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ABSTRACT

Averrhoa bilimbi L., a tropical plant native to Southeast Asia, is traditionally used in folk medicine
to treat various ailments, including infections, inflammation, hypertension, obesity, and diabetes.
In this study, the fruits of A. bilimbi L. were successfully isolated and identified as /-sitosterol
(1), zeorin (2), helilandin B (3), 2'-hydroxy-3',4",6"-trimethoxychalcone (4), myricetin (5),
quercetin (6), cinchonain la (7), syringaresinol (8), and syringaresinol diglucoside (9). All the
isolated compounds were tested for their inhibitory effects on a-glucosidase and xanthine oxidase
. . (XO) activities. Compounds 3 and 4 demonstrated the strongest a-glucosidase inhibitory activity,
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Introduction

Averrhoa bilimbi L., a perennial plant in the Oxalidaceae
family, is native to tropical Southeast Asia. Traditionally, the leaves are
used in infusions and decoctions to manage fever, rectal inflammation,
diabetes, and postpartum health.* Additionally, leaf paste is applied for
skin conditions like itching, boils, and eruptions, as well as for
rheumatism, colds, mumps, syphilis, and venomous animal bites.? Its
fruits and flowers are also used in folk medicine to treat a variety of
ailments, including thrush, fever, inflammation, rectal bleeding,
hemorrhoids,® whooping cough, acne, hypertension, obesity, and
diabetes.* Previous reports highlight the medicinal properties of A.
bilimbi L., including antimicrobial,* antioxidant,® anti-inflammatory,®
wound-healing,” analgesic,® muscle-relaxant,® hepatoprotective,
antihypertensive,’*  anticancer,’?> and antidiabetic'® activities.
Phytochemical analyses have identified various bioactive compounds
in A. bilimbi L., including phenols, flavonoids, triterpenoids,
anthocyanins, alkaloids, saponins, coumarins, tannins, phytosterols, and
cardiac glycosides.** Although some specific compounds have been
isolated from A. bilimbi L.,*>16 studies directly linking these compounds
to pharmacological activities remain limited.
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The inhibition of a-glucosidase and xanthine oxidase (XO) enzymes
represents a promising therapeutic strategy for managing type 2
diabetes and hyperuricemia, respectively.r” a-Glucosidase, a key
enzyme involved in carbohydrate digestion, catalyzes the breakdown of
complex carbohydrates into glucose, thereby playing a pivotal role in
the management of postprandial hyperglycemia.'® Conversely, XO is
essential in purine metabolism and the production of uric acid, making
its inhibition an effective strategy for controlling gout and related
conditions.® The potential of natural compounds to inhibit these
enzymes presents an attractive opportunity for developing bioactive
agents with fewer side effects compared to synthetic inhibitors.?® As
part of our ongoing research to identify a-glucosidase and xanthine
oxidase inhibitors from Thai medicinal plants,*3?1?2 we have isolated
and elucidated nine compounds (1-9) from the fruits of A. bilimbi L.
(Figure 1). The a-glucosidase and xanthine oxidase inhibitory activities
of all isolated compounds were assayed.

Materials and Method

General experimental procedures

Column chromatography was carried out using silica gel 60 (particle
size 0.040-0.063 mm, Silicycle) and Sephadex LH-20 (GE Healthcare
Bio-Sciences AB, Uppsala, Sweden). Thin-layer chromatography
(TLC) was utilized to monitor fractions and isolated compounds,
employing silica gel 60 Fzss plates (Merck). Nuclear magnetic
resonance (NMR) spectra were recorded using Bruker AvanceNEO 600
and Bruker Avance 500 spectrometers. High-resolution electrospray
ionization mass spectrometry (HRESIMS) was performed using an
X500R QTOF mass spectrometer (Sciex, USA) and a Dionex Ultimate
3000 HPLC system paired with a QExactive Hybrid Quadrupole
Orbitrap mass spectrometer (Thermo Fisher Scientific).

Plant material

The fruits of Averrhoa bilimbi L. were harvested in October 2023 from
Uttaradit Province, Thailand. The plant was verified and authenticated
by Asst. Prof. Dr. Kanit Wangwasit from the Department of Biology,
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Faculty of Science, Mahasarakham University, Thailand, where a
voucher specimen (K. Wangwasit 240807-1) was maintained.
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Figure 1. Chemical structures of 1-9.

Extraction and isolation

The dried powder of A. bilimbi L. fruits (1.7 kg) was extensively
extracted at room temperature using 95% ethanol (EtOH) (6 L x 5). The
combined EtOH extracts were concentrated under reduced pressure to
obtain a crude residue (111.5 g). This crude EtOH extract was dissolved
in water and partitioned successively with n-hexane and ethyl acetate
(EtOAC), yielding n-hexane (42.0 g) and EtOAc (28.0 g) fractions. The
EtOAc fraction was subjected to silica gel column chromatography
(CC) with gradient elution using n-hexane—EtOAc (8:2 to 0:10, v/v) and
EtOAc—methanol (MeOH) (10:0 to 0:10, v/v). Based on thin-layer
chromatography (TLC) profiles, the eluates were combined into eight
fractions (EA.1-EA.8). Fraction EA.2 (1.4 g) underwent further
separation on silica gel CC eluted with n-hexane-EtOAc (8:2, V/v),
yielding in five subfractions (EA.2.1-EA.2.5). Subfraction EA.2.2 (0.2
g) was purified through silica gel CC with n-hexane-EtOAc (8:2, v/v),
followed by Sephadex LH-20 CC using chloroform (CHCI3)-MeOH
(1:4, viv), affording 1 (16.7 mg) and 2 (3.8 mg). Similarly, subfraction
EA.2.3 (0.4 g) was purified to yield 3 (4.5 mg) and 4 (5.2 mg). Fraction
EA.3 (1.5 g) was fractionated on silica gel CC eluted with n-hexane—
EtOAc (75:25, viv), producing four subfractions (EA.3.1-EA.3.4).
Compound 8 (12.0 mg) was obtained from subfraction EA.3.1 (0.3 g)
after further purification through silica gel CC eluted with n-hexane—
EtOAcC (75:25, v/v) and Sephadex LH-20 CC using CHCIs—MeOH (1:4,
v/v). Fraction EA.5 (3.5 g) was separated on silica gel CC with n-
hexane—EtOAc (7:3, v/v), resulting in seven subfractions (EA.5.1-
EA.5.7). From subfraction EA.5.2 (0.3 g), compounds 5 (7.5 mg) and 6
(8.5 mg) were purified using silica gel CC with CHClz—MeOH (95:5,
v/iv), followed by Sephadex LH-20 CC with CHCIs-MeOH (1:4, v/v).
Compound 7 (8.0 mg) was isolated from subfraction EA.5.4 (0.4 g)
using the same chromatographic techniques. Fraction EA.7 (4.5 g) was
fractionated on silica gel CC eluted with n-hexane-EtOAc (6:4, v/v),
yielding seven subfractions (EA.7.1-EA.7.7). Subfraction EA.7.2 (0.4
g) was further purified through silica gel CC with CHCIz—MeOH (9:1,
v/v) and Sephadex LH-20 CC using CHCI>—MeOH (1:4, v/v), resulting
in the isolation of 9 (6.5 mg).

a-Glucosidase inhibition assay

The a-glucosidase inhibition assay was conducted following a
previously established method?? with slight modifications. Solution A
was prepared by dissolving yeast a-glucosidase (0.1 U/mL) and p-
nitrophenyl-a-D-glucopyranoside (1 mM) in a 0.1 M phosphate buffer
at pH 6.9. For Solution B, 10 uL of the test sample was mixed with 40
uL of a-glucosidase solution and incubated at 37°C for 10 min. The
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reaction was initiated by adding 50 uL of Solution A to Solution B,
followed by another incubation at 37°C for 20 min. To stop the reaction,
100 uL of 1 M Na2CO3 was added. Absorbance was recorded at 405
nm, and the percentage of inhibition was determined using the
following formula [(Ao — A1) / Ao] x 100, where Ao represents the
absorbance of the control (no sample), and A1 is the absorbance with
the sample. The ICso value (the concentration of inhibitor required to
reduce enzyme activity by 50%) was determined from a concentration-
inhibition curve. All experiments were conducted in triplicate, and the
results were presented as mean + standard deviation. The inhibitory
activity of the samples was compared to acarbose, which was used as a
positive control.

Xanthine oxidase inhibition assay

The test samples were initially prepared as 10 mM stock solutions in
dimethyl sulfoxide (DMSO) and subsequently diluted with phosphate
buffer to achieve the desired concentrations. The assay for xanthine
oxidase (XO) inhibition utilized xanthine as a substrate, following a
previously established protocol.?® Briefly, 100 L of xanthine oxidase
solution (0.03 U/mL) in 50 mM phosphate buffer (pH 7.5) was
combined with 50 uL of the test sample in a 96-well plate. After a 5-
minute incubation at 37 °C, 50 xL of xanthine solution (0.60 mM) was
added to initiate the reaction. The reaction progress was monitored by
measuring the absorbance at 295 nm every minute for 10 min using a
microplate reader. The phosphate buffer was used as the vehicle control,
while allopurinol served as the positive control. The XO inhibitory
activity was assessed by comparing the absorbance of the test samples
to those of the control wells. The I1Cso value was determined using
GraphPad Prism 8.0 software.

Results and Discussion

Phytochemical identification

The phytochemical investigation of Thai A. bilimbi L. fruits using
chromatographic and spectroscopic techniques led to the identification
of nine compounds, including f-sitosterol (1), zeorin (2), helilandin B
(3), 2"-hydroxy-3',4',6'-trimethoxychalcone (4), myricetin (5), quercetin
(6), cinchonain la (7), syringaresinol (8), and syringaresinol diglucoside
(9). Their chemical structures were elucidated through extensive
spectroscopic methods and comparisons with those previously reported.
Compound 1 was characterized as a white crystal. Analysis of the *H
and *C NMR data (Table 1) revealed that it belongs to the class of
sterol-type compounds. Its *H NMR data displayed a multiplet at ou
5.35, corresponding to an olefinic proton, and a triplet of doublets of
doublets at 51 3.52, attributed to a carbinolic proton. The *C NMR data
revealed one olefinic methine carbon (dc 141.0), indicative of a carbon-
carbon double bond. Based on its NMR spectral data and a comparison
with previous literature, compound 1 was assigned as f-sitosterol, a
commonly occurring plant-derived sterol.?* Compound 2 was obtained
as a colorless solid. Analysis of the *H and **C NMR data (Table 1)
indicated that it belongs to the class of hopane-type triterpenes. The
upfield methine proton H-5 (6n 0.72, d, J = 10.8 Hz) displayed a 1,2-
diaxial coupling with the oxymethine proton (on 3.75, ddd, J = 10.2,
6.0, 4.2 Hz), indicating that the hydroxyl group at C-6 was oriented in
the a-configuration. The key signal for the identification of the 6-OH
group of 2 was also determined through analysis of the HMBC data.
Based on the above data, compound 2 was determined as zeorin.?
Compound 3 was isolated as a yellow wax. The 'H NMR data of 3
(Table 2) revealed signals characteristic of a hydrogen-bonded hydroxyl
proton (on 12.18), a pair of trans olefinic protons at 6w 7.61 (d, J = 15.6
Hz) and 7.58 (d, J = 15.6 Hz), a phenyl group at on 7.72 (m) and 7.45
(m), a singlet aromatic proton (Jw 6.39), and three singlet methoxyl
protons at 51 3.84 (x 2) and 3.70. The analysis of the 3C NMR spectrum
exhibited 18 signals, including one ketone carbonyl (dc 193.0) and four
oxygenated aromatic (dc 162.7, 160.2, 155.0, and 135.4) carbons. The
positions of the methoxy groups at C-4', C-5', and C-6' were confirmed
through HMBC correlations. Based on this spectral analysis, compound
3 was identified as a chalcone derivative, named helilandin B.%
Compound 4 was characterized as yellow wax.
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Table 1: *H (600 MHz) and **C (150 MHz) NMR data of 1 and 2 in DMSO-ds (6 in ppm, J in Hz)
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1 2
No.
On dc OH dc
1 37.4 40.9
2 31.8 18.0
3 3.52 (tdd, 4.8, 4.2, 3.6) 72.0 43.6
4 42.4 333
5 141.0 0.72 (d, 10.8) 59.9
6 5.35 (m) 1220 3.75 (ddd, 10.2, 6.0, 4.2) 66.6
7 321 1.93 (d, 13.2) 447
1.35(d, 3.5)
320 421
9 50.3 49.3
10 36.6 38.6
11 21.2 21.3
12 39.9 23.6
13 425 48.9
14 56.9 41.4
15 26.2 33.9
16 28.4 20.6
17 56.2 53.8
18 0.68 (5) 18.9 436
19 1.01(5) 12.0 40.9
20 36.3 26.1
21 0.92 (d, 6.6) 192 2.09 (m) 50.4
22 341 715
23 245 112 (9) 36.6
24 46.0 0.94 (5) 219
25 203 0.81 (5) 16.8
26 0.83 (d, 6.6) 20.0 0.98 (5) 18.1
27 0.81 (d, 6.6) 196 0.92 (5) 16.9
28 232 0.71 (5) 158
29 0.84 (t,7.2) 12.1 1.03(5) 28.9
30 1.07 (5) 30.8
6-OH 3.88 (d, 6.6)
22-OH 3.81(5)
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Table 2: *H (600 MHz) and *C (150 MHz) NMR data of 3, 4, 8, and 9 in DMSO-dg (6 in ppm, J in Hz)

3 4 8 9
No.
o doc On dc O doc O dc
1 135.3 134.7 1315 137.1
2 7.72 (m) 128.4 7.72 (m) 128.4 6.60 (s) 103.7 6.66 (s) 105.0
3 7.45 (m) 129.0 7.46 (m) 129.0 147.9 152.6
4 7.45 (m) 130.3 7.46 (m) 130.5 134.9 134.1
5 7.45 (m) 129.0 7.46 (m) 128.4 147.9 152.6
6 7.72 (m) 128.4 7.72 (m) 129.0 6.60 (s) 103.7 6.66 (s) 105.0
7 193.0 1928  4.62(d, 4.2) 85.3 4.67 (d, 3.6) 85.0
8 7.61(d, 15.6) 126.6 7.68 (d, 15.6) 127.6 3.06 (m) 53.7 3.46 (m) 53.7
9 7.58 (d, 15.6) 143.2 7.61 (d, 15.6) 1425 4.17 (m) 711 3.82 (m) 67.3
4.16 (m) 4.20 (m)
i 108.8 107.1 1315 137.1
2 162.7 155.7 6.60 (s) 103.7 6.66 (s) 105.0
3 6.39 (s) 96.6 6.11(d, 2.5) 130.5 147.9 152.6
4 155.0 157.7 134.9 134.1
5’ 135.4 6.30 (s) 88.5 147.9 152.6
6 160.2 157.3 6.60 (s) 103.7 6.66 (s) 105.0
7 4.62 (d, 4.2) 85.3 4.67 (d, 3.6) 85.0
8 3.06 (m) 53.7 3.46 (m) 53.7
o 4.17 (m) 711 3.82 (m) 67.3
4.16 (m) 4.20 (m)
1" 5.15(d, 7.2) 101.3
2" 3.46 (m) 71.3
3" 3.42 (m) 71.3
4" 3.36 (M) 70.5
5" 3.20 (m) 75.2
6" 3.43 (m) 61.2
3.57 (m)
3,5-0CHs 3.77 () 56.0 3.85 (s) 56.4
3"-OCH; 3.65 (s) 60.0 3.77 () 56.0 3.84 (s) 56.4
4"-OCHs 3.70 (s) 60.6 3.92 (s) 56.1
5"-OCH; 3.84 (s) 61.5 3.77 (5) 56.0 3.84 (s) 56.4
6'-OCH; 3.84 (s) 56.1 3.92 (s) 56.0
4,4'-OH 8.24 (s)
2"-OH 12.18 (s) 12.63 (s)

A detailed analysis of the *H and 3C NMR data of 4 (Table 2) revealed
a structure closely resembling that of 3, with one key difference. In 4, a
methoxy group was located at C-3’ and a methine proton at C-5',
whereas in 3, these positions were reversed, with a methoxy group at C-

5" and a methine proton at C-3'". The HMBC correlations confirmed the
precise placement of all substituents on ring A. Based on this analysis,
the structure of 4 was determined as 2'-hydroxy-3'4'.6'-
trimethoxychalcone.?” Compound 5 was obtained as a pale yellow
powder. The *H NMR data of 5 (Table 3) revealed two doublet signals
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at on 6.37 (d, J = 2.4 Hz) and dw 6.18 (d, J = 1.8 Hz), corresponding to
two meta-coupled protons of ring A. A singlet signal at on 7.23 (X 2)
was observed, corresponding to two symmetrical protons on ring B.
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Additionally, singlet signals for six hydroxyl groups were observed at myricetin.?
on 12.48, 10.79, 9.31, 9.21 (x 2), and 8.78. The HMBC correlations

Table 3: H (600 MHz) and **C (150 MHz) NMR data of 5-7 in DMSO-ds (6 in ppm, J in Hz)

No. 6 7
o dc o dc o dc
2 146.8 146.8 4.84 (s) 78.4
3 135.8 135.7 4.09 (d, 3.0) 64.2
4 175.7 175.8 2.78 (dd, 16.8, 4.2) 28.3
2.56 (dd, 17.4, 3.6)
5 160.7 160.7 155.4
6 6.18 (d, 1.8) 98.1 6.18 (d, 1.8) 98.1 6.20 (s) 94.9
7 163.8 163.8 151.9
8 6.37 (d, 2.4) 93.2 6.40 (d, 1.8) 93.3 104.1
9 156.1 156.1 150.1
10 103.0 103.0 104.1
1 120.8 121.9 130.0
2' 7.23(5) 107.2 7.67 (d, 2.4) 115.0 6.79 (d, 1.8) 114.4
3 145.7 145.0 143.9
4 135.9 147.6 144.4
5 145.7 6.88 (d, 8.4) 1155 6.63 (d, 7.8) 115.6
6 7.23(s) 107.2 7.54 (dd, 8.4, 2.4) 119.9 6.48 (dd, 8.4, 1.8) 117.8
a 3.08 (dd, 15.6, 7.2) 374
2.71 (dd, 15.6, 1.2)
B 4.31(d, 6.6) 332
1" 133.2
2" 6.49 (d, 1.8) 114.7
3" 1445
4 145.1
5" 6.57 (d, 8.4) 115.6
6" 6.42 (d, 8.4, 1.8) 117.7
-COO- 168.1
3-OH 9.31(s) 9.32(s) 4.66 (d, 4.2)
5-OH 12.48 (s) 12.48 (s) 9.66 (s)
7-OH 1079 (5) 10.75 (s)
3-OH 9.21 (s) 9.27 (s) 8.74(s)
4"-OH 8.78 (s) 9.55 (s) 8.70 (s)
5-OH 9.21(s)
3"-OH 8.74 (s)
4"-OH 8.65 (s)

© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License

confirmed the positions of these hydroxyl groups at C-3 (dc 135.9), C-
5 (dc 160.7), C-3' (dc 145.7), C-4' (dc 135.9), and C-5' (dc 145.7).
Accordingly, compound 5 was identified as a flavonol known as
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Compound 6 was isolated as a pale yellow powder. Analysis of the *H
and *C NMR data (Table 3) revealed the characteristics of a flavonol
skeleton, similar to those of 5. The NMR data differed in the presence
of a methine proton at Jx 6.88 (d, J = 8.4 Hz) instead of a hydroxyl
group at C-5' (dc 115.5) on ring B. Consistent with this observation,
compound 6 was determined as quercetin, a pigment found in many
plants.?® Compound 7 was obtained as yellow wax. The *H NMR data
(Table 3) indicated the presence of a flavan-3-ol framework, as
evidenced by AMXz-type signals at on 4.84 (s), 4.09 (d, J = 3.0 Hz),
2.78 (dd, J = 16.8, 4.2 Hz), and 2.56 (dd, J = 17.4, 3.6 Hz),
corresponding to H-2, H-3, and H-4, respectively. A singlet aromatic
proton signal at on 6.20 suggested a trisubstituted A-ring. The aromatic
ABX-type signals at on 6.79 (d, J = 1.8 Hz), 6.63 (d, J = 7.8 Hz), and
6.48 (dd, J = 8.4, 1.8 Hz), along with the chemical shifts and coupling
patterns, confirmed the presence of a 5,7,3',4"-tetrahydroxyflavan-3-ol
core. The substituent was identified through *H and 3C NMR analysis,
revealing mutually coupled benzylic methine signals at 6n 4.31 (d, J =
6.6 Hz) and methylene signals at 6w 3.08 (dd, J = 15.6, 7.2 Hz) and 2.71
(dd, J=15.6, 1.2 Hz). Additional ABX-type aromatic signals at o+ 6.57
(d, J = 8.4 Hz), 6.49 (d, J = 1.8 Hz), and 6.42 (dd, J = 8.4, 1.8 Hz),
along with a carboxyl carbon signal at dc 168.1, were also observed.
These findings suggested the presence of a phenylpropanoid (Cs—Cs)
unit containing a 3,4-dihydroxy aromatic system, linked to the benzylic
J-position via a carbon—carbon bond. Thus, compound 7 was identified
as cinchonain la.®

Compound 8 was characterized as a white wax. The H and *C NMR
data of 8 (Table 2) displayed singlet signals for four aromatic protons
at o 6.60 x 4, two hydroxyl groups at on 8.24 x 2, four methoxy groups
at on 3.77 x 4, and signals corresponding to a 3,7-dioxabicyclo[3.3.0]
octane-type lignan with eight aliphatic protons. The simplicity of the H
and ®C NMR spectra suggested that 8 is a symmetrical lignan.
Stereochemically, the bicyclooctane-type lignans were determined to
occur naturally in the cis-configuration of the protons, based on the
coupling constants between H-7/H-7' and H-8/H-8'. Accordingly, the
structure of 8 was assigned as syringaresinol.3* Compound 9 was
isolated as a white wax. Analysis of the *H and *C NMR data of 9
(Table 2) revealed similarities to those of 8, with the notable exception
of two p-D-glucopyranosyl moieties located at C-4 and C-4'. The
presence of these sugar moieties was confirmed through HMBC
networks. Based on this analysis, the structure of 9 was identified as a
symmetrical lignan glycoside, named syringaresinol diglucoside.®?

Bioactivities

The a-glucosidase inhibitory activity of 1-9 was assessed (Table 4).
Among them, compounds 3 and 4 showed the strongest inhibitory
effects, with ICso values of 4.10 + 0.20 and 4.79 + 0.27 pM,
respectively. These values indicate significantly greater activity
compared to the positive control, acarbose (ICso 170 * 4.12 pM),
emphasizing their potential for further research and development. The
other compounds, except for compound 1, exhibited good inhibition,
with 1Cso values in the range of 17.6-82.3 puM, while compound 1
displayed no significant activity (>250 uM). Although the structures of
the isolated compounds varied significantly, including steroid,
triterpenoid, chalcones, flavonolignan, flavonoids, and lignans,
chalcones (3 and 4) exhibited the most potent a-glucosidase inhibition.
These compounds demonstrated approximately 40-fold stronger
inhibitory activity against a-glucosidase compared to the standard
acarbose. This result is consistent with previous findings, which suggest
that the presence of a 2'-hydroxyl group on ring B, along with the
structural flexibility of chalcones, enhances their inhibitory activity.
These features play a crucial role in the interaction of chalcones (3 and
4) with the enzyme. Although some studies have reported that chalcones
and their derivatives can inhibit a-glucosidase, research investigating
the inhibitory effects of chalcones on this enzyme remains limited.3*
All isolated compounds were also tested for their XO inhibitory activity
(Table 4). Compounds 4 and 7 displayed XO inhibition, with ICso
values of 48.4 + 0.03 and 52.8 + 0.02 uM, respectively. Other
compounds displayed ICso values >100 puM, indicating no significant
inhibition. Notably, among the two isolated chalcones (3 and 4),
compound 4 demonstrated the highest activity (ICso value of 48.4 + 0.03
HUM), whereas 3 was completely inactive. The potent activity of 4 could

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

be linked to the placement of methoxy groups at positions C-3, C-4, and
C-6 on the A-ring. To date, only a limited number of studies have
reported the XO inhibitory activity of flavonolignans.® Based on the
I1Cso value of 7 (52.8 £ 0.02 uM), these findings further support the XO
inhibitory potential of this class of flavonolignans. These results suggest
that chalcone (4) and flavonolignan (7) are bioactive constituents of A.
bilimbi L., with significant potential for use in gout treatment.

Table 4: a-Glucosidase and xanthine oxidase inhibitory
activities of 1-9

Compound 1Coo (UMY
a-Glucosidase Xanthine oxidase

1 >250 NDP
2 64.1+2.14 >100
3 4.10 £0.20 >100
4 479 £0.27 48.4 +£0.03
5 62.3+1.17 >100
6 51.1+1.37 >100
7 17.6 £0.45 52.8 +0.02
8 82.3+2.75 >100
9 442 +£0.74 >100

Acarbose® 170 £4.12

Allopurinol® 155 +0.01

2 The ICso values are presented as the mean + SD.
® Not determined.
¢ Positive control.

Conclusion

In this study, nine compounds were isolated and identified from the
fruits of Thai A. bilimbi L., including one steroid (1), one triterpenoid
(2), two chalcones (3 and 4), two flavonoids (5 and 6), one
flavonolignan (7), and two lignans (8-9). Among these, compounds 3
and 4 showed the most potent a-glucosidase inhibition (ICso 4.10 £0.20
and 4.79 + 0.27 pM, respectively), while compound 4 displayed the
highest XO inhibition (ICso 48.4 + 0.03 uM). To the best of our
knowledge, this is the first report of the isolation of 2-4 and 7-9 from
this plant. These results highlight the importance of further exploring A.
bilimbi L. Additional research is needed to fully understand the
potential of its compounds, particularly for their possible applications
in treating diabetes and gout.
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