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Abstract: Ashitaba (Angelica keiskei Koidz.) is a medicinal plant known to be rich in
active flavonoid compounds, particularly chalcones, which exhibit antioxidant, anti-
inflammatory, and antidiabetic activities. This study aimed to determine the total
flavonoid content in Ashitaba leaf extract obtained from Sembalun Village using UV-
Vis spectrophotometry. The extract was obtained by maceration using 96% ethanol.
Quantitative analysis was performed at the maximum wavelength of 415 nm, with
quercetin as the standard. Calibration curves were prepared using quercetin
concentrations of 20, 30, 40, 50, and 60 ppm on the X-axis, with absorbance values of
0.297, 0.337, 0.436, 0.509, and 0.588 on the Y-axis, resulting in the regression equation Y
= 0.0094x + 0.0472 with a correlation coefficient (r) of 0.9677, indicating a linear
relationship between concentration and absorbance. Absorbance values of the sample
measured in triplicate were 0.661, 0.634, and 0.676, yielding an average total flavonoid
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Introduction

Ashitaba (Angelica keiskei Koidz.) is a medicinal plant
native to Japan and is widely consumed as a functional
vegetable(Singh et al., 2024; Wahyuni et al., 2024). In its
country of origin, Ashitaba is valued for both its
nutritional and therapeutic benefits. In contrast,
Ashitaba remains relatively unfamiliar in Indonesia as
an introduced plant species. Limited public awareness
has contributed to its underutilization in local
communities (Chowdhury et al., 2025). Several studies
have demonstrated that Ashitaba contains various
bioactive compounds. Among these compounds,
chalcones are the most prominent and are classified as
flavonoids (Ji et al., 2025; Siswanto et al., 2024).

Chalcones derived from Ashitaba have been
reported to exhibit antitumor activity. In addition, these
compounds possess antibacterial, antifungal, and anti-
inflammatory properties (Silva et al., 2025). Ashitaba
chalcones are also associated with stimulating red blood
cell production and enhancing immune system function.
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Furthermore, Ashitaba has been reported to exhibit
antihypertensive effects and may contribute to the
prevention of stroke. Beyond these effects, chalcones
isolated from Ashitaba, including xanthoangelol and
isobavachalcone, have been shown to exhibit strong
antioxidant activity (Ji et al., 2022; Wang et al., 2024).
These compounds also demonstrate antibacterial
properties against various pathogenic microorganisms.
In addition, pro-apoptotic activity of Ashitaba chalcones
has been reported in neuroblastoma cells. Similar
cytotoxic effects have also been observed in leukemia
cell lines (Sheikh et al., 2025).

Phytochemical screening of different plant parts,
including roots, stems, leaves, and flowers, revealed a
diverse range of secondary metabolites(Nadeem et al.,
2025). The identified compounds include alkaloids,
flavonoids, phenolics, and tannins. Among these plant
parts, the leaves exhibit the highest antioxidant capacity
due to their superior free radical scavenging activity
compared to stems and roots (Kellogg, 2022; Pardo &
Paranada, 2025). Flavonoids are one of the largest
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groups of plant polyphenols and have been extensively
studied for their health-promoting roles, including
antioxidant, anti-inflammatory, antibacterial, and
chemopreventive effects. Their antioxidant action
primarily involves inhibiting reactive oxygen species
(ROS) generation and enhancing endogenous
antioxidant regulation. Several flavonoids have also
been shown to lower blood glucose through
mechanisms involving improved insulin sensitivity and
inhibition of a-glucosidase enzymes. Thus, flavonoids
are promising therapeutic agents for chronic diseases,
including diabetes and cancer (Flores-Bocanegra et al.,
2025; Thozhukkad Moosaripparambil & Vadakkadath
Meethal, 2025).

Given the lack of public awareness and limited
scientific documentation on the phytochemical
properties of Ashitaba cultivated in Indonesia, this
study addresses an important research gap. In
particular, information regarding Ashitaba grown in the
Sembalun region remains scarce(Arshad et al., 2025).
Environmental factors such as altitude, climate, and soil
conditions may influence the accumulation of bioactive
compounds in medicinal plants.  Therefore,
phytochemical profiles of Ashitaba cultivated in
different regions may vary significantly (Mahmoud &
Selim, 2025).

Flavonoids are among the most important bioactive
compounds due to their antioxidant and therapeutic
properties. Determining the total flavonoid content is
essential for evaluating the medicinal potential of
Ashitaba. This study specifically focuses on quantifying
the total flavonoid content of Ashitaba cultivated in
Sembalun. The findings are expected to provide baseline
data for future pharmacological studies. Establishing
flavonoid concentration can support the standardization
of Ashitaba as a functional plant. Scientific evidence
regarding flavonoid content may also enhance its
acceptance in the health sector (Eghlima et al., 2025;
Fahmy et al., 2025). Moreover, such data can contribute
to the development of herbal-based products. The
results may encourage wider utilization of Ashitaba
among local communities. Increased scientific
documentation can improve public awareness of its
health benefits. This study also supports the
conservation and sustainable cultivation of Ashitaba in
Indonesia (Aminzai et al., 2025; Song et al., 2025).
Overall, the research is expected to strengthen the
scientific foundation for the potential health-related
applications of Ashitaba.

Method

Research Design
This study employed a laboratory experimental
design with full replication. All experimental
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procedures were carried out under controlled laboratory
conditions. Each analytical step was conducted in
triplicate to minimize random error. Replication was
applied consistently across all samples and
measurements. This approach was intended to enhance
data reliability and ensure the accuracy of the
results(Bauer et al., 2025; Harmon-Jones et al., 2025).

Participants / Sample

The study sample consisted of 200 g of dried
Ashitaba leaf powder (Angelica keiskei Koidz.). The plant
material was collected from Sembalun Village, East
Lombok, Indonesia. The leaves were selected based on
uniform maturity and physical condition. Prior to
analysis, the plant material was processed to ensure
homogeneity. This sample preparation was intended to
obtain representative and reliable analytical results(Xu
et al., 2025).

Extraction Procedure

Two hundred grams of Ashitaba leaf powder were
extracted by maceration in 96% ethanol (ratio 1:10) for 72
hours with occasional stirring. The filtrate was collected
and remacerated for 24 hours to maximize yield. The
combined filtrates were concentrated with a rotary
evaporator at 50 °C and further evaporated in a water
bath until a thick extract was obtained (Halid &
Rahmawati, 2023).

Identification of Flavonoids

Flavonoids were qualitatively confirmed using the
Mg-HCI test, indicated by the appearance of a red or
orange color (Shraim et al., 2021).

Determination of Total Flavonoid Content:

Quantitative analysis was carried out by preparing
a quercetin standard curve (20-60 ppm). One milliliter
of standard or sample solution was mixed with 1 mL of
10% AICl: and 8 mL of 5% acetic acid, then measured at
Amax 415 nm using a UV-Vis spectrophotometer. The
regression equation obtained was used to calculate total
flavonoid content expressed as mg quercetin equivalents
per gram extract (mgQE/g) (Shraim et al., 2021).

Result and Discussion

Extraction Yield
The maceration of 200 g of Ashitaba leaf powder
yielded 29 g of thick extract, corresponding to a yield of
14.5%. This yield indicates efficient extraction of soluble
compounds from the plant material. The obtained value
falls within the commonly reported range for herbal
maceration processes (Auli et al., 2025; Castellanos et al.,
2025). Previous studies have documented extraction
yields ranging from 10% to 15% for similar medicinal
20



Thrive Health Science Journal

plants. Therefore, the yield achieved in this study can be
considered satisfactory. Factors such as solvent type,
extraction duration, and particle size may influence
extraction efficiency. Overall, the results suggest that the
maceration method used was appropriate for extracting
bioactive compounds from Ashitaba leaves (Siswanto &
Andarisuta, 2025; Tchamgoue et al., 2023).

Table 1. Extraction Yield of Ashitaba Leaf Extract
Sample weight (g) Extract weight (g)  Yield (%)

200 29 14.5

Total Flavonoid Content

The quercetin calibration curve showed a linear
relationship with the regression equation Y = 0.0094x +
0.0472 (r = 0.9677). The average absorbance values of
Ashitaba extract replicates (0.661, 0.634, 0.676)
corresponded to a total flavonoid content of 25.948
mgQE/g extract.
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Figure 1. Quercetin Calibration Curve (20-60 ppm)

The flavonoid content obtained (25.948 mgQE/¢g)
was significantly higher compared to the reported
flavonoid content in Batak onion extract (1.5467
mgQE/g), suggesting that Ashitaba is a rich natural
source of flavonoids (Dhikale et al., 2026; Singh et al.,
2025). Differences in flavonoid content across studies
may be attributed to environmental factors, extraction
solvents, and post-harvest handling (Xu & Wang, 2025).

The use of 96% ethanol proved effective for
flavonoid extraction from Ashitaba leaves. High-
concentration ethanol is known to dissolve polar
compounds, such as quercetin, more efficiently than
lower concentrations (Lestari et al., 2025; Rocha et al.,
2025). In contrast, 70% ethanol may extract a broader
range of compounds but with reduced selectivity for
flavonoids. The higher polarity of 96% ethanol enhances
the solubility of flavonoid aglycones (Kubiak et al., 2025;
Sun et al., 2025). This finding is consistent with previous
studies  reporting that ethanol concentration
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significantly influences flavonoid yield. Optimal solvent
selection is therefore a critical factor in phytochemical
extraction. Overall, the use of 96% ethanol contributed
to improved efficiency in isolating flavonoid
compounds in this study(Bose et al., 2025; Lemanowicz
et al., 2025).

These findings highlight the pharmacological
relevance of Ashitaba leaf extract. Given flavonoids’
well-documented  antioxidant and  antidiabetic
properties, Ashitaba holds promise as a potential raw
material for herbal medicines and functional foods
(Miyamoto et al., 2025).

Conclusion

This study successfully quantified the total
flavonoid content in Ashitaba (Angelica keiskei Koidz.) leaf
extract using UV-Vis spectrophotometry. The extract
yielded 25948 mgQE/g, confirming that Ashitaba
leaves are a significant natural source of flavonoids.
These results support the potential application of
Ashitaba as a functional ingredient with antioxidant and

therapeutic properties for degenerative disease
prevention.
Acknowledgments

I'would like to convey my appreciation to all parties who have
been involved in the research and writing the manuscript
before published on this journal.

Author Contributions
All authors work together in carrying out each stage of
research and writing the manuscript.

Funding
This research received no external funding.

Conflicts of Interest
The authors declare no conflict of interest.

References

Aminzai, M. T,, Yabalak, E., Akay, S., & Kayan, B. (2025).
Recent developments in subcritical water extraction
of industrially important bioactive substances from
plants, microorganisms, and organic
wastes. Biomass Conversion and Biorefinery, 15(12),
17927-17949. https:/ /doi.org/10.1007/s13399-024-
06392-6

Arshad, M. T., Magsood, S., Ikram, A., & Gnedeka, K. T.
(2025). Recent Perspectives on the Pharmacological,
Nutraceutical, Functional, and Therapeutic
Properties of Moringa oleifera Plant. Food Science &
Nutrition, 13(4), e70134.
https:/ /doi.org/10.1002/£sn3.70134 20

21


https://doi.org/10.1007/s13399-024-06392-6
https://doi.org/10.1007/s13399-024-06392-6
https://doi.org/10.1002/fsn3.70134

Thrive Health Science Journal

Auli, W. N,, Fajriani, R., Anisah, N., Lianti, L., Rahmadji,
I, & Nasution, S. (2025). Antimicrobial and
Antioxidant Activities of Various Freeze-Dried
Yogurt Fermented with The Addition of Pineapple:
An In Vitro Study. Journal of Multidisciplinary
Applied Natural Science, 5(2), 684-
697 https:/ /doi.org/10.47352 /jmans.2774-3047.274

Bauer, E., Sailer, M., Niklas, F., Greiff, S., Sarbu-
Rothsching, S., Zottmann, J. M., ... & Fischer, F.
(2025). Al-based adaptive feedback in simulations
for teacher education: an experimental replication
in the field. Journal of Computer Assisted
Learning, 41(1), e13123.
https:/ /doi.org/10.1111/jcal 13123

Bose, P. A, Sohag, M. M. H., Rabbee, M. F., Zamee, T.
M., Kona, J. U. N, Elora, B,, ... & Baek, K. H. (2025).
Pharmacological Overview of Bioactive Natural
Products from Gynura procumbens (Lour.)
Merr. Plants, 14(17), 2714.
https:/ /doi.org/10.3390/ plants14172714

Castellanos, H. G., Aryanfar, Y., Mohtaram, S., Kegebas,
A., Karaca-Dolgun, G., Ahmad, S., ... & Islam, S.
(2025). The efficacy of nano-cellulose-based
composites in heavy metal removal from
wastewater: a comprehensive review. Journal of
Chemical Technology & Biotechnology, 100(2), 291-312.
https://doi.org/10.1002/jctb.7775

Chowdhury, N., Kutre, S. S., Sai, P. M., & Nanjappan, S.
K. (2025). Exploring Natural Plant Compounds
Against the SARS-CoV-2 Spike Protein: An
Analytical and Computational Approach for Drug
Discovery. Pharmacological Research-Natural
Products, 100191.
https:/ /doi.org/10.1016/j.prenap.2025.100191

Dhikale, R., Sawkar, G., Salve, P., Sonawane, C., &
Tufail, T. (2026). Health Endorsing Perspectives of
Herbal Plants. InImportance of Plant Based
Byproducts: Nutritional and Functional Properties (pp.
327-360). Cham: Springer Nature Switzerland.
https:/ /doi.org/10.1007 /978-3-032-03503-5_12

Eghlima, G., Aghamir, F., Mohammadi, M., Seyed
Hajizadeh, H., & Kaya, O. (2025). Bioactive
Compounds and Antimicrobial Activities in Iranian
Crataegus persica Ecotypes for Potential Food and
Medicinal Uses. Food Science & Nutrition, 13(1),
e4748. https:/ /doi.org/10.1002/fsn3.4748

Fahmy, M. I, Sadek, M. A., Abdou, K., El-Dessouki, A.
M., El-Shiekh, R. A., & Khalaf, S. S. (2025). Orientin:
a comprehensive review of a promising bioactive
flavonoid. Inflammopharmacology, 1-16.
https:/ /doi.org/10.1007 /s10787-025-01690-5

Flores-Bocanegra, L., Gonzélez-Hernéndez, E. E., Soto-
Sosa, A., Gonzélez-Trujano, M. E., & Cristians, S.
(2025). Phytochemical analysis and evaluation of
the inhibitory effect of the Cunila lythrifolia Benth

March 2026, Volume 3, Issue 1, 19-24

aerial parts on abdominal pain and some digestive
enzymes. Journal of Ethnopharmacology, 337, 118991.
https:/ /doi.org/10.1016/j.jep.2024.118991

Halid, M., & Rahmawati, S. (2023). Effect of ashitaba
(Angelica keiskei) in lowering blood glucose levels
in mice (Mus musculus L.). Indonesian Journal for
Health Sciences, 7(2), 6-13.
https:/ /doi.org/10.24269/ijhs.v7i2.6588

Harmon-Jones, E., Harmon-Jones, C., Amodio, D. M.,
Gable, P. A., & Schmeichel, B. J. (2025). Valid
replications require valid methods:
Recommendations for best methodological
practices with lab experiments. Motivation Science.
https:/ /doi.org/10.1037 /mot0000398

Ji,J., Zang, L., Lu, T., Li, C,, Han, X,, Lee, S. R., & Wang,
L. (2025). Widely targeted metabolomics analysis
reveals differences in volatile metabolites among
four Angelica species. Natural Products and
Bioprospecting, 15(1), 2.
https:/ /doi.org/10.1007 /s13659-024-00485-5

Kellogg, J. J. (2022). Untargeted metabolomics for the
study of antiinfective plants. In Medicinal Plants as
Anti-Infectives (pp. 335-359). Academic Press.
https:/ /doi.org/10.1016,/B978-0-323-90999-
0.00017-3

Khafid, M., Krisnawati, D. I, Wardani, E. M., Rahayu,
D., & Setiyowati, E. (2025). Prevention of Oxidative
Stress and Inflammation by Ashitaba (Angelica
keiskei)’s Ethanol Extract. Trends in Immunotherapy,
227-237. https:/ /doi.org/10.54963 /ti.v9i3.1163

Kubiak, J.,, Szyk, P., Czarczynska-Goslinska, B., &
Goslinski, T. (2025). Flavonoids, Chalcones, and
Their Fluorinated Derivatives —Recent Advances
in Synthesis and Potential Medical
Applications. Molecules, 30(11), 2395.
https:/ /doi.org/10.3390/molecules30112395

Lemanowicz, J., Gawlinska, K., Jaskulska, 1., Jaskulski,
D., & Sar, M. (2025). Flavonoids in Plants and
Human  Health:  From  Biosynthesis to
Neurodevelopmental and Neurodegenerative
Disorders. Molecules, 31(1), 66.
https:/ /doi.org/10.3390/ molecules31010066

Lestari, S., Husni, A., Nurjanah, N., & Firdaus, M. (2025).
Chemical Characteristic, Antioxidant Activity, and
Consumer Acceptance Level of Kombucha from
Sargassum cristaefolium Seaweed Tea. Journal of
Multidisciplinary Applied Natural Science, 5(3), 949-
968. https://doi.org/10.47352/jmans.2774-
3047.293

Mahmoud, N. N., & Selim, M. T. (2025). Phytochemical
analysis and antimicrobial activity of Silybum
marianum L. via multi-solvent extraction. AMB
Express, 15(1), 122.
https:/ /doi.org/10.1186/s13568-025-01925-2

22


https://doi.org/10.47352/jmans.2774-3047.274
https://doi.org/10.1111/jcal.13123
https://doi.org/10.3390/plants14172714
https://doi.org/10.1002/jctb.7775
https://doi.org/10.1016/j.prenap.2025.100191
https://doi.org/10.1007/978-3-032-03503-5_12
https://doi.org/10.1002/fsn3.4748
https://doi.org/10.1007/s10787-025-01690-5
https://doi.org/10.1016/j.jep.2024.118991
https://doi.org/10.24269/ijhs.v7i2.6588
https://doi.org/10.1037/mot0000398
https://doi.org/10.1007/s13659-024-00485-5
https://doi.org/10.1016/B978-0-323-90999-0.00017-3
https://doi.org/10.1016/B978-0-323-90999-0.00017-3
https://doi.org/10.54963/ti.v9i3.1163
https://doi.org/10.3390/molecules30112395
https://doi.org/10.3390/molecules31010066
https://doi.org/10.47352/jmans.2774-3047.293
https://doi.org/10.47352/jmans.2774-3047.293
https://doi.org/10.1186/s13568-025-01925-2

Thrive Health Science Journal

Miyamoto, T., Shirahata, S., Komuro, M., Kaneki, M.,
Ohira, C., & Fukuyama, T. (2025). Bactericidal and
Anti-Inflammatory Effects of Ashitaba-Extract
Ameliorate the Gingivitis and Halitosis in Dogs
with Porphyromonas gulae-Infected Periodontal
Disease. Veterinary sciences, 12(10), 981.
https:/ /doi.org/10.3390/ vetsci12100981

Nadeem, N., Habib, A., Hussain, S., Sufian, A., Ahmad,
L, Noreen, F., ... & ljaz, M. F. (2025). RETRACTED
ARTICLE: Ecofriendly Synthesis of Silver
Nanoparticle for Phytochemical Screening,
Photocatalytic and Biological Applications. Journal
of Inorganic and Organometallic Polymers and
Materials, 35(2), 1036-1051.
https:/ /doi.org/10.1007 /s10904-024-03326-7

Pardo, C. G., & Paranada, J. A. R. (2025). Exploring the
medicinal plants and traditional knowledge for
common respiratory ailments among farmers in
llocos Sur, Philippines. Plant Sci. Today, 12.
https://doi.org/10.14719/ pst.7332

Rocha, S., Santos, 1., Corvo, M. L., Fernandes, E., &
Freitas, M. (2025). The potential effect of
polyphenols in emerging pharmacological liver
targets for glucose regulation and insulin
resistance: ~a  review. Food & Function.
https:/ /doi.org/10.1039/D4FO06329E

Sheikh, K. A., Mir, R. H., Dar, M. O., Wali, A. F., Qadir,
I., Nazir, S, & Masoodi, M. H. (2025).
Phytochemical screening, antioxidant, and
antimicrobial analysis of Portulaca oleracea seeds
with in-silico molecular docking insights. Journal of
Genetic Engineering and Biotechnology, 23(3), 100516.
https:/ /doi.org/10.1016/j.jgeb.2025.100516

Shraim, A. M., Ahmed, T. A., Rahman, M. M., & Hijji, Y.
M. (2021). Determination of total flavonoid content
by aluminum chloride assay: A critical
evaluation. Lwt, 150, 111932.
https://doi.org/10.1016/j.1wt.2021.111932

Silva, N. F. D., Moraes, L. H. O. D., Sabadini, C. P.,
Alcéantara, R. C. C,, Dias, P. C., & Rodrigues, G. J.
(2025). Chronic Treatment with Panax ginseng and
Angelica keiskei Decreases Blood Pressure and
Improves Endothelial Function in Ovariectomized
Rats. Arquivos  Brasileiros  de  Cardiologia, 122,
€20240685.
https:/ /doi.org/10.36660/ abc.20240685i

Singh, A. A., David, N., Misra, M., Chun, B. S., & Kim,
G. D. (2024). Angelica keiskei: A promising
antioxidant and anticancer agent for Photothermal
mediated drug delivery applications. Journal of
Molecular Structure, 1300, 137265.
https:/ /doi.org/10.1016/j.molstruc.2023.137265

Singh, A. A, Song, M., & Kim, G. D. (2025).
Pharmacological Evaluation of Angelica keiskei
Extract: Molecular Interaction Analysis in

March 2026, Volume 3, Issue 1, 19-24

Issues in
401.

Hepatocellular ~ Carcinoma. Current
Molecular Biology, 47(6),
https:/ /doi.org/10.3390/ cimb47060401
Siswanto, F. M., & Andarisuta, P. S. (2025). Effect of
Angelica  keiskei leaves  extract against
overtraining-related oxidative stress and hormonal

changes in male mice. Journal of Herbmed
Pharmacology, 14(3), 332-338. doi:
10.34172/jhp.2025.53025

Siswanto, F. M., Wijaya, I. M. T., Handayani, M. D. N.,
Dewi, R., Ekowati, A. L., & Manalu, ]. L. (2024).
Extract of Angelica keiskei Leaves Attenuates
Spatial Memory Impairment on the D-galactose
Model of Brain Aging in Mice. Biomedical and
Pharmacology Journal, 17(3), 1563-1573.
https:/ /dx.doi.org/10.13005/bpj/2965

Song, G., Hou, H., Zhao, T, Jiang, N., Ge, Q., Wang, D.,

. & Gong, J. (2025). Unraveling the effect of
ultrasound-assisted alkali treatment on [-
lactoglobulin-flavonoids covalent complex system
formation and its potential for lipophilic bioactive
compounds delivery. Food Chemistry, 145643.
https:/ /doi.org/10.1016/j.foodchem.2025.145643

Sun, G., Wang, J., Wang, N., Zhao, S., Zhao, Y., Yan, Y.,
... & Li, Z. (2025). Effects of Various Physical Field-
Assisted Techniques and Combination Methods on
Extraction of Flavonoids and Polyphenols From
Angelica keiskei. Separation  Science Plus, 8(2),
€70000. https://doi.org/10.1002/sscp.70000

Tchamgoue, J.,, Ngandjui, Y. A. T, Talla, R. M,
Ambamba, B. D. A., Tchouankeu, J. C., & Kouam, S.
F. (2024). Extraction of phytoconstituents for
lifestyle diseases. In Role of Herbal Medicines:
Management of Lifestyle Diseases (pp. 33-58).
Singapore: Springer Nature Singapore.
https:/ /doi.org/10.1007 /978-981-99-7703-1_3

Thozhukkad Moosaripparambil, S., & Vadakkadath
Meethal, K. (2025). Exploring the anticancer
potential of Hewittia malabarica through
phytochemical analysis and molecular docking
study. Scientific Reports, 15(1), 4088.
https:/ /doi.org/10.1038 /s41598-025-88572-6

Wahyuni, I., Aulifa, D. L., Rosdianto, A. M., & Levita, ]J.
(2024). The pharmacology activities of Angelica
keiskei Koidzumi and its efficacy and safety in
humans. Heliyon, 10(2).
https:/ /doi.org/10.1016/j.heliyon.2024.24119

Wang, W., Ma, B, Li, Z,, Zhong, C,, Liu, L., Zhou, Y., ...

& Wang, Y. (2024). Xanthoangelol alleviates
ischemic stroke injury by inhibiting the
inflammatory activation of microglia. Clinical

Traditional Medicine and Pharmacology, 5(2), 200151.
https://doi.org/10.1016 /j.ctmp.2024.200151
Xu, L., & Wang, X. (2025). A Comprehensive Review of

Phenolic Compounds in Horticultural
23


https://doi.org/10.3390/vetsci12100981
https://doi.org/10.1007/s10904-024-03326-7
https://doi.org/10.14719/pst.7332
https://doi.org/10.1039/D4FO06329E
https://doi.org/10.1016/j.jgeb.2025.100516
https://doi.org/10.1016/j.lwt.2021.111932
https://doi.org/10.36660/abc.20240685i
https://doi.org/10.1016/j.molstruc.2023.137265
https://doi.org/10.3390/cimb47060401
https://dx.doi.org/10.13005/bpj/2965
https://doi.org/10.1016/j.foodchem.2025.145643
https://doi.org/10.1002/sscp.70000
https://doi.org/10.1007/978-981-99-7703-1_3
https://doi.org/10.1038/s41598-025-88572-6
https://doi.org/10.1016/j.heliyon.2024.e24119
https://doi.org/10.1016/j.ctmp.2024.200151

Thrive Health Science Journal

Plants. International Journal of  Molecular
Sciences, 26(12), 5767.
https:/ /doi.org/10.3390/ijms26125767

Xu, L., Song, Y., Murata, D., Zheng, L., Chen, G., Song,
J, & He, C. (2025). The Establishment and
Application of a Method for the Systematic
Evaluation, Screening, and Efficacy Verification of
Various Cosmetic Ingredients Based on the
Inhibition and Degradation of Advanced Glycation
End Products. Cosmetics, 12(2), 43.
https:/ /doi.org/10.3390/ cosmetics12020043

Zang,L.,Ji,]., Ly, T, Li C,Han, X, Lee,S.R,, ... & Wang,
L. (2022). Widely targeted metabolomic analysis
reveals differences in volatile metabolites among
four Angelica species. bioRxiv, 2022-12.
https://doi.org/10.1101/2022.12.01.518649

March 2026, Volume 3, Issue 1, 19-24

24


https://doi.org/10.3390/ijms26125767
https://doi.org/10.3390/cosmetics12020043
https://doi.org/10.1101/2022.12.01.518649

