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 ABSTRACT  

 
Annona squamosa a member of the Annonaceae family is an important fruit 

cultivated in Egypt, Bermuda, Brazil, India, Mexico, South and Central America, 

considered a notable source of secondary metabolites with a broad range of 

biological activities including antimicrobial, antiprotozoal, anticancer, antidiabetic 

and antioxidant activity. The sugar apple fruit is prized for both its full nutritional 

profile and edible flavor. It is a great source of several vital nutrients, such as 

antioxidants, potassium, magnesium, iron, vitamins (including C, B6, and 

riboflavin), and dietary fibers. This study aims to incorporate existing data on A. 

squamosa's phytochemicals, traditional applications, and bioactivities based on 

several studies, with the ultimate goal of advancing knowledge of the plant's 

potential medical benefits. 

Copyright © 2024 by the authors. This 

article is an open access article distributed 

under the terms and conditions Creative 
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International Public License (CC BY-SA 
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1. INTRODUCTION 

Apart from their essential role in photosynthesis, plants may also be suppliers of natural 

products. Since the beginning of medicine, people have utilized natural products to maintain 

their health. The bioactive compounds and phytochemicals present in plants have significantly 

facilitated the discovery and development of new drugs over the past century. There is a lot of 

interest in the bioactivities of substances because of the importance of plant bioactive chemicals 

in health [1].  

Among these plants, Annona squamosa, having several anonyms including sugar apple, 

sweet sop, custard apple, and sitaphal, A.squamosa  belongs to the Annonaceae family, which 

has about 2300 species and 135 genera [2]. The birthplace of A. squamosa is not clear. It is a 

semi-deciduous tree widely distributed in tropical South America and in the West Indies. The 

Spaniards probably carried seeds from the New World to the Philippines and the Portuguese 

were assumed to introduce the sugar apple to southern India before 1590, nowadays, it is 

cultivated in tropical and sub-tropical regions worldwide [3]. Researchers have discovered, 

isolated, and identified a wide range of secondary metabolites from various parts of A. 

squamosa, including acetogenins, flavonoids, alkaloids, and essential oils [4]. The entire A. 

squamosa tree, like other species in the same genus, is extensively used in traditional medicine 

to treat a variety of illnesses and human diseases, particularly cancer [5]. The species belonging 

to the Annona genera are known to elicit many biological activities, including those that are 

antitumor, anti-inflammatory, antioxidant, antinociceptive, antiprotozoal, antipyretic, 

antiulcer, antihyperglycemic, anthelmintic, antileishmanial, antimalarial, antifungal, and 

antimicrobial. These activities are supported by whole extracts, fractions, or pure compounds 
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[6]. Seed extraction was a traditional treatment for "malignant sores," or cancer, in the southern 

part of China The plant's stem, roots, twigs, fruit, seeds, bark, and leaves have been traditionally 

utilized for numerous purposes. Various preparation procedures, including as pastes, infusions, 

and decoctions, have been described. [7].  We have outlined the phytochemicals and 

bioactivities of A. squamosa in this review. 

2. METHODS 

The preparation of this study involved a thorough evaluation of the literature that was 

accessible through the use of major scientific databases: PubMed,Scopus, and Google Scholar. 

Annona squamosa, Annona squamosa's traditional applications, and Annona squamosa's 

phytochemistry are the keywords utilized to gather about 34 published papers collected over 3 

weeks. Following the compilation of published articles, the findings underwent analysis and 

were categorized based on the review's subject. 
 

3. DISCUSSION 

3.1. Phytochemical Studies on A. Squamosa 

Comprehensive analyses of the phytochemical composition of several parts of 

A.squamosa revealed the presence of a variety of phytochemicals and components. Alkaloids 

(Table no. 1), flavonoids (Table no. 2), acetogenins (Table no. 3), terpenes (Table no. 4) and 

Enta-Kaurane diterpenes (Table no.5) are the general categories into which the phytochemical 

profile of A. squamosa may be divided having many biological activities. [8].   

3.2. Biological Activities of Genus Annona and A. Squamosa 

3.2.1. Ethnomedicinal uses of Genus Anonna  

The leaves of A. squamosa are crushed, applied to wounds and ulcers, and smelled to 

treat hysteria and fainting episodes in India. In tropical America, decocted leaves are used as a 

tonic, febrifuge, and cold treatment in addition to being used systemically to treat dysentery 

(India). In El Salvador, unripe fruit was used to cure diarrhea, whereas crushed ripe fruit was 

applied to surface malignancies (India), diarrhea and dysentery were treated with the stem bark 

and root [9]. Annona muricata (soursop) has been utilized in Togo's traditional medicine to 

treat hypertension and diabetes [10], the leaves also have been used as an aphrodisiac and a 

therapy for boils and spasms in Indonesian traditional medicine [9]. 

3.2.2. Antiprotozoal Activities  

According to ethnopharmacological research, A. squamosa was recommended for the 

treatment of malaria. Subsequent investigations demonstrated that A. squamosa seed extract 

was abundant in flavonoids and alkaloids. The crude methanolic extract of A. squamosa 

demonstrated mild activity with an IC50 value of 30 µg/mL against Plasmodium falciparum 

3D7 , in contrast to IC50 = of 0.021µg/mL obtained from chloroquine control [11]. 

3.2.3. Antibacterial Activities 

The rise of multidrug resistance in various organisms and the adverse effects of 

synthetic antibiotics have prompted the exploration of plant-derived antimicrobial medicines 

to manage microbial diseases. All the unique components of the plant exhibited sensitivity to 

many organisms. The leaves of A. squamosa are used in traditional medicine for the treatment 
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and prevention of diseases, and recent studies have demonstrated its antibacterial properties 

[12]. It has been found that extracts from the seeds of A. squamosa have antimicrobial 

properties. The oil derived from A. squamosa showed high sensitivity to Bacillus subtilis and 

Staphylococcus aureus [13]. The bark of A. squamosa also has antibacterial activity. Bacillus 

coagulans and Escherichia coli exhibit greater susceptibility to the methanol extract of stem 

bark compared to other bacterial strains. The ability of A. squamosa leaf extracts to interfere 

with cell wall production is responsible for their antibacterial action. B. cereus's altered 

morphology after exposure to inhibitory doses of A. squamosa extract provides compelling 

evidence for the plant's role in cell wall rupture [12]. 

3.2.4. Anticancer Activities: 

Cancer has become one of the most prevalent causes of mortality for several decades. 

Multiple factors, including unregulated cellular division and metastasis, cause it. Each year, 

over 7.6 million individuals succumb to cancer, with the number projected to rise to around 

13.1 million by the year 2030 [14]. Naturally occurring bioactive substances that cause 

apoptosis have attracted a lot of attention in the field of anticancer drugs in recent years. Apart 

from the aforementioned antibacterial properties, Annona plant crude extracts and specific 

alkaloids have demonstrated strong anticancer and antitumor properties [9]. Roemerine 

isolated from custard apple enhanced the response that vinblastine (ED50 > 20 µg/mL) elicited 

against MDR KB-V1 or KB-3 cells. he alkaloid isocoreximine isolated from Annona 

cherimola, at concentration of 50 µg/mL indicated cytotoxicity against K-562, U-251, PC-3, 

HCT-15, and MCF-7 with % inhibition of cell viability 94.15%, 65.23%, 78.71%, 63.05%, and 

85.76%, respectively. Isocoreximine  showed in vitro cytotoxic activity against K-562, U-251, 

PC-3, HCT-15, and MCF-7 with % of inhibition of cell viability 94.15%, 65.23%, 78.71%, 

63.05%, and 85.76%, respectively [9]. 

3.2.5. Antioxidant Activities 

Numerous investigations have demonstrated the importance of A. squamosa 

antioxidant components in reducing the harmful effects of free radicals [15]. Numerous 

investigations were carried out to ascertain the antioxidant capacity of the A. squamosa 

extracts. The moderate antioxidant activity of extracts in acetone, methanol, and water was 

reported to be scavenged by DPPH with IC50 value = 33.9 ± 4.8 μg/mL for acetone, 51 ± 1.6 

μg/mL for methanol, and 98.3 ± 0.4 μg/mL for aqueous extracts [16]. The kaempferol 3-O-β-

glucoside and kaempferol 3-O-β-diglucoside from A. crassiflora leaves might inhibit the 

occurrence of edema. Doses of 100 mg/kg and 300 mg/kg can inhibit the  formation  of 

carrageenan-induced edema to about 53% and 47%. The essential oil from the leaves of A. 

sylvaticaat doses of 20  mg/kg  and  200  mg/kg  showed  19% and 27%  inhibition .These 

results can be used in the development of herbal anti-inflammatory medicine [3]. The attached 

tables include isolated compounds from different chemical classes with their biological 

activities. 

Table 8: Alkaloids reported from A. Squamosa 

Compound 

Name 
Chemical Structure Biological Activity Reference 

Anonaine 

 

antibacterial, antifungal, antioxidation, 

anticancer, antidepression, and 

vasorelaxant activity. 

[3,17] 
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Roemerine 

 

exhibit potential antibacterial action 

against Salmonella typhimurium, 

Bacillus subtilis, and Escherichia coli. 

[3,18] 

Lanuginosine 

 

Immune stimulating activity [3,19] 

Asimilobine 

 

Exhibited anti-leishmanial biological 

activity with IC50 values = 29.8 ± 1.5µM 

& 50.0 ± 4.0µM, respectively. 

 Also exhibited anti-fungal activity with 

an IC50 = 16.0µg/mL 

[9,20] 

Coclaurine 

 

Topoisomerase II activity inhibition with 

IC50=133.53µM. 
[21,22] 

Xylopine 

 

has cytotoxic activity to cancer cells. [23] 

Stepharine 

 

Cytotoxic activity against 2 human lung 

cancer cell lines, weak antifungal 

potential. 

[4,24] 

Isoboldine 

 

Leishmanicidal activity against the 

promastigotes of L. mexicana. 
[25,26] 

Nornuciferine 

 

Anti-hyperuricemic, Anti-

hyperlipidemia and anti-inflammatory 

effects.  

[4,25,27] 

 

Table 9: Flavonoids reported from A. Squamosa 

Compound 

Name 
Chemical Structure Biological Activity Reference 



 
 SINAI International Scientific Journal (SISJ) 

 Vol.1 Issue 1, July 2024 

 

 

SINAI International Scientific Journal (SISJ), 2024, 1 98 Online ISSN: 2974-3273 

 

Catechin 

 

Antidiabetic, anticancer, anti-

obesity, neuroprotective and 

hepatoprotective. 

[28,29] 

Epicatechin 

 

Antidiabetic, anticancer, anti-

obesity, neuroprotective and 

hepatoprotective. 

[28,29] 

Kaemferol 

 

 Anticancer activity in cancer cells 

from different organs including 

breast, lung, gastric, ovarian, and 

blood cancers 

[28,30] 

Quercetin 

 

Anti-inflammatory, 

antihypertensive and anti-obesity 

effects 

[28,31] 

Luteolin 

 

Has potent anti-inflammatory and 

antioxidant properties 
[28,32] 

Isoquercetin 

 

Exhibit antioxidant, anti-

inflammatory, and anticoagulant 

activities.  

[28,33] 

Rutin 

 

antioxidant, cytoprotective, 

vasoprotective, anticarcinogenic, 

neuroprotective and 

cardioprotective activities 

[4,34] 

Caffeic acid 

 

Antioxidant, cytoprotective, 

vasoprotective, anticarcinogenic, 

neuroprotective and 

cardioprotective activities 

[35,36] 

Quercetin-3-

O-rhamnoside 

 

Cytotoxic, phytotoxic, 

antimicrobial and antioxidant 

effects 

[37,38] 
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Luteolin-7-O-

glucoside 

 

Shows suppression of oxidative 

stress & inflammatory 

mechanisms. 

[37,39] 

kaempferol-3-

O-galactoside 

 

 Exhibit anticarcinogenic, anti-

inflammatory, antibacterial, 

antifungal, and antiprotozoal 

activities. 

[37,40] 

Hyperin 

 

anti-inflammatory, antithrombotic, 

antidiabetic, hepatoprotective, and 

antioxidant effects 

[28,41] 

Nicotiflorin 

 

Anti-inflammatory, antioxidant, 

antibacterial, antiviral, analgesic, 

and neuroprotective effects. 

[4,42] 

Isorhamnetin-

3-O-glucoside 

 

Antioxidant, anticancer, 

antimicrobial, antiviral, anti-

inflammatory and anti-diabetic 

effects 

[37,43] 

 

Table 10: Acetogenins reported from A. Squamosa. 

Compound 

Name 
Chemical Structure 

Biological 

Activity 
Reference 

Annonacin 

 

Exhibited 

antiproliferative 

activity on EC cell 

lines (ECC-1: 

Endometrial 

cancer cell-1 and 

HEC-1A: Human 

endometrial 

carcinoma-1A) 

with EC50 values 

[28] 
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from 4.62 to 

4.92μg/mL. 

Murihexocin 

C 

 

Toxic activity 

against human 

colon carcinoma 

(Col 2). 

[3,44] 

Squamocin 

 

have antitumor, 

immunosuppressi

ve, antiprotozoal, 

anthelmintic, and 

antimicrobial 

properties. 

[28,45] 

Bullatacin 

 

Toxicity against 

breast MDR 

MCF-7/Adr,  

hepatoma H22,  

and leukemia 

L1210 cancer 

cells  

[3,28] 

Squamotacin 

 Toxicity against 

breast (MDR 

MCF-7/A) 

cancer cells 

[3] 

Annosquacin I 

 

Toxicity against  

breast MCF-7, 

lung A549 and 

liver HepG2 

cancer cells 

[46] 

Squamocin L 

 

Toxicity against 

leukemia L1210 

cells 

[3] 

 

Table 11: Terpenes reported from A. Squamosa. 

Compound 

Name 

Chemical Structure Biological Activity Reference 

α-pinene 

 

Antimicrobial, apoptotic, 

antimetastatic, and antibiotic 

properties. Suppression of  

MAPKs and the NF-κB pathway  

[47–49] 
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-Pinene 

 

Antibacterial, antidepressant, 

cytotoxic, and antimicrobial. 

[48–50] 

Myrcene 

 

Anxiolytic, antioxidant, anti-

inflammatory, analgesic 

properties 

[49,51] 

-elemene 

 

Regulates inflammatory factors 

(TNF-α, IFN, TGF-β, and IL-

6/10) and oxidative stress in vivo 

and in vitro 

[49,52] 

Limonene 

 

Antimicrobial susceptibility and 

mechanism against Listeria 

monocytogenes  

[49,53] 

 

Table 12: Enta-Kaurane diterpenes reported from A. squamosa. 

Compound 

Name 
Chemical Structure Biological Activity Reference 

16α-hydro-ent-

kauran-17,19-

dioic acid 

 

Complete inhibitory effects on 

rabbit platelet aggregation at 

200 µM 

[3,54] 

16β-hydro-ent-

kauran-17,19-

dioic acid 

 

Complete inhibitory effects on 

rabbit platelet aggregation at 

200 µM 

[3,54] 

4α-hydroxy-19-

nor-ent-kauran-

17-oic-acid 

 

Complete inhibitory effects on 

rabbit platelet aggregation at 

200 µM 

[3,54] 

4. CONCLUSION  

Annona squamosa is an amazing fruit tree that has important nutritional and therapeutic 

benefits. Its fruits are edible, and its many bioactive components have potential uses in 

medicine. In order to fully investigate Annona squamosa's potential in the medical field and to 
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advance sustainable farming methods that will enable its wider availability, more study is 

necessary. 

CONFLICT OF INTEREST  

The authors declare no conflict of interest. 

 

REFERENCES  

[1.] Moghadamtousi SZ, Goh BH, Chan CK, Shabab T, Kadir HA. Biological Activities and 

Phytochemicals of Swietenia macrophylla King. Molecules 2013;18:10465. 

https://doi.org/10.3390/MOLECULES180910465. 

[2.] Raj DS, Aiyavu C, Vennila JJ, Panneerselvam K. The hepatoprotective effect of alcoholic 

extract of Annona squamosa leaves on experimentally induced liver injury in Swiss 

albino mice. Int J Integr Biol 2009;5:182–6. 

[3.] Ma C, Chen Y, Chen J, Li X, Chen Y. A Review on Annona squamosa L.: 

Phytochemicals and Biological Activities. Am J Chin Med 2017;45:933–64. 

https://doi.org/10.1142/S0192415X17500501. 

[4.] Al Kazman BSM, Harnett JE, Hanrahan JR. Traditional Uses, Phytochemistry and 

Pharmacological Activities of Annonacae. Molecules 2022;27. 

https://doi.org/10.3390/MOLECULES27113462. 

[5.] Gajalakshmi S, Divya R, Divya Deepika V, Mythili S, Sathiavelu A. Pharmacological 

activities of Annona squamosa: A review. Int J Pharm Sci Rev Res 2011;10:24–9. 

[6.] Quílez AM, Fernández-Arche MA, García-Giménez MD, De la Puerta R. Potential 

therapeutic applications of the genus Annona: Local and traditional uses and 

pharmacology. J Ethnopharmacol 2018;225:244–70. 

https://doi.org/10.1016/J.JEP.2018.06.014. 

[7.] Attiq A, Jalil J, Husain K. Annonaceae: Breaking the wall of inflammation. Front 

Pharmacol 2017;8:265584. https://doi.org/10.3389/FPHAR.2017.00752/BIBTEX. 

[8.] Pandey N, Barve D. Phytochemical and Pharmacological Review on Annona squamosa 

Linn 2010;2. 

[9.] Nugraha AS, Damayanti YD, Wangchuk P, Keller PA. Anti-Infective and Anti-Cancer 

Properties of the Annona Species: Their Ethnomedicinal Uses, Alkaloid Diversity, and 

Pharmacological Activities. Mol 2019, Vol 24, Page 4419 2019;24:4419. 

https://doi.org/10.3390/MOLECULES24234419. 

[10.] Karou SD, Tchacondo T, Djikpo Tchibozo MA, Abdoul-Rahaman S, Anani K, 

Koudouvo K, et al. Ethnobotanical study of medicinal plants used in the management of 

diabetes mellitus and hypertension in the Central Region of Togo. Pharm Biol 

2011;49:1286–97. https://doi.org/10.3109/13880209.2011.621959. 

[11.] Pimenta LPS, Garcia GM, Gonçalves SGDV, Dionísio BL, Braga ÉM, Mosqueira VCF. 

In vivo antimalarial efficacy of acetogenins, alkaloids and flavonoids enriched fractions 

from Annona crassiflora Mart. Nat Prod Res 2014;28:1254–9. 

https://doi.org/10.1080/14786419.2014.900496. 

[12.] Dholvitayakhun A, Trachoo N, Narkkong N anong, Cushnie TPT. Using scanning and 



 
 SINAI International Scientific Journal (SISJ) 

 Vol.1 Issue 1, July 2024 

 

 

SINAI International Scientific Journal (SISJ), 2024, 1 103 Online ISSN: 2974-3273 

 

transmission electron microscopy to investigate the antibacterial mechanism of action of 

the medicinal plant Annona squamosa Linn. J Herb Med 2017;7:31–6. 

https://doi.org/10.1016/J.HERMED.2016.10.003. 

[13.] Chavan MJ, Shinde DB, Nirmal SA. Major volatile constituents of  Annona squamosa  

L. bark. Http://DxDoiOrg/101080/14786410500138823 2006;20:754–7. 

https://doi.org/10.1080/14786410500138823. 

[14.] Fadholly A, Proboningrat A, Dewi Iskandar R, Rantam F, Sudjarwo S. In vitro anticancer 

activity Annona squamosa extract nanoparticle on WiDr cells. J Adv Pharm Technol Res 

2019;10:149. https://doi.org/10.4103/JAPTR.JAPTR_10_19. 

[15.] Kurutas EB. The importance of antioxidants which play the role in cellular response 

against oxidative/nitrosative stress: current state. Nutr J 2016;15. 

https://doi.org/10.1186/S12937-016-0186-5. 

[16.] Al-Nemari R, Al-Senaidy A, Semlali A, Ismael M, Badjah-Hadj-Ahmed AY, Ben Bacha 

A. GC-MS profiling and assessment of antioxidant, antibacterial, and anticancer 

properties of extracts of Annona squamosa L. leaves. BMC Complement Med Ther 

2020;20. https://doi.org/10.1186/S12906-020-03029-9. 

[17.] Li HT, Wu HM, Chen HL, Liu CM, Chen CY. The Pharmacological Activities of (−)-

Anonaine. Molecules 2013;18:8257. https://doi.org/10.3390/MOLECULES18078257. 

[18.] Gokgoz NB, Akbulut BS. Proteomics Evidence for the Activity of the Putative 

Antibacterial Plant Alkaloid (-)-Roemerine: Mainstreaming Omics-Guided Drug 

Discovery. Omics: a journal of integrative biology 2015;19:478–89. 

https://doi.org/10.1089/OMI.2015.0056. 

[19.] Soni VK, Yadav DK, Bano N, Dixit P, Pathak M, Maurya R, et al. N-Methyl-6, 7-

dimethoxyisoquinolone in Annona squamosa twigs is the major immune modifier to elicit 

polarized Th1 immune response in BALB/c mice. Fitoterapia 2012;83:110–6. 

https://doi.org/10.1016/J.FITOTE.2011.09.019. 

[20.] Rabêlo S V., Costa E V., Barison A, Dutra LM, Nunes XP, Tomaz JC, et al. Alkaloids 

isolated from the leaves of atemoya (Annona cherimola × Annona squamosa). Rev Bras 

Farmacogn 2015;25:419–21. https://doi.org/10.1016/J.BJP.2015.07.006. 

[21.] Thibane VS, Mudau FN. Herbal alkaloids in healthcare. Herb Biomol Healthc Appl 

2022:283–94. https://doi.org/10.1016/B978-0-323-85852-6.00014-7. 

[22.] Leboeuf M, Legueut C, Cavé A, Desconclois J, Forgacs P, Jacquemin H. [Alkaloids of 

Annonaceae. XXIX. Alkaloids of Annona muricata]. Planta Med 1981;42:37–44. 

https://doi.org/10.1055/S-2007-971543. 

[23.] De Souza Santos L, Silva VR, Menezes LRA, Soares MBP, Costa EV, Bezerra DP. 

Xylopine Induces Oxidative Stress and Causes G2/M Phase Arrest, Triggering Caspase-

Mediated Apoptosis by p53-Independent Pathway in HCT116 Cells. Oxid Med Cell 

Longev 2017;2017. https://doi.org/10.1155/2017/7126872. 

[24.] da Silva Mesquita R, Kyrylchuk A, Costa de Oliveira R, Costa Sá IS, Coutinho Borges 

Camargo G, Soares Pontes G, et al. Alkaloids of Abuta panurensis Eichler: In silico and 

in vitro study of acetylcholinesterase inhibition, cytotoxic and immunomodulatory 

activities. PLoS One 2020;15:e0239364. 

https://doi.org/10.1371/JOURNAL.PONE.0239364. 

[25.] Rinaldi MVN, Díaz IEC, Suffredini IB, Moreno PRH. Alkaloids and biological activity 

of beribá (Annona hypoglauca). Rev Bras Farmacogn 2017;27:77–83. 

https://doi.org/10.1016/J.BJP.2016.08.006. 

[26.] Iqbal N, Reeta, Ahluwalia V, Agrawal A, Dubey S, Kumar J, et al. Medicinally important 



 
 SINAI International Scientific Journal (SISJ) 

 Vol.1 Issue 1, July 2024 

 

 

SINAI International Scientific Journal (SISJ), 2024, 1 104 Online ISSN: 2974-3273 

 

natural bioactive compounds for leishmaniasis treatment: efficient alternate of toxic 

drugs. Stud Nat Prod Chem 2023;76:247–97. https://doi.org/10.1016/B978-0-323-

91296-9.00002-2. 

[27.] Ye LH, He XX, You C, Tao X, Wang LS, Zhang M Di, et al. Pharmacokinetics of 

nuciferine and N-nornuciferine, two major alkaloids from Nelumbo nucifera leaves, in 

rat plasma and the brain. Front Pharmacol 2018;9. 

https://doi.org/10.3389/FPHAR.2018.00902. 

[28.] Ramos ALCC, Mazzinghy AC do C, Correia VT da V, Nunes BV, Ribeiro LV, Silva 

VDM, et al. An Integrative Approach to the Flavonoid Profile in Some Plants’ Parts of 

the Annona Genus. Plants 2022;11. https://doi.org/10.3390/PLANTS11212855. 

[29.] Isemura M. Catechin in Human Health and Disease. Molecules 2019;24. 

https://doi.org/10.3390/MOLECULES24030528. 

[30.] Shields M. Chemotherapeutics. Pharmacogn Fundam Appl Strateg 2017:295–313. 

https://doi.org/10.1016/B978-0-12-802104-0.00014-7. 

[31.] Anand David AV, Arulmoli R, Parasuraman S. Overviews of Biological Importance of 

Quercetin: A Bioactive Flavonoid. Pharmacogn Rev 2016;10:84. 

https://doi.org/10.4103/0973-7847.194044. 

[32.] Sakai E, Farhana F, Yamaguchi Y, Tsukuba T. Potentials of natural antioxidants from 

plants as antiosteoporotic agents. Stud Nat Prod Chem 2022;72:1–28. 

https://doi.org/10.1016/B978-0-12-823944-5.00002-8. 

[33.] Mbikay M, Chrétien M. Isoquercetin as an Anti-Covid-19 Medication: A Potential to 

Realize. Front Pharmacol 2022;13. https://doi.org/10.3389/FPHAR.2022.830205. 

[34.] Javed H, Khan MM, Ahmad A, Vaibhav K, Ahmad ME, Khan A, et al. Rutin prevents 

cognitive impairments by ameliorating oxidative stress and neuroinflammation in rat 

model of sporadic dementia of Alzheimer type. Neuroscience 2012;210:340–52. 

https://doi.org/10.1016/J.NEUROSCIENCE.2012.02.046. 

[35.] Arruda HS, Pereira GA, de Morais DR, Eberlin MN, Pastore GM. Determination of free, 

esterified, glycosylated and insoluble-bound phenolics composition in the edible part of 

araticum fruit (Annona crassiflora Mart.) and its by-products by HPLC-ESI-MS/MS. 

Food Chem 2018;245:738–49. https://doi.org/10.1016/J.FOODCHEM.2017.11.120. 

[36.] Monteiro Espíndola KM, Ferreira RG, Mosquera Narvaez LE, Rocha Silva Rosario AC, 

Machado Da Silva AH, Bispo Silva AG, et al. Chemical and Pharmacological Aspects of 

Caffeic Acid and Its Activity in Hepatocarcinoma. Front Oncol 2019;9:541. 

https://doi.org/10.3389/FONC.2019.00541. 

[37.] Santos DYAC, Salatino MLF. Foliar flavonoids of Annonaceae from Brazil: Taxonomic 

significance. Phytochemistry 2000;55:567–73. https://doi.org/10.1016/S0031-

9422(00)00227-2. 

[38.] Razavi SM, Zahri S, Zarrini G, Nazemiyeh H, Mohammadi S. Biological activity of 

quercetin-3-O-glucoside, a known plant flavonoid. Bioorg Khim 2009;35:376–8. 

https://doi.org/10.1134/S1068162009030133. 

[39.] De Stefano A, Caporali S, Di Daniele N, Rovella V, Cardillo C, Schinzari F, et al. Anti-

Inflammatory and Proliferative Properties of Luteolin-7-O-Glucoside. Int J Mol Sci 2021, 

Vol 22, Page 1321 2021;22:1321. https://doi.org/10.3390/IJMS22031321. 

[40.] Periferakis A, Periferakis K, Badarau IA, Petran EM, Popa DC, Caruntu A, et al. 

Kaempferol: Antimicrobial Properties, Sources, Clinical, and Traditional Applications. 

Int J Mol Sci 2022;23. https://doi.org/10.3390/IJMS232315054. 

[41.] Shukla R, Pandey V, Vadnere GP, Lodhi S. Role of Flavonoids in Management of 



 
 SINAI International Scientific Journal (SISJ) 

 Vol.1 Issue 1, July 2024 

 

 

SINAI International Scientific Journal (SISJ), 2024, 1 105 Online ISSN: 2974-3273 

 

Inflammatory Disorders. Bioact Food as Diet Interv Arthritis Relat Inflamm Dis 

2019:293–322. https://doi.org/10.1016/B978-0-12-813820-5.00018-0. 

[42.] Yu S, Guo Q, Jia T, Zhang X, Guo D, Jia Y, et al. Mechanism of Action of Nicotiflorin 

from Tricyrtis maculata in the Treatment of Acute Myocardial Infarction: From Network 

Pharmacology to Experimental Pharmacology. Drug Des Devel Ther 2021;15:2179. 

https://doi.org/10.2147/DDDT.S302617. 

[43.] Kalai FZ, Boulaaba M, Ferdousi F, Isoda H. Effects of Isorhamnetin on Diabetes and Its 

Associated Complications: A Review of In Vitro and In Vivo Studies and a Post Hoc 

Transcriptome Analysis of Involved Molecular Pathways. Int J Mol Sci 2022;23. 

https://doi.org/10.3390/IJMS23020704. 

[44.] Mazahery ARF, Dator RP, Concepcion GP, Jacinto SD. Murihexocin C from the leaves 

of Annona squamosa Linn. Induces apoptosis in human colon carcinoma Col 2 cell line. 

Philipp Agric Sci 2009;92:122–32. 

[45.] Morgan ED, Wilson ID. Insect Hormones and Insect Chemical Ecology. Compr Nat Prod 

Chem 1999:263–375. https://doi.org/10.1016/B978-0-08-091283-7.00053-9. 

[46.] Chen Y, Chen JW, Li X. Cytotoxic bistetrahydrofuran annonaceous acetogenins from the 

seeds of Annona squamosa. J Nat Prod 2011;74:2477–81. 

https://doi.org/10.1021/np200708q. 

[47.] Pandey MK, Von Suskil M, Chitren R, Al-Odat O, Jonnalagadda SC, Aggarwal BB. 

Cancer on fire: role of inflammation in prevention and treatment. Curr Adv Dev Funct 

Foods Modul Inflamm Oxidative Stress 2022:605–26. https://doi.org/10.1016/B978-0-

12-823482-2.00024-8. 

[48.] Costa EV, Dutra LM, Nogueira PCDL, Moraes VRDS, Salvador MJ, Ribeiro LHG, et al. 

Essential oil from the leaves of Annona vepretorum: Chemical composition and 

bioactivity. Nat Prod Commun 2012;7:265–6. 

https://doi.org/10.1177/1934578x1200700240. 

[49.] Garg SN, Gupta D. Composition of the leaf oil of Annona squamosa L. From the north 

indian plains. J Essent Oil Res 2005;17:257–8. 

https://doi.org/10.1080/10412905.2005.9698894. 

[50.] Rajan M, Dharman G, Sumathra M. Development of Microwave Absorbers from 

Biopolymer Composites. Biopolym Compos Electron 2017:231–53. 

https://doi.org/10.1016/B978-0-12-809261-3.00008-5. 

[51.] Surendran S, Qassadi F, Surendran G, Lilley D, Heinrich M. Myrcene—What Are the 

Potential Health Benefits of This Flavouring and Aroma Agent? Front Nutr 

2021;8:699666. https://doi.org/10.3389/FNUT.2021.699666/FULL. 

[52.] Xie Q, Li F, Fang L, Liu W, Gu C. The Antitumor Efficacy of β-Elemene by Changing 

Tumor Inflammatory Environment and Tumor Microenvironment. Biomed Res Int 

2020;2020. https://doi.org/10.1155/2020/6892961. 

[53.] Han Y, Sun Z, Chen W. Antimicrobial Susceptibility and Antibacterial Mechanism of 

Limonene against Listeria monocytogenes. Molecules 2020;25. 

https://doi.org/10.3390/MOLECULES25010033. 

[54.] Yang YL, Chang FR, Wu CC, Wang WY, Wu YC. New ent-kaurane diterpenoids with 

anti-platelet aggregation activity from Annona squamosa. J Nat Prod 2002;65:1462–7. 

https://doi.org/10.1021/NP020191E. 



 
 SINAI International Scientific Journal (SISJ) 

 Vol.1 Issue 1, July 2024 

 

 

SINAI International Scientific Journal (SISJ), 2024, 1 106 Online ISSN: 2974-3273 

 

 

APPENDIX A: LIST OF ABBREVIATIONS 

MRSA Methicillin-resistant Staphylococcus aureus 

MDR Multi-drug resistant 

MIC Minimum Inhibitory Concentration 

ED50 Effective dose for 50% of the population 

DPPH 2,2-diphenyl-1-picrylhydrazyl 

IC50 Half-maximal inhibitory concentration 

 

 

 


