
REVIEW ARTICLE 

Phytochemicals Constituents of Malay Traditional Medicinal Plants as Potential 
Remedies for Breast Cancer: A Review 

Raja Siti Syazana Raja Soh1, Mohammad Syaiful Bahari Abdull Rasad 1,* 

1Department of Biomedical Sciences, Kulliyyah of Allied Health Sciences, International Islamic University Malaysia, Pahang, Malaysia 

ABSTRACT 

Keywords: 
Malay traditional medicinal plants; 
phytochemical; anti-breast cancer; 
remedies  

Background: Breast cancer is the most prominent cancer in Malaysia, followed by lung, 
nasopharyngeal, colorectal, and liver cancers. Data from the World Health Organisation (2020) support 
the nation's high incidence of breast cancer. Studies have shown that phytochemicals, or secondary 
plant metabolites, have a promising future as adjuvants for a number of current medicines. The aim of 
this research is to provide an overview of the phytochemical components identified in traditional Malay 
medicinal plants that may be used to treat breast cancer in Malaysian women. Methods: The most 
prominent phytochemicals found Malay traditional medicinal plants with anticancer activities against 
breast cancer are identified and compiled using a scoping review technique. Scopus, ScienceDirect, and 
PubMed were the three databases used in the study to search for papers that fit the inclusion and 
exclusion criteria. The screening approach concentrates on English papers from January 2015 to April 
2023, utilising keywords such as the scientific names of the 45 identified plants, "phytochemical," and 
"breast cancer". Results: Out of 702 screened articles, only 23 met the predetermined criteria and were 
included in the study. The analysis reveals that 13 Malay traditional medicinal plants show positive 
outcomes against breast cancer, primarily due to the presence of phenolic compounds in their extract. 
Conclusions: The study identifies 13 out of 45 selected Malay traditional medicinal plants that exhibit 
positive outcomes against breast cancer. These plants contain significant phytochemicals such as 
phenolic compounds, alkaloids, terpenoids, and others, highlighting their potential as therapeutic 
agents. This comprehensive review is expected to assist researchers in embarking on pre-clinical 
studies focused on potential Malay traditional plants for breast cancer treatment and further 
elucidating the pharmacology of these phytomedicines. 

INTRODUCTION 

According to the World Health Organization, breast cancer 
recorded the highest number of new cases in 2020 at 
approximately 2.26 million cases, followed by lung, colon 
and rectum cancer and prostate cancer. In addition, breast 
cancer statistics worldwide also indicate quite a high 
number of cancer mortality rates in 2020. Additionally, 
breast cancer is the most prevalent type of cancer in 
Malaysia, followed by colorectal, lung, nasopharyngeal, 
and liver cancers (WHO, 2020). One of the leading causes 
of mortality for cancer-stricken Malaysian women is breast 
cancer, followed by cervical cancer. Various types of 
therapies, such as chemotherapy, immunotherapy, and 
radiation therapy, are used in treating cancer 
accompanied by severe side effects for the patients who 
undergo it (Iqbal et al., 2017). Due to its known long-term 
adverse effects on the patient, a new approach was made 
for a safer chemotherapeutic design. 

Iqbal et al. (2017) expressed that plant-derived products 
are eco-friendly, safer, affordable, and less hazardous 

compared to allopathic medicine or mainstream medicine. 
Research into phytochemicals, especially phenolic 
compounds and flavonoids, reveals their potential in 
combating oxidative stress and preventing cancer, 
underscoring the importance of exploring these natural 
compounds for safer, more effective breast cancer 
therapiesas reported by Mainasara et al. (2018).Several 
published articles also suggested the potential of phenolic 
compounds as antioxidants against oxidative stress 
disease in humans (Kikuchi et al., 2019; Luna-Guevara et 
al., 2018; Younas et al., 2018). For instance, a review by 
Younas et al. (2018) that focuses on phytochemical 
compounds, especially the flavonoid groups, gives a vital 
knowledge of the mechanisms for each compound in 
breast cancer chemoprevention. Phytochemicals such as 
curcumin, resveratrol, epigallocatechin gallate (ECGCG), 
silibinin, benzyl isothiocyanate, genistein, kaempferol and 
quercetin have been shown to restrict breast cancer in a 
few mechanisms of action. 

A compilation of 45 Malay traditional medicinal plants is 
listed in supplementary materials. The list is mainly 
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extracted from Abuga et al. (2022). The list was adopted 
for a more thorough scoping assessment in this study on 
the effectiveness of anticancer against breast cancer. 
Zakaria (2010) mentioned that Malay traditional medicine 
passed on information about treatments and supplies 
verbally and via memory. As a result, knowledge of Malay 
traditional medicine that has high nutritional and health 
benefits to humans must be documented to ensure its 
validity and preservation (Zakaria, 2010). 

The objective of this review is to assess the anticancer 
potential of specific phytochemicals found in these plants 
through a comprehensive analysis of peer-reviewed 
scientific literature. Compiling these phytochemicals 
provides valuable insights into their potential anticancer 
properties against breast cancer. 

MATERIALS AND METHODS 

Study design 

This scoping review was accomplished based on the 
Population, Intervention, Comparison, Outcomes (PICO) 
design, as shown in Table 1, which was used to compose 
the eligibility criteria in the scoping review and as a 
framework to develop research questions. In addition, a 
flow diagram for Preferred Reporting Items for Systematic 
and Meta-analyses extension for Scoping Review, PRISMA-
ScR by Tricco et al. (2018) was adopted, which consists of 
identification, screening, eligibility, and the included 
article (Figure 1).  

Table 1: PICO framework 
Criteria Determinants 
Problem Breast cancer and Malay traditional 

medicinal plants. 
Interest Anticancer activity and 

phytochemicals. 
Comparison Not applicable. 
Outcomes Primary outcome: Identification of 

Malay traditional medicinal plants as 
anti-breast cancer. 
Secondary outcome: List of 
phytochemicals in selected Malay 
traditional medicinal plants. 

Identifying the research question 

The review questions were: (1) Which plants among the 
published list of 45 Malay traditional medicinal plants from 
Abuga et al. 2022 have sufficient published reports of 
anticancer activity against breast cancer? (2) What are the 
phytochemicals found in the selected plants that have 
breast anticancer? 

Figure 1: Flow diagram of study selection 

Search strategy 

Scopus, Science Direct, and PubMed databases 
wereutilized and screened for the related articles that 
matched the keywords and studies reported from 
December 2022 until April 2023. The keywords used were 
“name of scientific plants”, “phytochemical” and “breast 
cancer”. The Boolean terms ‘AND’ are used to combine the 
keywords. For instance, “Adenosterma viscosum” AND 
“Breast cancer” AND “phytochemical”. 

Data selection and collection 

Inclusion and exclusion criteria in selecting the article 
throughout the research project are listed in Table 2. 

Charting the data 

The findings are summarized based on the authors' names, 
publication year, plant names, plant parts, extraction 
solvent, extraction method, in vivo or in vitro studies, pure 
compounds or crude extracts, specific phytochemical 
compounds, human breast cell lines used, and positive 
outcomes on breast cancer as shown in Table 3. 
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Table 2: Inclusion and exclusion criteria 
Inclusion Exclusion 

• Article from 2015
onwards.

• The language uses English.
• Full text accessible.
• Qualitative and

quantitative study for all
breast cancer types, pure
compound, and crude
extract.

• Experimental study for
both in vivo and in vitro.

• Index paper.

• Review study, discussion,
book chapter, survey,
questionnaire and others.

• Chemically synthesized
phytochemical.

RESULTS 

Overview of identified articles 

Initially, 702 items matching the criteria were found in 
three databases: 55 articles in Scopus, 14 in PubMed, and 
633 in Science Direct, as shown in Figure 1. The articles 
were subsequently uploaded into Mendeley to be 
reviewed and duplicated between the three databases 
removed. 263 duplicate articles were deleted, and the 
remaining 439 were screened further based on their title. 
Following the removal of 377 articles, 62 articles were 
reviewed based on their abstracts. After examining the 
abstract, 52 papers were left. To choose the 23 included 
articles, full-text accessibility and eligibility based on 
inclusion and exclusion criteria were utilized. 

Phytochemical as anticancer 

A list of phytochemicals from 13 selected Malay traditional 
medicinal plants was tabulated in Table 4 to achieve the 
primary  objective  of  this  study.   

Table 4: List of phytochemicals found in Malay traditional 
medicinal plants that exhibited anticancer properties against 
the breast. 

Scientific name of plants Phytochemicals 
Allium sativum • Thiosulfonate

• Flavonoids
• Terpenoids
• Alkaloids
• Allicin

Cinnamomum verum • Benzoic acid, cinnamic
acid, flavonoid

• Oxygenated
monoterpenes

• Sesquiterpene
hydrocarbons

• Oxygenated
sesquiterpenes

• Phenylpropanoids

Curcuma longa • Phenolic, flavonoid,
condensed tannin,
hydrolysable tannin

• Curcumin, quercetin,
epicatechin

Lagerstroemia speciosa • Flavonoids
• (Gallic acid, quercetin)

Momordica charantia • 3β,7β,25-
trihydroxycucurbita-
5,23(E)-dien-19-al
(TCD)

• 10% alkaloid
• 4% phenols
• 7% tannins
• 1% flavonoid
• 6% saponin

Murraya koenigii • Alkaloids
• Triterpenoids
• Flavonoids
• Tannins
• Phenols
• Mahanine (MH)

Ocimum basilicum • Linalool
• Eugenol
• Geraniol
• Methyl-chavicol
• Phenolics
• Flavonoids

Phyllanthus emblica • Alkaloids
• Phenol
• Flavonoids
• Saponins

Psidium guajava • Guajadial
• Triterpenoids
• Flavonoids
• Psidial A

Punica granatum • Octadecatrienoic acid
• Sterols
• Steroids (17-α

Estradiol, tocol, y-
tocopherol)

• Terpenes,
Sesquiterpenes

• Polyphenolic,
flavonoids, tannic acid
and gallic acid
derivatives

• Fatty acid (punicic
acid highest)

Quercus infectoria • Terpenoids
• Phenols
• Alkaloids

Tamarindus indica • Phenols (flavonoid)
Zingiber officinale • 6-shagoal

• [10]-gingerol
• [8]-gingerol
• [6]-gingerol
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Table 3: Extraction data from the accepted article that match the inclusion criteria (n=23). 

Authors’ name & 
year  

Name plants Parts of 
plants 

Extraction 
solvent 

Extraction 
method  

In 
vivo/ 
in 
vitro 

Pure 
compound/ 
crude extract 

Phytochemical 
compound 

Human 
breast cell line/ animal 
model 

Positive outcome  

(Bai et al., 2016) Momordica charantia Whole 
parts 

- - In 
vitro 

Pure 3β,7β,25-
trihydroxycucurbit
a-5,23(E)-dien-19-
al (TCD) 

• MCF-7 
• MDA-MB-

231 

• Suppress the 
antiproliferative of breast 
cancer lines. 

• HDAC inhibition.
• Induce apoptosis through

ROS generation. 
• Downregulation of Akt-NF-

kB signalling 
• Activation of p53

phosphorylation
(Kilcar et al., 2020) Momordica charantia Seeds  80% ethanol Reflux extraction In 

vitro 
Crude  10% alkaloid 

4% phenols 
7% tannins 
1% flavonoid 
6% saponin 

• MCF-7
(ER+) 

• MDA-MB-
231 (ER-) 

• Incubation of cells with
bitter melon extract (BME)
raised paclitaxel (PAC) IC50 
value. 

(Al-Zereini et al., 
2022) 

Cinnamomum verum Bark  Distilled 
water  

Hydro-distilled  In 
vitro  

Crude 
essential oils 
(EO) 

Oxygenated 
monoterpenes 
Sesquiterpene 
hydrocarbons 
Oxygenated 
sesquiterpenes 
Phenylpropanoid 
Others  

• MDA-MB-
231 

• Inhibit tumour cells
proliferation with IC50

0.14µl/mL 

(Guneidy et al., 2022) Curcuma longa 
Zingiber officinale 
Syzygium 
aromaticum 

Tamarindus indica 
Cinnamomum verum 

Punica granatum 

Rhizome  

Rhizome  

Seed  

Seed  

Bark  

Seed 

 70% of 
solvent 
(acetone / 
ethanol) 

In 
vitro 

Crude  Phenolic, flavonoid, 
condensed tannin, 
hydrolysable tannin 

Benzoic acid, 
cinnamic acid, 
flavonoid  

Phenolic, flavonoid, 
condensed tannin, 
hydrolysable 
tannin, 
anthocyanins  

• MCF-7 • Only Tamarindus indica and
Cinnamomum verum 
showed cytotoxicity 
effects.  
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(Ali et al., 2022) Zingiber officinale 
Rosc 

Rhizomes  Petroleum ether 
(PE) and 
chloroform: 
methanol (CM) 

maceration In 
vitro 

Pure  6-gingerol 
6-shogaol 

• MCF-7 • Cytotoxicity effect.

(Meysami et al., 
2021) 

Zingiber officinale 
Roscoe 

Rhizomes  70% ethanol maceration In vivo  Pure  6- gingerol • Mice, inject
with 4T1 

• Downregulated of specific
oncogenes (MMP-13) 

(Lucci et al., 2015) Punica granatum  Whole 
seed  

Absolute 
ethanol  

- In 
vitro 

Crude  Phenolic 
compound 
Fatty acid (punicic 
acid highest) 

• MCF-7 • Promising antiproliferative
activity with IC50 value 26.5
µg/ml. 

(Nadaf et al., 2020) Murraya koenigii  Seed  Methanol  Soxhlet  In 
vitro  

Crude  Alkaloids  
Triterpenoids  
Flavonoids 
Tannins  
Phenols  

• MCF-7 • Cell viability significantly
reduced compared to
control 

(Bazioli et al., 2020) Psidium guajava leaves Dichloromethane  - In 
vitro 

In 
vivo- 
hollow 
fiber 
assay  

Crude  Flavonoids 
Triterpenoids 
Phenolics  
Meroterpenoids-
Guajadial (49%) 
Psidial A 

• MCF-7 
• MCF-7 BUS 
• Swiss 

female 
mice, Balb-
C female
mice, 
Wistar 
female 
mice 

• Successive fractionation
shows potent
antiproliferative activity on
MCF-7, MVF-7 BUS 

• Tumour inhibition through
estrogen receptors (in vivo)

(Alkhateeb et al., 
2021) 

Ocimum basilicum Fresh 
blossoms  

Water  Aqueous 
extract 

In 
vitro  

Crude  Phenolic  
Flavonoids  

• MCF-7 • Restrains development and
multiplication of breast
cancer through apoptotic. 

(Durgawale & 
Datkhile, 2016) 

Punica granatum Flowers Methanol  Maceration  In 
vitro  

Crude  Polyphenolic  
Flavonoids  
Tannic acid and 
gallic acid 
derivatives  

• MCF-7 • Positive anti-cancer activity
on MTT anti proliferative
assay 

(Wan Yusof & 
Abdullah, 2020) 

Quercus infectoria  Galls  n-hexane
ethyl acetate
methanol 

maceration In 
vitro 

Crude  Tannins 
Alkaloids 
Saponin 
Terpenes 
Flavonoids 
Glycosides 
Phenolic 
compound  

• MCF-7 
• MDA-MB-

231 

• High toxicity for MCF-7 on
ethyl acetate extract with
the lowest IC50 value.

• Methanolic extract of
Quercus infectoria has high
cytotoxicity on MDA-MB-
231. 
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(Sai Saraswathi, 
Rajaguru, et al., 2017) 

Lagerstroemia 
speciosa 

Leaves  Acetone  
Methanolic 

Soxhlet  In 
vitro 

Crude  Gallic acid (check 
use HPTLC) 
Flavonoids 

• MCF-7 • Acetone extract displayed
significant cytotoxicity
activity on breast cells. 

(Yang et al., 2020) Curcuma longaz Rhizomes Ethanol (80%) Ultrasonic 
assisted 
extraction 
(UAE) 
Conventional 
solvent 
extraction 
(CSE) 

In 
vitro 

Crude  Phenolic 
compounds  
(Curcumin, 
quercetin, 
epicatechin, etc.) 

• MCF-7 
• MDA-MB-

231 

• UAE showed higher
phenolic compound and
cytotoxicity activity on
breast cancer lines. 

(Sai Saraswathi, 
Saravanan, et al., 
2017) 

Lagerstroemia 
speciosa 

Leaves  Methanolic Soxhlet  In 
vitro  

Pure  
Crude  

Quercetin (isolated 
using HPLC)  

• MCF-7 • Pure compound quercetin
showed higher cytotoxicity
and cell viability than
methanolic crude extract. 

 Elgndi et al., 2017 Ocimum basilicum Leaves  Carbon dioxide  Supercritical 
fluid 
extraction 
(SFE) 

Hydro 
distillation 
(essential oil) 

In 
vitro  

Crude  Linalool 
Eugenol  
Geraniol 
Methyl-chavicol 

• MDA-MB-
453 

• Antioxidant and
antiproliferative activity of
EO and CO2 extract but
significantly higher
antioxidant activity in EO. 

(Das et al., 2019) Murraya koenigii Leaves  Methanol  Cold 
maceration 

In 
vitro 

In vivo 

Pure  Mahanine (isolated 
using HPLC) 

• MCF-7 
• MDA-MB-

231 
• N-methyl-

N-
nitrosourea 
(MNU) 
induced rat 

• Reduce proliferation 
through apoptosis both on 
MCF-7 and MDA-MB-231. 

• Reduced mammary tumour 
weight in MNU induced rat. 

(Zheng et al., 2018) Phyllanthus acidus Stems and 
roots 

Methanol  Reflux  In 
vitro  

Pure  Cleistanthane 
diterpenoids; 
phyllaciduloids A-D 

• MCF-7 • No obvious activity at
a concentration of 40µM. 

(Talib, 2017) Allium sativum  Bulbs  Aqueous  - In vivo  Crude Thiosulfonate  
Flavonoids  
Terpenoids  
Alkaloids  
Allicin  

• Balb/c 
female 
mice 

• 60% undetectable tumours
were reported for mice
treated with garlic extract,
but the combination of
garlic and lemon was
reported for 80%. 

International Journal of Allied Health Sciences, 8(5): 308-319 313



Notes: CM, chloroform methanol; DMBA, 7,12-dimethylbenz[α]anthracene; ECGC, epigallocatechin gallate; ER, estrogen receptor; HT116, colon adenocarcinoma; HeLa, human cervical cancer cell line; HepG2, human 
hepatoma; HPLC, high performance liquid chromatography; HT29, colon adenocarcinoma; MH, mahanine; MCF-7, human mammary cancer cells; MDA-MB-231, triple-negative breast cancer cell line; MNU, N-methyl-
N-nitrosourea; PE, petroleum ether.

(Mónica et al., 2020) Punica granatum  Seeds and 
peels 

Ethanol 
Chloroform  
Hexane 

- In 
vitro 

Crude  Terpenes, 
Sesquiterpenes 
Flavonoids  
Steroid 

• MDA-MB-
231 

• Seed extract showed
cytotoxicity activity. 

(Patel et al., 2022) Phyllanthus emblica  Fruits  Chloroform  
Ethyl acetate 
Methanol  
Ethanol  
Distilled water  

Series 
extraction 
method  

In 
vitro 

Crude  Alkaloids  
Phenol 
Flavonoids  
Saponins  

• MCF-7 • Aqueous extract reported
decreased cell viability as
concentration increased. 

(Mandal et al., 2015) Punica granatum  Seed oil 
and 
aqueous 
extract (PE 
emulsion) 

- - In vivo  Crude  Octadecatrienoic 
acid 
Sterols  
Steroids (17-α 
Estradiol, tocol, y-
tocopherol)   

• 7,12-
dimethylbe
nz[α]anthra
cene 
(DMBA) 
induced 
rats 

• Decrease ER- α and ER- β 
expression in mammary
tumour. 

(Bernard et al., 2017) Zingiber officinale  - - In 
vitro 

Pure  [10]-gingerol 
[8]-gingerol 
[6]-gingerol 

• MDA-MB-
231 

• MDA-MB-
468 

• Inhibitory of TNBC growth.
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In earlier studies, it was discovered that the traditional 
Malay remedies reported had antioxidant and anticancer 
characteristics that extended beyond breast cancer. For 
instance, mahanine (MH) a compound extracted from 
Murraya koenigii has lately gained attention as a possible 
candidate to prevent several cancers, including leukemia, 
pancreas, cervix, lungs, colorectal, prostate, and glioma 
(Das et al., 2019). 

Besides that, the cytotoxicity impact of Curcuma longa 
extract on a few cancer cell lines (MCF7, MDA-MB-231, 
HCT116, HT29, HepG2, HeLa) was also reported by Yang et 
al. (2020) research, demonstrating its anticancer 
properties. Meanwhile, Monica et al. (2020) studies 
demonstrated Punica granatum's anticancer properties as 
the ethanolic seed extract had a cytotoxic effect on the 
cancer cell lines MDA-MB231 and HT29. Furthermore, 
Durgawale & Datkhile (2016) revealed that the methanolic 
flower extract of Punica granatum had anti-proliferative 
effects against all three cancer cell lines they studied, 
which were derived from breast, liver, and cervical cancer 
types. According to Ali et al. (2022), the HT29, HCT116, and 
MCF-7 cancer cell lines were all sensitive to ginger rhizome 
petroleum ether (PE) and chloroform; methanol (CM) 
extracts, with CM extract having the most significant 
cytotoxicity effect. 

Both Curcuma longa, and Punica granatum extract consist 
of phenolic compounds that act as anticancer on MCF-7 
cell lines. However, secondary metabolites in Curcuma 
longa extract, curcumin, also have anticancer activity, as 
reported by Yang et al. (2020). On the other hand, a pure 
extract of mahanine from Murraya koenigii has a 
significant effect as an anticancer in both in vitro and in 
vivo. A pure extract from the rhizome of Zingiber officinale 
also proved its anticancer activity due to the presence of 
6-gingerol and 6-shagoal.

In summary, extracts from Curcuma longa, Punica 
granatum, Murraya koenigii, and Zingiber officinale 
contain phenolic compounds and secondary metabolites 
with notable anticancer effects on various human cancer 
cell lines, including MCF-7. Curcumin in Curcuma longa, 
mahanine in Murraya koenigii, and 6-gingerol and 6-
shogaol in Zingiber officinale have each shown potent 
anticancer properties in both in vitro and in vivo studies. 
Further research into these phytochemicals, especially 
their effects on specific cancer types, could enhance drug 
development efforts by identifying promising candidates 
for targeted anticancer therapies.  

Plant extract effect on breast cancer 

According to Table 3, Punica granatum was the plant that 

was mentioned in relation to breast cancer the most often 
out of the 23 papers that were accepted (Lucci et al., 2021; 
Durgawale & Datkhile, 2016; Monica et al., 2020; Mandal 
et al., 2015). In all breast cancer investigations, anti-
proliferative activity was shown to be promising on MCF-7 
(Lucci et al., 2021), anti-proliferative in 7,12-
dimethylbenz[α]anthracene (DMBA) rats (Mandal et al., 
2015), and seed extract showed cytotoxicity impact 
(Monica et al., 2020; Durgawale & Datkhile, 2016). 
However, Zingiber officinale, the second-most frequently 
suggested plant, reported a pure product of 6-gingerol, 
and 6-shagoal from rhizome extract (Ali et al., 2022). The 
efficacy of [10]-gingerol, [8]-gingerol, and [6]-gingerol to 
suppress the growth of human and mouse mammary 
cancer cells was compared by Bernard et al. (2017).  

In addition, according to extraction data, all plants were 
evaluated on human cancer cell lines aside from Psidium 
guajava and Murraya koenigii, which were examined on 
both cell lines and animal models. According to Bazioli et 
al. (2020), Psidium guajava (guajadial, terpenoid, 
polyphenol) has substantial antiproliferative activity on 
MCF-7, MCF-7 BUS, and tumor inhibition via estrogen 
receptors. It also exhibited beneficial results in both in vivo 
and in vitro experiments. Due to polyphenolic components 
and terpenoids in the crude extract, Murraya koenigii 
methanolic extract also favorably affected MCF-7 (Nadaf 
et al., 2020). The in vivo and in vitro results of 
investigations utilizing the MCF-7, MDA-MB-231, and N-
methyl-N-nitrosourea (MNU) rat strains of pure extracted 
mahanine by HPLC were favorable (Das et al., 2019). 

DISCUSSION 

Mechanism of action of phytochemicals from various 
plant extracts 

Punica granatum 

After an extensive literature review, this study highlights 
the findings of Mandal et al. (2015), which demonstrated 
positive outcomes in breast cancer treatment using 
pomegranate emulsion (PE). The chemical analysis of 
pomegranate formulation revealed that the lipid phase 
contained mixed octadecatrienoic acids, sterols, and 
steroids, particularly 17-α-estradiol, as well as tocol and γ-
tocopherol, and the aqueous phase contained caffeic acid, 
corilagin, ellagic acid, ferulic acid, gallic acid, 5-
hydroxymethylfurfural, protocatechuic acid, punicalagin 
alpha and punicalagin beta. Mandal et al. (2015) proposed 
that pomegranate emulsion (PE) inhibited cell 
proliferation, induced apoptosis, upregulated 
proapoptotic protein Bax, and downregulated 
antiapoptotic protein Bcl-2 in mammary tumors in DMBA-
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initiated rats. These effects were associated with 
decreased incidence, total burden, and average weight of 
mammary tumors. Not only that, in Mandal et al. (2015) 
investigation, the author also looked at the expression of 
ER-α and ER-β in rats given PE therapy and DMBA-induced 
mammary tumours.  

The findings show that ER-α and ER-β are expressed 
significantly in mammary tumours eradicated in DMBA 
control animals. The findings are intriguingly consistent 
with a prior study that showed that a methanolic extract 
of pomegranate pericarp (peel) prevented estradiol 
binding to ER, downregulated the ER-α gene, and 
decreased the growth and proliferation of ER-positive 
MCF-7 breast cancer cells (Sreeja et al., 2012). 

Additionally, a recent review study from Moga et al. (2021) 
explored the anticancer mechanism and molecular targets 
of Punica granatum, focusing on the main phenolic 
chemicals detected in the peels, juice and seeds extract, 
demonstrating that pomegranates are a possible therapy 
option for breast cancer. Furthermore, ellagic acid, punicic 
acid, ellagitannins, anthocyanins and anthocyanidins, 
flavones, flavonoids, and estrogenic flavonols are the most 
prominent therapeutically active polyphenols from 
pomegranates. 

Murraya koenigii 

Nadaf et al. (2020) concluded that the methanolic extract 
of Murraya koenigii seeds (MEMS) displayed an 
antiproliferative impact primarily by inducing apoptosis, 
which included depolarizing the mitochondrial membrane 
and activating caspase. It has the antioxidant capacity to 
demonstrate cytotoxicity by acting as an oxidant scavenger 
and lowering oxidative stress. Furthermore, it was 
discovered that MEMS activated caspase activity in a 
concentration-dependent way. A further dosage form 
design requires thorough investigation. 

On the other hand, mahanine, a pure substance from 
Murraya koenigii, has already demonstrated its promise as 
a cervical, lung, prostate, and glioma inhibitor (Samanta et 
al., 2018). Therefore, it piques interest to learn more about 
its anticancer effects on breast cancer. It was confirmed by 
Samanta et al. (2016) that administering MH at a dose of 
50 mg/kg body weight three times per week for four weeks 
has the capacity to completely eliminate tumour incidence 
and mammary tumour volume. The current study's 
findings from Das et al. (2019) also demonstrated that the 
naturally occurring carbazole alkaloid MH is highly efficient 
at lowering breast cancer subtypes independent of cell 
proliferation through inhibition of breast cancer stem cell 
(bCSC) population and in vivo suppression of mammary 

tumour burden in MNU-induced breast cancer. 

Therefore,  the methanolic extract of Murraya koenigii 
seeds (MEMS) shows strong antiproliferative and 
antioxidant properties by promoting apoptosis and 
reducing oxidative stress. Additionally, MEMS activates 
caspase in a concentration-dependent manner, suggesting 
further investigation into optimized dosage forms. 
Furthermore, mahanine, a pure compound from Murraya 
koenigii, has shown promise in inhibiting various cancers, 
including breast cancer. Studies demonstrate that 
mahanine effectively reduces breast cancer cell 
populations and tumor burden, emphasizing the potential 
of Murraya koenigii in both its crude and purified forms as 
an anti-breast cancer agent. 

Momordica charantia 

Cucurbitane-type triterpenoids, cucurbitane-type 
triterpene glycosides, phenolic acids, flavonoids, essential 
oils, fatty acids, amino acids, lectins, sterols, saponin 
(goyasaponins I, II, and III) constituents, as well as some 
proteins present in fruits, seeds, roots, leaves, and vines, 
are the main chemical components of bitter melon that 
give it biological activity (Dandawate et al., 2016). 

The triterpenoid 3β,7β,25-trihydroxycucurbita-5,23(E)-
dien-19-al (TCD) inhibited the growth of MCF-7 and MDA-
MB-231 breast cancer cells in a PPARγ-independent 
manner, with IC50 values at 72 hours of 19 and 23 M, 
respectively. TCD-induced cell apoptosis, along with a 
variety of biological modifications, such as the inhibition of 
histone deacetylase protein expression, downregulation of 
Akt-NF-B signalling, upregulation of p38 mitogen-activated 
protein kinase and p53, and cytoprotective autophagy (Bai 
et al., 2016).  Moreover, a study by Sur et al. (2020) 
recorded the bitter melon as a promising cancer 
prevention and therapeutic agent for several types of 
cancer. The therapeutic effect of the phytochemicals 
extracted from the bitter melon was recorded in Table 5. 
Punica granatum was discussed because it was frequently 
mentioned in four of 23 accepted articles. Meanwhile, 
pure compounds from Murraya koenigii and Momordica 
charantia were also discussed. However, the other ten 
plants, whose mechanisms of action were not discussed, 
also have potential remedies for breast cancer. 

CONCLUSION 

The study indicates that several Malay traditional 
medicinal plants have anti-breast cancer effects. Allium 
sativum, Cinnamomum verum, Curcuma longa, 
Lagerstroemia  speciosa,  Momordica  charantia,  Murraya 
koenigii,  Ocimum basilicum, Phyllanthus emblica, Psidium 
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Table 5: Bitter melon compound therapeutic effect on breast 
cancer (Source: Sur et al. 2020) 

Cancer Bitter melon 
extract/compound 

Therapeutic effect 

Breast  Water extract of fruit, 
dried extract and 
isolated compounds 
3β,7β,25-
trihydroxycucurbita-
5,23(E)-dien-19-al 
(TCD), eleostearic acid, 
RNase MC2, MAP30 

Inhibited breast 
cancer cells growth, 
induced apoptosis and 
autophagy 

Inhibited syngenic 
tumor, xenograft 
tumor and 
spontaneous 
mammary 
tumorigenesis in SHN 
virgin mice 

guajava, Punica granatum, Quercus infectoria, Tamarindus 
indica, and Zingiber officinale are among the notable 
plants. This study also discovered that these 13 Malay 
traditional medicinal plants contain a variety of 
phytochemicals, including mahanine (MH), guajadial, 6-
gingerol, 6-shogaol, and other polyphenolic compounds, 
alkaloids, terpenoids, and sterols. The anticancer 
capabilities of these substances have been proven in 
earlier studies using breast cancer cell lines and animal 
models. 
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