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Abstract: Euryops abrotanifolius, commonly known as mountain resin bush, belongs to the Asteraceae
family. Ethno-medicinally, it is used to treat chest ailments and as a general tonic for managing high
blood pressure and diabetes. This research investigated the qualitative and quantitative metabolite
profiling of methanolic extract from E. abrotanifolius using LC-MS and NMR and evaluates its anti-
melanogenic and anti-diabetic potential as there has been no report on the phytochemistry as well as
the mentioned inhibitory assays despite reports on some of its traditional uses. The air-dried plant
material was macerated in 80 % aqueous methanol and fractionated with hexane, dichloromethane
(DCM), ethyl acetate (EtOAc) and butanol (BuOH). LC-MS analysis led to the identification of 22
compounds in the methanolic extract. Additionally, three compounds were isolated for the first time
from the plant and identified as ligularenolide (1), franchetianone B (2) and la-senecioyloxy-10p -
hydroxyeremophil-7(11)-en-8a, 12-olide (3). The methanolic extract and the EtOAc soluble fraction
showed favourable inhibitory activities against tyrosinase with ICso values of 34.52 pug/mL and 53.26
pug/mL respectively, whereas the isolated compounds did not show any significant tyrosinase
inhibitory activity. Despite reports of the plant being used traditionally for treating diabetes, the a-
glucosidase and a-amylase inhibitory activities of the extracts and the isolated compounds did not
substantiate this claim.

Keywords: Asteraceae; Euryops abrotanifolius; phytochemistry; diabetes; melanogenesis; tyrosinase;
a-glucosidase; a-amylase; inhibition

1. Introduction

E. abrotanifolius, commonly called mountain resin bush in English and bergharpuisbos and
geelmagriet in Afrikaans is from the Asteraceae family. This plant is commonly found in the
sandstones in Southwestern and Southern Cape, Cape Peninsula as well as the Arabian Peninsula
(Notten, 2008, Davids et al., 2016). It is an upright shrub of about 0.2-2 m tall with bright yellow daisies
(Figure 1). The plant is mostly smooth except for a small tuft of woolly hairs at the base of the flower
stalk. The leaves are deep green, between 6 cm to 9 cm, positioned close to each other, and are divided
into thin lobes (Notten, 2008). The stems and leaves are used in combination with Elytropappus
rhinocerotis and Diosma oppositifolia as a general tonic for high blood pressure and diabetes as well as
in treating chest complaints traditionally (Davids et al., 2016; Balogun and Ashafa, 2019). Diabetes, a
disease characterized by abnormally high blood sugar levels, is usually managed traditionally,
conventionally or a combination of the two. Since this plant has been reported to be used traditionally
in treating diabetes, it is important to investigate its phytochemistry and to assess the isolated
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compounds for activity against a-glucosidase and a amylase, the enzymes responsible for the
digestion of carbohydrates in the body.

Figure 1. Pictures of E. abrotanifolius plant (a) during flowering and (b) non-flowering stages.

To the best of our knowledge there is no existing report on the chemical constituents of E.
abrotanifolius, although the phytochemistry of other species from the Euryops genus has been
reported. Elkady et al., 2020 identified 25 compounds from E. pectinatus using MS/MS. Phenolic acids,
which were mostly derivatives of caffeic, quinic, protocatechuic and sinapic acids were identified.
Major flavonol glycosides reported were quercetin, kaempferol, isorhamnetin and syringetin
glycosides. Rutin, dicaffeoyl quinic acid, quercetin-3-O-hexoside, kaempferol-O-rutinoside, caffeoyl
malonylhexoside and hydroxy-octadecadienoic acid were the major compounds identified in the
plant extract. The isolation of 18,19-dihydroxy-kaura-16-en-3-one, 7-hydroxy-3',4’,6,8-
tetramethoxyflavone, 5,6-dihydroxy-3’,4’,6,7-tetramethoxyflavone, 5-hydroxy-4’,6,7,8-tetramethoxy
flavone, 5-hydroxy-3’,4’,7-trimethoxyflavone,  5-hydroxy-3’,4’,6,7,8-petamethoxyflavone, 5,8-
dihydroxy-3',4’,6,7-tetramethoxyflavone, 5-hydroxy-3'4',6,7-tetramethoxyflavone, 5,5'-dihydroxy-
3',4',6,7-tetramethoxy flavone and 3',8-dihydroxy-4’,5’,6,7-tetramethoxyflavone was reported from
the chloroform-methanol extract of E. arabicus, another plant from the Euryops genus (Alarif et al.,
2013; Abdel-Lateff et al., 2020).

Like its phytochemistry, the bioactivities of E. abrotanifolius have not been reported, although
plants from the same genus have been explored for bioactivities. Extracts, fractions and compounds
from E. arabicus which was obtained from Saudi Arabia, were reported to possess good antioxidant
and immune stimulating properties. In addition, they also showed anticancer activities at various
doses on human breast carcinoma (Alarif et al., 2013). Abdel-Lateff ef al. (2020) reported reduced
inflammation by E. arabicus extracts in carrageenan-induced male Wistar rats by 14.2 and 22.2 % at
doses of 100 and 250 mg/kg respectively. In E. paniculatus, dicaffeoyl quinic acid, kaempferol-O-
rutinoside, rutin, and isorhamnetin-O-rutinoside were found to be the most active compounds
responsible for inhibiting PB1 protein, which is known to promote tumor growth, using in silico-
molecular docking. In the same study, extracts from the plant’s flower-head also showed beneficial
results in reducing multi-drug resistance (Elkady et al., 2020).

Melanin, produced by melanocytes, protects skin by absorbing visible light and UV radiation
(Solano, 2020; Mostert, 2021). Eumelanin, the most common type of melanin in humans is dark due
to broad absorption (Solano, 2020; Mostert, 2021). Excess melanin can lead to dermatological issues
like hyperpigmentation, freckles, melasma, solar lentigo, cervical poikiloderma, age spots and skin
cancer risks (Cestari et al., 2014; Nouveau et al., 2016; Dorga and Sarangal, 2014). Tyrosinase, a multi-
copper enzyme found in animal tissues, drives melanin production and tanning, making anti-
tyrosinase agents essential for controlling overproduction (Zolghadri et al., 2019; Chang, 2009).
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Common inhibitors like hydroquinone, azelaic acid, and kojic acid lighten skin but may cause side
effects, necessitating safer alternatives (Liu, 2022). In this study, the anti-melanogenic potential of E.
abrotanifolius was investigated.

2. Results and Discussion

Three compounds (Figure 2) were isolated from the combined hexane and DCM fractions of E.
abrotanifolius. The structures of these compounds were determined by comparing their NMR
spectroscopic data with the data present in literature (Liu et al., 2008; Burguefio-Tapia et al., 2006;
Maldonado et al., 2008). These compounds were reported for the first time in this plant.

Figure 2. Chemical structure of isolated compounds from E. abrotanifolius.

2.1. Structural Elucidation of Isolated Compounds

The comparison of NMR spectroscopic data obtained for the isolated compounds with those
available in literature confirmed the compounds to be ligularenolide (1) (Liu et al., 2008),
franchetianone B (2) (Burguefio-Tapia et al., 2006) and 1a-senecioyloxy-10p-hydroxyeremophil-7(11)-
en-8a, 12-olide (3) (Maldonado et al., 2008). Melting point for compound 1 was observed at 135 °C.
The melting point of compounds 2 and 3 were observed at 159 °C and 200 °C which is similar to what
was reported in literature (Burguefio-Tapia et al., 2006; Maldonado et al., 2008).

2.2. Identification of Compounds by LCMS

Chromatogram (Figure. 3) was obtained by performing LC-MS on the methanolic extract (EAC)
of E. abrotanifolius in a negative mode ([M-H]"). The proposed structures of the 22 compounds were
predicted by comparing their m/z ratio as well as their fragmentation patterns against various data
bases like UNPD, COCONUT, NPA, HMDB, KNApSAcK, ChEBI, FooDB, PubChem and NANPDBS.
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Figure 3. LC-MS chromatogram of methanolic extract of E. abrotanifolius.

The 22 identified compounds as well as their molecular formula, mass in the negative ion mode,
peak intensity and retention time are presented in Table 1. The most abundant peaks were at retention
times 4.65 (Palmitic acid), 6.66 minutes (Eucomic acid) and 11.05 minutes (Trigonotin A). The
abundance of other compounds was presented in relation to the most prominent peak (Palmitic acid).
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A plant from the same genus, E. paniculatus, had similar compounds like chlorogenic acid, 3-O-
feruloylquinic acid (Figure 4), 1,3-dicaffeoylquinic acid, rutin, 4-O-caffeoyl quinic acid, dicaffeoyl
quinic acid hexoside and quercetin 3-galactoside reported from its LC-MS data (Elkady et al., 2020).

Table 1. Compounds identified in the LC-MS spectra of methanolic extract of E. abrotanifolius.

S/N RT Mass (M/z) Compounds Formula  Prominent Peaks References
1 465 255.05 Palmitic acid CisHnO: 25505, 165.05 Farag et al., 2015
2. 551 353.09 4-O-caffeoyl quinic acid CisHisOs  353.09,191.06 Elkhady et al., 2020
3. 653 47515 Ombuin-rhamnoside CsHzOn  475.15,355.10 Farag et al,, 2015
4 6.66  239.06 Eucomic acid, (-)- CuHpOs  239.06, 177.05 Lyuetal., 2023
Simirgiotis et al.,
5. 6.90 353.09 Chlorogenic acid CisH1s0o  191.06, 353.09 2015
Simirgiotis et al.,
6. 7.21 367.10 3-O-feruloylquinic acid Ci7H2009  367.10, 193.05 2015
5'-((Z)-feruloyl) 3-(2-
7. 7.83 471.15 methylarabinosylxylose) CaiH2s012 471.15,411.13
7-epi-12-hydroxyjasmonic Farag et al., 2015
8. 7.90 387.17 acid glucoside CisH2sO9  387.17, 300.99
9. 8.20 469.13 Plumieride C21H26012 469.13, 281.10
6-[4-hydroxy-2-methyl-6-
[(2S,3R,45,5S,6R)-3,4,5-
trihydroxy-6-methylol-
tetrahydropyran-2-ylJoxy-
phenyl]-4-methoxy-pyran-2-
10. 8.72 409.11 one Ci19H22010  409.11, 211.08
11. 8.76 645.18 Paeonidanin B Cs1H4O15 645.18,211.08
6-hydroxykaempferol 3-
12. 9.30 771.20 rutinoside-6-glucoside CssHa0O21 771.2, 301.03
Dicaffeoyl quinic acid Elkhady et al., 2020
13. 9.64 677.17 hexoside Cs1Ha4O17 515.14, 677.17
14, 977 60915 Rutin CrHxnOw6  609.15,300.03 Sotenjwa et al., 2020
15, 1002 463.09 Quercetin 4'-glucoside CaHxOn  463.09,300.03 Waithaka, 2004
16. 1018 463.09 Quercetin 3-galactoside CoH2O1:  463.09, 300.03 Paponov et al., 2023
17. 11.05 763.21 Trigonotin A CssH40019  763.21, 609.15
18, 1119 62316 Isorhamnetin-O-rutinoside  CzsHz:O1 _ 623.16, 315.05 Lusa et al., 2016
19. 1150 51512 1,3-dicaffeoylquinic acid CrsHuOn  515.12, 353.09 Chen et al., 2012
Quercetin 3-(6""-p-
coumarylglucosyl)(1->2)-
20. 1169  917.24 rhamnoside 7-glucoside Ca2HusO23  917.24, 301.04
21. 12.55  777.23 Smilaside A CseHa2019  777.22,759.21
3,5-dicaffeoylquinic methyl
22. 12.56  529.14 ester CosH26012 529.14, 367.10

Base peaks are in bold fonts.

r(s). Distributed under a Creative Commons CC BY license.
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Figure 4. Major compounds identified by LCMS.

2.3. Tyrosinase Inhibitory Activities of Fractions and Isolated Compounds

Fractions from E. abrotanifolius were screened against mushroom tyrosinase at 100 ug/mL (Table
2). EtOAc fraction (EAE) had the strongest inhibition while BuOH (EAB) fraction had the weakest
inhibitions at 50.35 + 3.22 % and 28.25 + 4.44 % respectively. ICso was determined for all the fractions
as the preliminary screening gave promising results. Screening of compounds 1, 2 and 3 against
mushroom tyrosinase at 200 uM gave inhibition ranging from 14.1 + 2.53 % to 23.3 +4.23 %. Although
these activities were neither strong nor comparable with kojic acid, which was used as the positive
control, ICs was determined to ascertain the potential of the compounds as anti-tyrosinase agents as
there has been no report of this in the literature. The ICso of samples from E. abrotanifolius leaves (Table
2) resulted in the methanolic extract (EAC) having the strongest inhibition (34.52 pg/mL) despite
having a weaker activity when compared to ethyl acetate fraction (EAE) in the preliminary screening.
This could be attributed to the fact that EAC showed concentration independence as the inhibition
ranged from 39.5 pug/mL to 41.2 ug/mL within a wide concentration of 31.25 to 250 pg/mL. The ICso
value of compound 2 was not reported due to the instability noticed in the experimental results as
there was no reproducibility, the inhibitions had wide variations at the same experimental conditions.
Compounds 1 and 3 were inactive as they had similar ICso values of 1638 and 1633 uM respectively
which may be attributed to the similarities in their chemical structures.

Table 2. Tyrosinase inhibitory assay of samples from E. abrotanifolius.

Fractions/Compounds % Inhibition ICso

100 pg/mL 200 uM (ug/mL) (uM)
EAC 40.04 - 34.52 -
EAH 34.05 - inactive -
EAD 42.19 - 98.56 -
EAE 50.35 - 53.26 -
EAB 28.25 - inactive -
1 - 19.80 - inactive
2 - 23.31 - nd
3 - 14.10 - inactive

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Kojic acid - 100 - 17.26
EAC: methanolic extract (crude); EAH: hexane fraction, EAD: DCM fraction; EAE: ethyl acetate fraction;
butanolic fraction; nd (not determined) due to non-reproducibility; inactive: >100 ug/mL or uM.

2.4. A-Glucosidase Activity of E. abrotanifolius

The inhibition of fractions from E. abrotanifolius against a-glucosidase at 200 pg/mL were
observed at a close range of 0.3 + 0.6 % to 3.2 + 0.52 % for hexane fraction and methanolic extract
respectively. The butanolic fraction had negative inhibition, therefore it was labelled “not
determined”. The compounds had similar activities ranging from 5.06 to 7.10 % at the same
concentration for compounds 3 and 1 respectively; this could be attributed to their similar chemical
structures. All samples from this plant had weak inhibitory activity against the enzyme despite
reports of the plant being used traditionally for treating diabetes, therefore further analysis was not
done as the results did not substantiate this claim (Davids ef al., 2016). The traditional use of the plant
for diabetes could be related to its high antioxidant property rather than enzyme inhibition as E.
arabicus, a plant from the same genus that has been reported to have a high antioxidant activity
(Abdel-Lateff et al., 2020).

2.5. A-Amylase Activity of E. abrotanifolius

The amylase inhibitory activities of fractions from E. abrotanifolius on a-amylase enzymes at
concentration of 100 pug/mL was investigated. The only fraction with activity (3.67 + 1.05 %) is the
DCM fraction. The other fractions had no activity. The compounds had weak amylase inhibitory
activity at and 200 uM when compared to acarbose which was the positive control. The inhibitory
activity of the compounds ranged from 1.98 + 0.7 to 9.57 + 1.81 % while acarbose’s was 71.19 + 2% at
the same concentration. Compounds 1 and 3 exhibits similar inhibition at 9.12 + 2.78 and 9.57 + 1.81
% respectively. Further assays were not done due to the weak activities of the samples against this
enzyme.

3. Materials and Methods
3.1. Plant Material

The leaves were collected on 19th March, 2021 at Harold Porter National Botanical Garden,
Betty’s Bay, Western Cape, South Africa, where it was identified by a taxonomist (Accession number:
GHPG-182-2008). It was air dried at room temperature for 10 days and milled using a laboratory
blender. The resulting plant material was weighed.

3.2. Equipment and Chemical Reagents

The NMR spectra (1D and 2D) were recorded on the Bruker Avance 400 MHz NMR spectrometer
(Bruker, Rheinstetten, Germany) at 400 MHz and 100 MHz for proton ('H) and carbon (**C)
respectively. The chemical shifts (0) were reported in parts per million (ppm) and coupling constants
(J) in Hz. The 'H and C NMR values were relative to the internal standard, tetramethy]l silane (TMS)
and were acquired in deuterated chloroform (CDCls). Column chromatography was performed using
normal-phase silica gel (particle size 0.063-0.2 mm; 70-230 mesh ASTM while TLC was performed on
silica gel aluminum sheets (Silica gel 60 F254, Merck). Visualization of the spots on TLC sheets was
achieved by spraying the sheets with vanillin sulfuric acid spray and applying heat from a heat gun.
Liquid Chromatography- Mass Spectrometry (LC-MS) was used in analyzing the methanolic extract
and BuOH fraction for the determination of the compounds present in the mixtures. This was
achieved by dissolving the samples in 2 mL. MeOH which were diluted 20 times and obtaining the
chromatograms in a negative mode. The chromatograms were compared to UNPD, COCONUT,
NPA, HMDB, KNApSAcK, ChEBI, FooDB, PubChem and NANPDBS databases to predict the
present compounds.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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3.3. Extraction and Fractionation of the Plant Material

Powdered E. abrotanifolius (270 g) was macerated in 80% methanol (4 x 1 L) and filtered after 24
hours. The filtrate was concentrated using a rotary evaporator at 45 °C until all the methanol was
removed and then freeze dried for 72 hours. The dried methanolic extract (60.2 g) was dissolved in
deionized water (250 mL) and successively extracted with hexane (150 mL), DCM (180 mL), EtOAc
(200 mL) and BuOH (200 mL) in a separating funnel. The respective extracts were concentrated till
dryness. Thin Layer Chromatography (TLC) was performed for each extract to visualize the profile
and determine the suitable solvent system for the column chromatography (CC). Hexane and DCM
extracts were combined due to their similar TLC profiles. The combined extracts (15 g) were
fractionated using gradient elution initiated with 100% hexane and gradually increasing the polarity
with EtOAc until 100% EtOAc to complete the elution. This resulted in the collection of 80 fractions.
Compound 1 (56 mg), which is a pale-yellow powder, crystallized out from fractions 8, 9 and 10.
Compounds 2 (100 mg) and 3 (60 mg), formed as white crystals from fractions 20-22 and 34-36
respectively. The crystals were washed with a mixture of hexane and DCM to remove any residual
impurities.

3.4. Anti-melanogenic activity

The anti-melanogenic activity was ascertained by determining the tyrosinase inhibitory activity
of the fractions and isolated compounds. A method described by Nerya et al. (2003) with some
modifications was used. For the extracts, the stock solution (10 mg/mL) was prepared by dissolving
each sample (10 mg) in DMSO (1 mL), while for the positive control (kojic acid) and isolated
compounds, the stock solution (0.02 M) was prepared by dissolving the corresponding weight of the
compounds, based on their molecular masses in DMSO (1 mL). The test samples were diluted from
the stock solutions: 100 pig/mL and 200 uM for the extracts and compounds respectively. The reaction
was initiated by introducing the test sample (70 ul) into a 96 well-plate, 30 ul of L-tyrosinase (1000
units/mL) was added immediately and the solution was incubated at room temperature (25 °C) for
20 minutes. After this incubation, 100 pl of substrate (2 mM L-tyrosine) was added and a second
incubation was done for 30minutes at the same temperature. The absorbance was read at 490nm after
the incubation. For control without enzyme (C), background solvent (20 ul DMSQO in 1980 ul distilled
water) was used in place of the test samples while buffer of pH 6.5 was used in place of the enzyme.
Kojic acid was used as positive control at various concentrations. The percentage inhibition was
calculated using equation 1.

(CE—C) = (SE~5) 100

Qo —
Inhibition (%) (CE—-0) 1

1)
Where

CE: Absorbance of control with enzyme

C: Absorbance of control without enzyme

SE: Absorbance of the test sample with enzyme

S: Absorbance of test sample without enzyme

3.5. Alpha-Glucosidase Inhibitory Assay

The inhibitory activity of the plant extracts and isolated compounds against a-glucosidase from
Saccharomyces cerevisiae was determined by a slight modification of the method reported by Yamaki
and Mori (2006). The reaction mixture of 50 uL of phosphate buffer (50 mM, pH 6.8), sample (10 uL,
200 pg/mL) and 50 pL of a-glucosidase solution (1U/mL) was incubated at 37 °C for 15 minutes in a
96 well plate. After the initial incubation, 20 uL of 5 mM substrate which was p-nitrophenyl-a-D-
glucopyranoside (p-NPG) was added to the reaction mixtures in the 96 well plates and incubated at
37 °C for 20 mins then the enzymatic reaction was terminated by adding 0.1 M sodium carbonate
(Na2CO:s) solution (50 pL). The enzymatic hydrolysis of the substrate was monitored by the amount
of p-nitrophenol liberated in the reaction mixture at 405 nm using the AccuReader M965 Metertech

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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(V1.11) spectrophotometer. Control without enzyme (C) was prepared by substituting enzyme with
the phosphate buffer while in control with enzyme (CE), DMSO, which is diluted to the same
concentration as the samples was used in place of the test samples. Acarbose at different
concentrations was used as the positive control. All experiments were done in triplicates and the %
inhibitory activity of the samples on a-glucosidase was calculated using equation 1.

3.6. Alpha-Amylase Inhibitory Assay

In a 96-well plate, 50 uL of phosphate buffer (0.01 M, pH 6.9), 20 uL of porcine pancreatic a-
amylase (2 U/mL) solution and the test samples (20 pL) were added and incubated at room
temperature for 20 minutes. Afterwards, 20 uL of 1 % soluble starch was added to the well plates and
incubated further for 30 minutes at room temperature after which the reaction was stopped by the
addition of 90 uL of 3,5-dinitro salicylic acid (DNS). The reaction mixture was placed in a boiling
water bath for 10 minutes and the absorbance was read at 540 nm. Acarbose, at various concentrations
was used as a standard and each experiment was done in triplicate. The percentage inhibitory activity
of the a-amylase was calculated using equation 1.

4. Conclusions

The phytochemical studies of E. abrotanifolius resulted in the isolation of three known
compounds; 1, 2 and 3. These compounds were isolated for the first time in this plant as there has
been no report of either the phytochemical or bio-evaluation studies. Twenty-two metabolites were
identified using LC-MS, the most abundant compounds were palmitic acid, eucomic acid, trigonotin
A, chlorogenic acid and smilaside A. Despite reports of the plants being used traditionally to treat
diabetes, the extracts and isolated compounds from the plants did not show significant a-amylase
and a-glucosidase inhibitory activities. The methanolic extract (34.52 ug/mL) and the EtOAc fraction
(53.26 pg/mL) showed good tyrosinase inhibitory activities while the compounds showed no
inhibitions.

Supplementary Materials: The following supporting information can be downloaded at the website of this

paper posted on Preprints.org.
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