M. 
(2026). Differential solvent extraction, 
qualitative phytochemical analysis, 
isolation of secondary metabolites, 
antioxidant, enzymes inhibitory, 
antimicrobial, and phytotoxic potentials of 
Jurinea himalaica RR Stewart. Beni-Suef 
University Journal of Basic and Applied 
Sciences, 15(1), 3 

Vats, S. K., & Ahuja, P. S. (2013). Ecological 
Components Most Likely to be Influenced 
by Climate Change: Nature and. Climate 
Change and its Ecological Implications for 
the Western Himalaya, 288. 

 
 
 


