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Abstract

Allium ascalonicum (shallot) is a medicinal plant with promising potential in the management
of type 2 diabetes mellitus (T2DM). This review summarizes the phytochemical constituents,
mechanisms of action, and existing research gaps that warrant further exploration for targeted
drug development. A systematic literature search was performed using PubMed, ScienceDirect,
and Google Scholar to identify relevant studies published between 2013 and 2023. Only full-text
original research articles in English were included, while reviews and incomplete studies were
excluded. The search strategy employed the keywords: “Allium ascalonicum OR shallot AND
a-glucosidase.” The findings indicate that A. ascalonicum demonstrates significant antidiabetic
activity across in vitro, in vivo, and limited human studies, primarily through inhibition of the
a-glucosidase enzyme. This activity is largely attributed to quercetin and other flavonoid
compounds, which play an essential role in reducing blood glucose levels and mitigating
oxidative stress. Collectively, the evidence highlights the therapeutic potential of A. ascalonicum
as a natural a-glucosidase inhibitor. However, further clinical investigations and comprehensive
toxicity assessments are required to establish its efficacy and safety as a standardized herbal
medicine and future phytopharmaceutical candidate for diabetes management.
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Abstrak

Allium ascalonicum (bawang merah) merupakan tanaman obat yang memiliki potensi menjanjikan
dalam pengelolaan diabetes melitus tipe 2 (DMT2). Artikel tinjauan ini merangkum kandungan
fitokimia, mekanisme kerja, serta celah penelitian yang masih ada dan perlu dieksplorasi lebih
lanjut untuk pengembangan obat yang lebih terarah. Pencarian literatur dilakukan melalui basis
data PubMed, ScienceDirect, dan Google Scholar untuk mengidentifikasi penelitian relevan
yang diterbitkan pada periode 2013 hingga 2023. Hanya artikel penelitian asli berteks lengkap
dalam bahasa Inggris yang disertakan, sementara artikel tinjauan dan penelitian yang tidak
lengkap dikecualikan. Strategi pencarian menggunakan kata kunci: “Allium ascalonicum OR
shallot AND a-glucosidase.” Hasil kajian menunjukkan bahwa A. ascalonicum memiliki aktivitas
antidiabetes yang signifikan pada uji in vitro, in vivo, dan terbatas pada penelitian manusia,
terutama melalui mekanisme penghambatan enzim a-glukosidase. Aktivitas ini terutama
dikaitkan dengan kandungan quercetin dan senyawa flavonoid lainnya yang berperan penting
dalam menurunkan kadar glukosa darah serta mengurangi stres oksidatif. Secara keseluruhan,
bukti yang ada menegaskan potensi terapeutik A. ascalonicum sebagai inhibitor a-glukosidase
alami. Namun demikian, penelitian klinis lebih lanjut dan evaluasi toksisitas yang komprehensif
masih diperlukan untuk memastikan efektivitas dan keamanannya sebagai obat herbal terstandar
maupun kandidat fitofarmaka di masa depan untuk pengelolaan diabetes.

Kata Kunci: Allium ascalonicum, antidiabetes, bawang merah, fitokimia, penghambatan
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1. Introduction

Indonesia is recognized as one of the world’s largest
producers of shallots. According to data from the
Central Bureau of Statistics (BPS, 2022), the country
produced approximately 1.97 million tons of shallots,
with Central Java being the leading contributor, yielding
556,058 thousand tons. Within this province, Brebes
accounted for the highest share at 62.86%, followed
by Demak (9.56%) and Pati (8.23%)." Shallots (Allium
ascalonicum L.) are widely cultivated horticultural
crops in Indonesia and are commonly used both as
flavoring agents in traditional cuisine and as herbal
remedies. Around 80% of the Indonesian population
relies on medicinal plants for disease treatment due to
strong empirical beliefs in their efficacy, including for
managing blood glucose levels, rather than depending
solely on conventional therapies. Diabetes mellitus
(DM) is a metabolic disease characterized by chronic
hyperglycemia, where blood glucose levels remain
above normal thresholds.? Standard fasting blood
glucose (FBG) concentrations range between 70—
100 mg/dL, while postprandial glucose (PPG) levels
should not exceed 140 mg/dL, and random blood
glucose (RBG) levels should remain below 200 mg/dL.
By contrast, diabetic conditions are defined by FBG
2 126 mg/dL, PPG = 200 mg/dL, or RBG = 200 mg/
dL. Approximately 90% of diabetes cases in Indonesia
were classified as type 2 diabetes mellitus (T2DM)
in 2021, a year when the country ranked fifth among
the ten nations with the highest diabetes prevalence
worldwide.?

The management of T2DM is strongly associated
with postprandial glucose regulation, which reflects
blood glucose levels measured two hours after
a meal.*® During digestion, starch is hydrolyzed
into monosaccharides, a process in which two key
enzymes—a-amylase and a-glucosidase—play crucial
roles.”® Inhibiting these enzymes has become an
important therapeutic strategy, with acarbose being
one of the most widely prescribed a-glucosidase
inhibitors. Adverse gastrointestinal effects—such as
flatulence, nausea, and abdominal discomfort—often
limit its therapeutic use in clinical settings.'®"" This has
prompted increasing interest in exploring plant-derived
alternatives, such as shallots, which are expected to
offer hypoglycemic benefits with fewer side effects.

Allium ascalonicum is a perennial herb characterized
by multi-layered bulbs formed from leaf sheaths.
Taxonomically, it belongs to the genus Allium, formerly
classified under Alliaceae but now placed within the
Amaryllidaceae family.'>'® Although morphologically
similar to Allium cepa (common onion), shallots differ
in several aspects: they are smaller in size, possess an
elongated shape, and exhibit a stronger aroma, largely
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due to their higher sulfur content.’ In addition to its
sulfur constituents, the volatile compound 2-methyl-2-
pentenal also serves as a key marker that differentiates
onions from shallots.™ This plant has many benefits for
the wider community that have been proven, including
antidiabetic,®%-'® antimicrobial,'®-?* antioxidant,'#19.25-30
antifungal,?*3-3% and anti-inflammation.3*** In addition,
other activities have been reported, including
cytotoxic®®, antiandrogen®, antiallergic®®, analgesic®,
and anoctamin-1 inhibitor.*

Although various pharmacological investigations on
natural products such as shallots have been conducted,
studies specifically evaluating the antidiabetic potential
of A. ascalonicum—whether in vitro, in vivo, or through
clinical trials—remain scarce. This gap underlies the
present review, which aims to highlight the bioactive
metabolites contained in A. ascalonicum and assess
their potential role in the development of standardized
herbal medicines for glycemic control. By compiling
current findings, this article seeks to provide a stronger
empirical basis for the antidiabetic applications of
shallots and encourage future research toward their
therapeutic utilization.

2. Materials and Methods

The literature review was carried out through a
systematic search of several electronic databases,
including PubMed, ScienceDirect, and Google
Scholar, to identify relevant publications concerning
the use of Allium ascalonicum in the prevention and
management of diabetes. The search was restricted
to articles published between 2013 and 2023, with
inclusion criteria limited to full-text research papers
available in English. Review articles and incomplete
studies were excluded from consideration.

The search strategy employed the keywords: “Allium
ascalonicum OR shallot AND a-glucosidase.” Titles
and abstracts retrieved through this process were
screened to ensure their relevance to the focus of the
present study. Moreover, further relevant studies were
retrieved through a review of the reference lists of the
included articles. A detailed flow diagram outlining the
search process and the number of articles obtained is
presented in Figure 1.

3. Result and Discussion

Of the 912 articles identified, 17 studies included
eligibility ~criteria for analysis. The results of
phytochemical, in vitro, in vivo, and human studies are

tabulated in Table 1-4.

3.1.Phytochemical content
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Table 1. Phytochemical of Allium ascalonicum
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Part of use Main chemical compound Ref
Bulbs/flesh Quercetin 56
Peel/skin Quercetin, anthocyanin 16
Bulbs/flesh Quercetin 3,4’-diglucoside, quercetin 4'-glucoside, and quercetin 4
Bulbs/flesh Quercetin, quercetin-4’-O-glucoside and quercetin-3,4’-O-diglucoside 38
Peel and bulbs Quercetin, quercetin aglycone, quercetin monoglycoside, quercetin-di-glucoside, methylated-quercetin- 40

hexose(-glucoside)
Bulbs Quercetin, rosmarinic, p-coumaric acids s
Bulbs Flavonoids, volatile oil, saponins, tannins, and terpenoid 6
Bulbs 3,24-acetonideclethric acid, ursolic acid, randiasaponin 1V, ilekudinoside W, and (25S)- 13,3[3,243- 20
trihydroxyspirost-5-en 1-O-a-L-rhamnopyranosyl-(1—2)- a-L-arabinopyranoside
Rhizome Triterpenoid s
Peel/skin Phenolic acid, flavonoid and anthocyanin 1
Peel/skin Alkaloids, polyphenols, flavonoids, anthocyanin, and tannins 30
Oil 2-methyl-2-pentenal 15

A large number of secondary metabolites has been
reported from A. ascalonicum and each part contains
a different content. Identification with thin layer
chromatography (TLC) of shallot bulbs exhibited
quercetin, quercetin-4’-O-glucoside and quercetin-3,4’-
O-diglucoside compound,®38-4° glkaloids, glycosides,
tannins, saponins, flavonoid, anthraquinones,
phlobatannins, rosmarinic, p-coumaric acids, dipropyl
disulphide, and allyl propyl disulphide.?*#'42 Besides,
identification with HR-ESI-MS, NMR spectral data
showed five compounds detected in dichloromethane,
ethyl acetate, and water fraction bulb of A.
ascalonicum, 3,24-acetonideclethric acid (1), ursolic
acid (2), randiasaponin IV (3), ilekudinoside W (4),
and (25S)- 18,3B,24B-trihydroxyspirost-5-en 1-O-o-
L-rhamnopyranosyl-(1—2)- a-L-arabinopyranoside.?
Another part, such as rhizome contains triterpenoid,*
skin contains flavonoid, phenolic acid, anthocyanin,
alkaloids, polyphenols, and tannins'*, and oil
contains diallyl sulphides and 2-methyl-2-pentenal.*44

The bulb part is the most commonly used and
one of the most common compounds sfound is
quercetin which belongs to the group of flavonols,
flavonoids.® Quercetin is one of the component that
is also responsible for color pigments in shallot.
Moreover, as the principal a-glucosidase inhibitor in
A. ascalonicum, quercetin plays an important role in
diabetes mellitus management and is associated with
multiple pharmacological effects.*'4”

Table 2. In vitro

Quercetin might be a future potential for drug
development. Research by Zubair et.al. 2021 showed
quercetin content was 65.46+0.0002mg/kg, total
flavonoids content of the ethanol extract A. ascalonicum
bulb was 0.3634 + 0.018 mg QE/100 mg while the total
phenolics content was 0.4834 + 0.003 mg GAE/100
mg.?° Another study shown the total flavonoid content
of ethanol extract (bulb) was 13.484 mg QE/g and
the n-hexane, ethyl acetate, and water fractions are
5.436+_0.001, 96.776+_0.015, and 7.200+_0.001 mg
QE/g, respectively.*®

The concern is the content of flavonoids that are
found in plants. Flavonoids have many bioactivities
such as antidiabetic, antioxidant, lower risk of fatal
cardiovascular, and are always present in plants.*
Based on the relation between structure and activity,
polyhydroxy groups in flavonoids have an important
role in inhibiting the activity of a-glucosidase enzymes.
According to areview by Dhanya et al. (2022), quercetin
demonstrates potential as an antidiabetic agent by
acting on multiple physiological targets, including the
pancreas, small intestine, liver, and skeletal muscle.
Over the long term, quercetin is considered a valuable
natural compound for managing diabetes and its
complications, largely through its ability to modulate
key metabolic and signaling pathways.*!

Flavonoids and phenolic compounds, known for their

Reference drug/

Part of use Object of research Mechanism Result Ref
Standard
Peel (Ethyl acetate Acarbose Saccharomyces a-glucosidase ICso extract = 6
and methanol extract) cerevisiae inhibition 0.012+0.002 mg/
mL and 0.047+0.04
mg/mL
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Table 3. In vivo.
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Exposure and/

Treatment (part of

Animal Mechanism use, dose, period, Result Ref
standard drugs
extract)
Male Wistar rats *Alloxan monohydrate Improve A. ascalonicum at a 1 histopathological 57

18 mg/150g BW (i.p)
*Metformin 45mg/kg BW
(p-0)

Male Wistar rats *Alloxan monohydrate
100 mg/kg BW (s.c)
*Glibenclamide 5mg/
kg BW (p.o), metformin
100mg/kg BW (p.o),
acarbose 20mg/kg BW

(p-0)

dose 0.25, 0.5, and
0.75 g/kg BW (bulbs,
i.p, 14 days, extract)

histopathology liver.

Inhibit a-glucosidase. A. ascalonicum at

feature of liver

Blood glucose | 5
a dose 0.25 and

0.5 g/kg BW (bulbs,

i.p, eight weeks,

methanolic extract)

Administration: per oral (p.o), intraperitoneally (i.p), intravenously (i.v), subcutan (s.c), intragastric (i.g).

strong association with antidiabetic properties, were
identified through phytochemical evaluation of A.
ascalonicum extracts. These bioactive constituents
are believed to contribute significantly to the plant’s
hypoglycemic effects, highlighting their potential
as functional ingredients for the development of
supplements or standardized herbal formulations
aimed at glycemic control.

3.2. In vitro

The a-glucosidase inhibitory activity of A. ascalonicum
peel extracts has been evaluated in vitro using different
solvents. The ethyl acetate extract demonstrated a half-
maximal inhibitory concentration (ICso) 0f 0.012 + 0.002
mg/mL, whereas the methanol extract exhibited an ICso
of 0.047 + 0.04 mg/mL. In comparison, the reference
standard acarbose displayed a markedly higher ICso
value of 0.47 + 0.02 mg/mL. These results indicate
that A. ascalonicum, particularly the ethyl acetate
extract, exhibits stronger inhibitory activity against
a-glucosidase than acarbose, thereby suggesting its
potential in lowering blood glucose levels.®

The enzymatic reaction involves a-glucosidase,
the chromogenic substrate  p-nitrophenyl-a-D-
glucopyranoside, and phosphate buffer. This reaction
generates yellow p-nitrophenol and glucose. The
concentration of glucose released was quantified
using the glucose oxidase method with a commercially
available kit, and the percentage inhibition was

Table 4. In humans

calculated relative to the standard drug control.#52%3

Acarbose, a well-known oral antidiabetic drug, serves
as a competitive inhibitor of the a-glucosidase enzyme.
By mimicking the natural substrate of a-glucosidase,
acarbose binds competitively to the enzyme’s active
site, forming a stable enzyme—inhibitor complex. This
mechanism underlies its function as an oral antidiabetic
drug, inhibiting the hydrolysis of dietary starch and
consequently limiting the production of p-nitrophenol
and glucose. Consequently, the suppression of
carbohydrate breakdown contributes to the reduction
of postprandial blood glucose levels.5254%

3.3.In vivo

A significant reduction in postprandial blood glucose
(PBG) of 13% and 22% was observed in alloxan-
induced diabetic rats after administration of A.
ascalonicum methanolic bulb extract at doses of
250 and 500 mg/kg body weight (BW), respectively,
thereby demonstrating its antidiabetic activity in vivo. In
addition, intestinal a-glucosidase activity was markedly
inhibited, with sucrase and maltase reduced by
17.41% and 14.62%, respectively.%® Alloxan induction
is known to induce hyperglycemia accompanied by
oxidative stress in multiple organs, including the liver,
which may ultimately result in hepatocellular damage
and necrosis.%”

Additional research indicated that A. ascalonicum

Object of research Treatment Result Ref
48 participant women ages 45-70 years, Divided to two groups: LDL-C | 0
not being on insulin treatment. *Group 1 (n=22): 150 ml of low-fat yogurt (1.5% fat) TG |
*Group 2 (n=26): 150 ml of low-fat yogurt (1.5% fat) + TC |

shallot (2g/100g yogurt)

*Respondent receive the treatment for 10 weeks.

Fasting blood glucose |
In group 2.
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Articles filtered using keywords: Alfium ascalonicum

OR shallor AND a-glucosidase. Results: Pubmed (n =

1): Science Direct (n = 95): Google Scholar (n = 816).
Total = 912 articles.

Articles were filtered to publication period
from 2013 to 2023, free full text, research
articles and only English articles were
included (n= 17).

Review and incomplete studies were
excluded (n = 895).

L J

Articles included in this review (n=17)

Figure 1. Flow chart diagram of the review process

extract at a dose of 750 mg/kg BW ameliorated liver
histopathological damage in alloxan-induced diabetic
rats. This protective effect on the liver is associated
with the phenolic fraction of the extract, supporting
previous evidence that phenolics and diallyl disulfide
in shallots markedly reduce fasting blood glucose
and improve glucose tolerance in insulin-resistant
rats 57,58. Administration of aqueous bulb extract
(500 mg/kg BW) in fructose-induced insulin-resistant
rats produced marked metabolic benefits, including a
24.2% reduction in fasting glucose, a 32% increase in
glucose tolerance, and a 34% improvement in fasting
insulin resistance index (FIRI).%®

Alloxan selectively targets pancreatic B-cells, leading
to impaired insulin secretion. Due to its structural
similarity to glucose, alloxan is transported via GLUT2
into B-cells, where it triggers cytotoxicity and oxidative
stress. B-cell damage is closely associated with DNA
injury caused by free radicals, which in turn affects
multiple organs. Oxidative stress, a major contributor
to diabetes-associated complications, arises from
an imbalance between elevated levels of reactive
oxygen species (ROS) and insufficient antioxidant
protection.50-63

Studies have shown that methanolic extracts of A.
ascalonicum can significantlyincrease the activity ofkey
antioxidant enzymes—SOD, GPx, and CAT—by 65%,
43%, and 55%, respectively, in alloxan-induced rats.
This effect counteracts the reduction of endogenous
antioxidant defenses under hyperglycemic conditions,
which otherwise leaves pancreatic B-cells vulnerable
to nitric oxide- and ROS-mediated damage64.
Quercetin, phenolic compounds, S-alk(en)yl-L-
cysteine sulfoxides (ACSO), and saponins present
in shallots are considered the primary contributors
to these effects.*5#° Significant reductions in TC, TG,

LDL, and VLDL levels in diabetic rats were reported by
Sani et al. (2012), who found that methanolic extracts
of A. ascalonicum effectively improved lipid profiles.®*
The saponin content is considered the main factor
underlying these hypolipidemic effects. Since lipid
accumulation plays a key role in the advancement of
diabetic complications, their reduction holds clinical
importance. This aligns with Ahmadvand et al.’s
findings showing that shallot-derived compounds
possess antioxidant activity capable of inhibiting LDL
oxidation in vitro.%®

Biomarkers of liver damage, including ALT, AST, and
ALP, are typically elevated in diabetic conditions. This
state of chronic hyperglycemia also accelerates lipid
peroxidation, as demonstrated by increased levels
of thiobarbituric acid reactive substances (TBARS)
in tissues. This oxidative process compromises
cellular membranes by reducing fluidity, impairing
deformability, and increasing stiffness, ultimately
exacerbating liver damage and other diabetes-related
complications.”:4461:66-69

3.4.In human

Human-based investigations on the antidiabetic
potential of A. ascalonicum remain very limited. To
date, only one clinical study has been reported, in
which shallots were administered in combination with
yogurt to female patients with diabetes in Iran. A single
clinical trial in Iran involving 26 female diabetic patients
showed that consuming 150 mL of low-fat yogurt
(1.5% fat) fortified with 2 g of shallot per 100 g yogurt
significantly reduced FBG and lipid profiles levels.”

In humans, persistent hyperglycemia contributes
to various diabetes-related complications, one of
which is dyslipidemia. The free radical-scavenging
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capacity of A. ascalonicum plays an important role in
protecting against oxidative damage and preventing
lipid oxidation. An imbalance between overproduction
of free radicals and insufficient antioxidant defenses—
defining features of oxidative stress (OS)—plays
a central role in the pathophysiology of diabetes
mellitus (DM). Postprandial hyperglycemia acts as
a trigger for oxidative stress, promoting vascular
inflammation, endothelial dysfunction, atherosclerosis,
and subsequent cardiovascular complications. The
elevated production of reactive oxygen species
(ROS) under diabetic conditions further exacerbates
oxidative damage and contributes to the progression
of secondary complications. 51557173

Despite promising preclinical findings, the current
evidence base regarding the antidiabetic effects
of A. ascalonicum in humans remains insufficient.
More rigorous clinical investigations are necessary to
validate its efficacy and safety. Such studies should
extend beyond crude extract evaluation to include
standardized herbal formulations and novel dosage
forms that have undergone comprehensive toxicity
testing. The development of antidiabetic agents from A.
ascalonicum presents unique challenges, particularly
in isolating pure bioactive compounds with specific
activity against a-glucosidase. Targeting this enzyme
may influence other crucial mechanisms, including
enhancement of insulin secretion, restoration of
pancreatic B-cell function, and mitigation of oxidative
stress, thereby broadening the therapeutic potential of
this plant in diabetes management.

4. Conclusion

Although in vitro, in vivo, and preliminary clinical
evidence points to the antidiabetic potential of Allium
ascalonicum—primarily via a-glucosidase inhibition
and the action of quercetin—current data are not yet
adequate for clinical implementation. To bridge this
gap, further high-quality clinical trials are necessary to
substantiate its efficacy and safety profile. Such efforts
will be pivotal for advancing this plant from preliminary
studies toward development as a standardized
herbal medicine (OHT) and, ultimately, as a
phytopharmaceutical agent for diabetes management.

Acknowledgment

The authors would like to thank the Faculty of
Pharmacy, Padjadjaran University, which has provided
and supported education and research, to Department
of Pharmacy, Faculty of Mathematics and Natural
Sciences, Sriwijaya University, and also thank to
Education Fund Management Institution of Lembaga
Pengelola Dana Pendidikan (LPDP) Indonesia.

Vol. 12 No. 3 (2025): 401-409

Disclosure statement

No competing interests have been declared by the
authors.

Funding

This work was supported by Education Fund
Management Institution of Lembaga Pengelola Dana
Pendidikan (LPDP) Indonesia.

Conflict of Interest

The authors declare no conflicts of interest.

References
1. BPS. Badan Pusat Statistik (BPS).
Published 2022. https://www.bps.go.id/id/

publication/2022/10/24/958ef61ffcb0e88357bb99d 1/
distribusi-perdagangan-komoditas-bawang-merah-di-
indonesia-2022.html

2. LiW, JiL, Tian J, et al. Ophiopogonin D alleviates
diabetic myocardial injuries by regulating mitochondrial
dynamics. J Ethnopharmacol. 2021;271(July
2020):113853. doi:10.1016/j.jep.2021.113853

3. IDF. IDF Diabetes Atlas IDF Diabetes Atlas Online Atlas
Diabetes IDF.; 2021.

4. Yusro F, Ohtani K, Kubota S. Inhibition of a-Glucosidase
by Methanol Extracts from Wood Bark of Anacardiaceae
, Fabaceae , Malvaceae and Phyllanthaceae Plants
Family in West Kalimantan , Indonesia. Kuroshio Sci.
2016;9(2):108-122.

5. Kashtoh H, Baek K hyun. New Insights into the Latest
Advancement in a -Amylase. Plants. 2023;12(2944):1-
28.

6. SapkotaBK,KhadayatK, SharmaKk, etal. Phytochemical
Analysis and Antioxidant and Antidiabetic Activities
of Extracts from Bergenia ciliata, Mimosa pudica,
and Phyllanthus emblica. Adv Pharmacol Pharm Sci.
2022;2022. doi:10.1155/2022/4929824

7. Mokhele MS, Tswaledi D, Aboyade O, Shai J, Katerere
D. Investigation of Aloe ferox leaf powder on anti-
diabesity activity. South African J Bot. 2020;128:174-
181. doi:10.1016/j.sajb.2019.10.012

8. Gongl,FengD,WangT,RenY,LiuY, Wang J. Inhibitors
of a-amylase and a-glucosidase: Potential linkage for
whole cereal foods on prevention of hyperglycemia.
Food Sci Nutr. 2020;8(12):6320-6337. doi:10.1002/
fsn3.1987

9. Guo F, An J, Wang M, et al. Inhibitory Mechanism of
Quercimeritrin as a Novel a-Glucosidase Selective
Inhibitor. Foods. 2023;12(18). doi:10.3390/
foods12183415

10. Vhora N, Naskar U, Hiray A, Kate AS, Jain A. Recent
advances in in-vitro assays for type 2 diabetes mellitus:
An overview. Rev Diabet Stud. 2020;16(1):13-23.
doi:10.1900/RDS.2020.16.13

11. Wu SW, Ho YC, Luo CW, Chen HY, Su CH, Kuan
YH. Oral treatment for diabetes using a-glucosidase
inhibitors was a risk factor for chronic obstructive

http://jurnal.unpad.ac.id/ijpst/

406



Indonesian Journal of
Pharmaceutical Science and Technology

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

pulmonary disease: A cohort study. Int J Med Sci.
2021;18(3):778-784. doi:10.7150/ijms.55361

Saensouk S, Saensouk P. Karyotype analysis of three
species of allium (Amaryllidaceae) from Thailand.
Biodiversitas. 2021;22(8):3458-3466. doi:10.13057/
biodiv/d220844

Monkheang P, Sudmoon R, Tanee T, Chaveerach A.
Differences in the patterns of a microsatellite marker on
chromosomes in four allium species. Cytologia (Tokyo).
2016;81(2):179-181. doi:10.1508/cytologia.81.179
Adeyemo AE, Omoba OS, Olagunju Al, Josiah SS.
Assessment of nutritional values, phytochemical content,
and antioxidant properties of Shallot (Allium ascalonicum
L.) leaf and bulb. Meas Food. 2023;10(February
2022):100091. doi:10.1016/j.meafo0.2023.100091
D’auria M, Racioppi R. HS-SPME-GC-MS analysis of
onion (Allium cepa L.) and shallot (allium ascalonicum
L.). Food Res. 2017;1(5):161-165. doi:10.26656/
fr.2017.5.055

Kongstad KT, Ozdemir C, Barzak A, Wubshet
SG, Staerk D. Combined use of high-resolution
a-glucosidase inhibition profiling and high-performance
liquid chromatography-high-resolution mass
spectrometry-solid-phase extraction-nuclear magnetic
resonance spectroscopy for investigation of antidiabetic
principles in crude plant extracts. J Agric Food Chem.
2015;63(8):2257-2263. doi:10.1021/jf506297k

Muema FW, Nanjala C, Oulo MA, Wangchuk P.
Phytochemical Content and Antidiabetic Properties of
Most Commonly Used Antidiabetic Medicinal Plants
of Kenya. Molecules. 2023;28(20):1-26. doi:10.3390/
molecules28207202

Mahnashi MH, Algahtani YS, Algarni AO, et al.
Phytochemistry, anti-diabetic and antioxidant potentials
of Allium consanguineum Kunth. BMC Complement
Med Ther. 2022;22(1):1-16. doi:10.1186/s12906-022-
03639-5

Mobin L, Hag MA, Ali R, Naz S, Saeed SG. Antibacterial
and antioxidant potential of the phenolic extract and its
fractions isolated from Allium ascalonicum (onion) peel.
Nat Prod Res. 2022;36(12):3163-3167. doi:10.1080/14
786419.2021.1948040

van Chuyen N, Son NH, van Hien P, et al. A new
ursane-type ftriterpene from the fermented shallot
allium ascalonicum. Pharmacogn J. 2021;13(1):1-7.
doi:10.5530/pj.2021.13.1

Mekvimol T, Chaipunna C, Poonthong G, Pumipuntu
N. In Vitro Antibiotic Activity of Red Shallot (Allium
ascalonicum), Mulberry (Morus indica), and Marigold
(Tagetes erecta) Extracts against Streptococcus
pyogenes. World's Vet J. 2021;11(3):456-461.
doi:10.54203/scil.2021.wvj58

Sharifi-Rad M, Mnayer D, Tabanelli G, et al. Plants
of the genus Allium as antibacterial agents: From
tradition to pharmacy. Cell Mol Biol. 2016;62(9):57-68.
doi:10.14715/cmb/2016.62.9.10

Tabak S, Hamdi B, Miara MD, Vitali LA. In Vitro Anti-
Helicobacter Pylori and Antioxidant Activities of Plants
used in Algerian Traditional Medicine for Gastrointestinal
Disorders. J Bioresour Manag. 2022;9(4):1.

Anindita R, Pamungkas ED, Inggraini M, et al. Red
onion (Allium ascalonicum L.) skin as an antibacterial
on the growth of Staphylococcus aureus. Edubiotik

25.

26.

27.

28.

20.

30.

31.

32.

33.

34.

35.

36.

37.

Vol. 12 No. 3 (2025): 401-409

J Pendidikan, Biol dan Terap. 2023;8(02):70-79.
doi:10.33503/ebio.v8i02.2558

Saptarini NM, Wardati Y. Effect of Extraction Methods
on Antioxidant Activity of Papery Skin Extracts and
Fractions of Maja Cipanas Onion (Allium cepa L.
var. ascalonicum). Sci World J. 2020;2020(912).
doi:10.1155/2020/3280534

Phaiphan A, Panichakool P, Jinawan S, Penjumras
P. Effects of heat and shallot (Allium ascalonicum L.)
supplementation on nutritional quality and enzymatic
browning of apple juice. J Food Sci Technol.
2019;56(9):4121-4128. doi:10.1007/s13197-019-
03882-8

N.m. T, N.t.m. T, Tai N V. Combination of mild heat and
calcium chloride treatment on the texture and bioactive
compounds of purple shallot. Food Res. 2020;4(5):1681-
1687. doi:10.26656/FR.2017.4(5).245

Adeyemo AE, Omoba OS, Olagunju Al, Josiah SS.
Chemical composition, in vitro antioxidant properties,
and phenolic profile of shallot (Allium ascalonicum L.)-
enriched plantain biscuit. Bull Natl Res Cent. 2022;46(1).
doi:10.1186/s42269-022-00769-1

Zubair MS, Widodo A, Fatmasari M, De’e F, Nugrahani
AW. Evaluation of antioxidant and antifungal properties
of palu shallot (Allium ascalonicum | var. aggregatum). J
Exp Biol Agric Sci. 2021;9(Special Issue 2):S215-S221.
doi:10.18006/2021.9(Spl-2-ICOPMES_2020).S215.
S221

Saptarini NM, Wardati Y. Effect of Extraction Methods on
Antioxidant Activity of Papery Skin Extracts and Fractions
of Maja Cipanas Onion (Allium cepa L. var. ascalonicum).
Sci World J. 2020;2020. doi:10.1155/2020/3280534

Ng TS, Looi LJ, Ong BS, Chong PP. Antifungal and anti-
biofilm effects of shallot (Allium ascalonicum) aqueous
extract on Candida albicans. J HerbMed Pharmacol.
2018;7(4):236-242. doi:10.15171/jhp.2018.36

Sittisart P, Yossan S, Prasertsan P. Antifungal property
of chili, shallot and garlic extracts against pathogenic
fungi, Phomopsis spp., isolated from infected leaves
of para rubber (Hevea brasiliensis Muell. Arg.). Agric
Nat Resour. 2017;51(6):485-491. doi:10.1016/j.
anres.2018.03.005

Aby Mathew Jose, Akhila Vinod. An experimental
evaluation of Anti-Inflammatory and Analgesic Activity
of Allium Cepa Linn. and Allium Ascalonicum Linn.
- A comparative study. J Ayurveda Integr Med Sci.
2024;9(5):35-39. doi:10.21760/jaims.9.5.7
Ruksiriwanich W, Khantham C, Muangsanguan A,
et al. Phytochemical Constitution, Anti-Inflammation,
Anti-Androgen, and Hair Growth-Promoting Potential
of Shallot (Allium ascalonicum L.) Extract. Plants.
2022;11(11). doi:10.3390/plants 11111499

Tran TPN, Tran TTN. Ethanol extract of black
shallot (Allium ascalonicum Linnaeus) for breast
cancer prevention: evidence from a DMBA-induced
mouse model. Adv Tradit Med. 2025;25(2):459-474.
doi:10.1007/s13596-024-00781-y

Arpornchayanon W, Klinprung S, Chansakaow S, et al.
Antiallergic activities of shallot (Allium ascalonicum L.)
and its therapeutic effects in allergic rhinitis. Asian Pacific
J Allergy Immunol. 2022;40(4):393-400. doi:10.12932/
AP-300319-0529

Mai NT, Dung DT, Nga TT, et al. Triterpenoid

http://jurnal.unpad.ac.id/ijpst/

407



Indonesian Journal of
Pharmaceutical Science and Technology

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

glycosides from the rhizomes of Allium ascalonicum
and their anoctamin-1 inhibitory activity. Nat Prod Res.
2021;35(22):4338-4346. doi:10.1080/14786419.2020.1
713122

Pobtocka-Olech L, Gtod D, Zebrowska ME, Sznitowska
M, Krauze-Baranowska M. TLC determination of
flavonoids from different cultivars of Allium cepa and
Allium ascalonicum. Acta Pharm. 2016;66(4):543-554.
doi:10.1515/acph-2016-0038

Chakraborty AJ, Uddin TM, Matin Zidan BMR, et al.
Allium cepa: A Treasure of Bioactive Phytochemicals
with  Prospective  Health  Benefits.  Evidence-
based Complement Altern Med. 2022;2022.
doi:10.1155/2022/4586318

Thuy NM, Tuyen NTM, Cuong NP, et al. Identification
and extraction method of quercetin from flesh and skin
of shallot (Allium ascalonicum) cultivated in Soc Trang
Province, Vietnam. Food Res. 2020;4(2):358-365.
doi:10.26656/fr.2017.4(2).306

Zhu H, Zhong X. Synthesis of activity evaluation of
flavonoid derivatives as a-glucosidase inhibitors.
Front Chem. 2022;10(November):1-7. doi:10.3389/
fchem.2022.1041328

Nurcahyo H, Sumiwi SA, Halimah E, Wilar G. Secondary
metabolitm determination from Brebes shallot's
ethanol extract and its ethyl acetate fraction “Allium
ascalonicum L.” J Adv Pharm Educ Res. 2022;12(1):70-
73. doi:10.51847/NFNMFJB9AC

Mai NT, Dung DT, Nga TT, et al. Triterpenoid
glycosides from the rhizomes of Allium ascalonicum
and their anoctamin-1 inhibitory activity. Nat Prod Res.
2021;35(22):4338-4346. doi:10.1080/14786419.2020.1
713122

Bhattacharya R, Saini S, Ghosh S, et al. Organosulfurs,
S-allyl cysteine and N-acetyl cysteine sequester di-
carbonyls and reduces carbonyl stress in HT22 cells.
Sci Rep. 2023;13(1):1-16. doi:10.1038/s41598-023-
40291-6

Gorrepati K, Kumar A, Ahammed Shabeer TP, et al.
Characterization and evaluation of antioxidant potential
of onion peel extract of eight differentially pigmented
short-day onion (Allium cepa L.) varieties. Front
Sustain Food Syst. 2024;8(November). doi:10.3389/
fsufs.2024.1469635

Major N, Perkovi¢ J, Pal€ic |, et al. The Phytochemical
and Nutritional Composition of Shallot Species (Allium x
cornutum, Allium x proliferum and A. cepa Aggregatum)
Is Genetically and Environmentally Dependent.
Antioxidants. 2022;11(8). doi:10.3390/antiox11081547
Ogi K, Sumitani H. Elucidation of an a-glucosidase
inhibitor from the peel of Allium cepa by principal
component analysis. Biosci Biotechnol Biochem.
2019;83(4):751-754. doi:10.1080/09168451.2018.1564
619

Nurcahyo H, Sumiwi SA, Halimah E, Wilar G. Total
flavonoid of dry extract and fraction of selected
shallot (Allium ascalonicum L.) using ultraviolet-
visible spectrophotometry and HPLC. Food Res.
2023;7(2):137-142. doi:10.26656/fr.2017.7(2).765

Zhou F, Gu K, Zhou Y. Flavonoid intake is associated
with lower all-cause and disease-specific mortality: The
National Health and Nutrition Examination Survey 2007—
2010 and 2017-2018. Front Nutr. 2023;10(February).

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Vol. 12 No. 3 (2025): 401-409

doi:10.3389/fnut.2023.1046998

Lam TP, Tran NVN, Pham LHD, et al. Flavonoids
as dual-target inhibitors against a-glucosidase and
a-amylase: a systematic review of in vitro studies. Nat
Products Bioprospect. 2024;14(1). doi:10.1007/s13659-
023-00424-w

Dhanya R. Quercetin for managing type 2 diabetes
and its complications, an insight into multitarget
therapy. Biomed Pharmacother. 2022;146(November
2021):112560. doi:10.1016/j.biopha.2021.112560
Riyanti S, Agustian N, Syam AK, Yani JI Terusan
Jenderal Sudirman POBOX A, Barat J, Bunga Honje
Hutan P. Potency of Honje Hutan Flowers (Etlingera
Hemisphaerica (Blume) R.M.Sm.) as Alpha-Glucosidase
Inhibitor.; 2023.

Sari S, Barut B, Ozel A, Sarag S. Discovery of potent
a-glucosidase inhibitors through structure-based virtual
screening of an in-house azole collection. Chem Biol
Drug Des. 2021;97(3):701-710. doi:10.1111/cbdd.13805
Ahmed MU, Ibrahim A, Dahiru NJ, Mohammed HS.
Alpha Amylase Inhibitory Potential and Mode of
Inhibition of Oils from Allium sativum (Garlic) and Allium
cepa (Onion). Clin Med Insights Endocrinol Diabetes.
2020;13. doi:10.1177/1179551420963106

Hossain U, Das AK, Ghosh S, Sil PC. An overview on the
role of bioactive a-glucosidase inhibitors in ameliorating
diabetic complications. 2020;(January).

Moradabadi L, Montasser Kouhsari S, Fehresti Sani
M. Hypoglycemic effects of three medicinal plants
in experimental diabetes: Inhibition of rat intestinal
a-glucosidase and enhanced pancreatic Insulin and
cardiac Glut-4 mRNAs expression. Iran J Pharm Res.
2013;12(3):385-397.

Suputri NKAW, Azmijah A, Bijanti R, Putra MM. Effects
of onion extract on hepar histopatology in alloxan-
induced diabetic rattus novergicus. Medico-Legal Updat.
2020;20(3):383-390. doi:10.37506/mlu.v20i3.1451
Putnik P, Gabri¢ D, Roohinejad S, et al. An overview
of organosulfur compounds from Allium spp.: From
processing and preservation to evaluation of their
bioavailability, antimicrobial, and anti-inflammatory
properties. Food Chem. 2019;276(October 2018):680-
691. doi:10.1016/j.foodchem.2018.10.068

Jalal R, Bagheri SM, Moghimi A, Rasuli MB.
Hypoglycemic effect of aqueous shallot and garlic
extracts in rats with fructose-induced insulin resistance.
J Clin Biochem Nutr. 2007;41(3):218-223. doi:10.3164/
jcbn.2007031

Masood S, Rehman A ur, Bashir S, et al. Investigation
of the anti-hyperglycemic and antioxidant effects of
wheat bread supplemented with onion peel extract and
onion powder in diabetic rats. J Diabetes Metab Disord.
2021;20(1):485-495. doi:10.1007/s40200-021-00770-x
Tesfaye A. Revealing the Therapeutic Uses of Garlic
(Allium sativum) and Its Potential for Drug Discovery.
Sci World J. 2021;2021. doi:10.1155/2021/8817288
Saleh Al-Sowayan N, Mohammad AL-Sallali R. The
effect of aloin in blood glucose and antioxidants in male
albino rats with Streptozoticin-induced diabetic. J King
Saud Univ - Sci. 2023;35(4):102589. doi:10.1016/j.
jksus.2023.102589

Pothuraju R, Sharma RK, Onteru SK, Singh S, Hussain
SA. Hypoglycemic and Hypolipidemic Effects of Aloe

http://jurnal.unpad.ac.id/ijpst/

408



Indonesian Journal of
Pharmaceutical Science and Technology

64.
65.
66.
67.

68.

69.

70.

vera Extract Preparations: A Review. Phyther Res.
2016;30(2):200-207. doi:10.1002/ptr.5532

Sani MF, Kouhsari SM, Moradabadi L. Effects of Three
Medicinal Plants Extracts in Experimental Diabetes:
Antioxidant Enzymes Activities and Plasma Lipids
Profiles in Comparison with Metformin. Vol 11.; 2012.
Ahmadvand H, Ani M, Moshtaghie AA. Inhibitory effect
of Allium cepa extract on LDL oxidation induced by
CuSO0O 4 in vitro compared with allium sativum and allium
ascalonicom. Iran J Pharmacol Ther. 2011;10(2):67-71.
Tang W, Munafo JP, Palatini K, et al. Hepatoprotective
Activity of Easter Lily (Lilium longiflorum Thunb.) Bulb
Extracts. J Agric Food Chem. 2015;63(44):9722-9728.
doi:10.1021/acs.jafc.5b04078

Haghani F, Arabnezhad MR, Mohammadi S,
Ghaffarian-Bahraman A. Aloe vera and Streptozotocin-
Induced Diabetes Mellitus. Rev Bras Farmacogn.
2022;32(2):174-187. doi:10.1007/s43450-022-00231-3
Seker U, Guzel BC, Sener-Akcora D, et al
Nephroprotective Effect of Aloe Vera Extract With
Regulation of Oxidative Stress, Apoptosis and Aquaporin
3 Expression Levels in Streptozotocin Induced Diabetic
Rats. Ankara Univ Eczac Fak Derg. 2023;47(2):438-
449. doi:10.33483/jfpau.1225760

Sanie-Jahromi F, Zia Z, Afarid M. A review on the effect
of garlic on diabetes, BDNF, and VEGF as a potential
treatment for diabetic retinopathy. Chinese Med (United
Kingdom). 2023;18(1):1-14. doi:10.1186/s13020-023-
00725-9

Mehrabani S, Abbasi B, Darvishi L, et al. Effects of
yogurt and yogurt plus shallot consumption on lipid
profiles in type 2 diabetic women. Int J Prev Med.
2017;8. doi:10.4103/2008-7802.211605

72.

73.

74.

75.

76.

77.

Vol. 12 No. 3 (2025): 401-409

. Gorelick J, Dahan A, Ben-shabat S. Medicinal Properties

of Lilium candidum L. and Its Phytochemicals. Published
online 2020:1-11.

Liu YH, Xiang ZN, Chen C, Wan LS, Chen JC.
Hypolipidemic and Hepatoprotective Effects of
Polysaccharides Extracted from Liriope spicata Var.
Prolifera in C57BL/6J Mice with High-Fat Diet-Induced
Hyperlipidemia. Evidence-based Complement Altern
Med. 2020;2020(Figure 1). doi:10.1155/2020/8013189
Pan G, LuY, Wei Z, Li Y, Li L, Pan X. A review on the in
vitro and in vivo screening of a-glucosidase inhibitors.
Heliyon.  2024;10(18).  doi:10.1016/j.heliyon.2024.
e37467

Arpornchayanon W, Klinprung S, Chansakaow S, et al.
Antiallergic activities of shallot (Allium ascalonicum L.)
and its therapeutic effects in allergic rhinitis. Asian Pacific
J Allergy Immunol. 2022;40(4):393-400. doi:10.12932/
AP-300319-0529

Ruksiriwanich W, Khantham C, Muangsanguan A,
et al. Phytochemical Constitution, Anti-Inflammation,
Anti-Androgen, and Hair Growth-Promoting Potential
of Shallot (Allium ascalonicum L.) Extract. Plants.
2022;11(11). doi:10.3390/plants11111499

Nurcahyo H, Sumiwi SA, Halimah E, Wilar G. Secondary
metabolitm determination from Brebes shallot's
ethanol extract and its ethyl acetate fraction “Allium
ascalonicum L.” J Adv Pharm Educ Res. 2022;12(1):70-
73. doi:10.51847/NFNMFJB9AC

Kang YR, Choi HY, Lee JY, et al. Calorie restriction effect
of heat-processed onion extract (ONI) using in vitro and
in vivo animal models. Int J Mol Sci. 2018;19(3):1-10.
doi:10.3390/ijms 19030874

http://jurnal.unpad.ac.id/ijpst/

409



