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INTRODUCTION
Globally, there is a decline in cancer death rates since 1991 
which has resulted in an overall drop of 27%, translating 
to approximately 2.6 million fewer cancer deaths (Jemal et 
al., 2019). But in India the cancer case increases every year 
(http://www.indiastat.com) Figure 1. Cancer is the second 
most common disease in India responsible for maximum 
mortality almost 0.3 million per year (Ali et al., 2011). As per 
records of India stat (http://www.indiastat.com) our small 
state Tripura is not an exception. The estimated number of 
cancer (male and female) cases in Tripura is increasing day by 
day (Figure 2). The number of female cancer cases in Tripura is 
slightly higher than that of males. In Tripura proportion of lung 
cancer in men is the highest, followed by esophagus and larynx 
and in women, cervix uteri cancer is the highest, followed by 
breast and gall bladder in Tripura (NCDIR, 2017).

The adult risk factors for various cancers in India are 
tobacco smoking (14.7%), alcohol consumption, physical 
inactivity (12.1%), obesity (4.7%), and household solid 
fuel uses (63%). [World Health Organization - Cancer 
Country Profiles, 2014, India]. The other risk factors are 
pollutants which depend on the concentration, intensity 
and exposure. The risk becomes highly increased where 

workers are exposed to ionizing radiation, carcinogenic 
chemicals, certain metals exposure etc. (Prakash et al., 
2013). Other than these, I think the other important risk 
factor is consumption of less quantity of anti-cancer 
vegetables and spices. Now a day’s urban people are 
interested in fast food rather than natural plant based food. 
Plants have been used for a long time to cure various lethal 
diseases such as cancer. According to estimates of the 
World Health Organization, 80% of the world population, 
especially those living in Asia, Latin America and Africa, still 
rely on herbal medicine. Scientific evidence showed that 
more than 60% anticancer agents are plant products (Cragg 
& Newman, 2005). The secondary metabolites in the plant 
kingdom such as polyphenols, flavonoids, reveratrol and 
brassinosteroids have been studied for their potential use 
as anti-cancer agents (Greenwell & Rahman, 2015). 

SCIENTIFIC EVIDENCE
Vegetables, Spice and Their Phytochemicals Can 
Prevent Cancer
Oroxylum indicum

O. indicum is a medium sized deciduous tree commonly 
known as Sonapatha, Shyonaka, Naukagas, or Shivnak.  The 
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young sword-like fruits are used as vegetables by the tribal 
people of North East India. The compound baicalein isolated 
from O. indicum has shown anti-tumour activity on human 
cancer cell lines and inhibited the 50% proliferation of HL-60 
cell lines at a concentration of 25-30 μM (Roy et al., 2007). 

Curcuma longa

C. longa is a spice of native India commonly called turmeric 
and the active compound of turmeric called curcumin, which 
is both nontoxic as well as diversified in its inhibitory effects 
on a multitude of pathways involved in carcinogenesis and 
tumor formation. Curcumin significantly inhibited the growth 
of human breast cancer cell MCF-7 by inducing apoptosis 
in a dose- and time- dependent manner, accompanied 
by a decrease in MCF-7 cell viability (Koohpar et al., 
2015). Curcumin exhibits anti-cancer activities in various 
stages of carcinogenesis, including inhibition of oncogene 
activation, prevention of cancer-related inflammation, 
inhibition of cancer cell proliferation, induction of apoptosis 
and anoikis, prevention of metastasis, and sensitization 
of cancer cells to chemotherapy (Pongrakhananon & 
Rojanasaku, 2011). 

Capsicum frutescens

The compounds present in red chili pepper such as capsaicin 
have numerous medicinal benefits. It can stimulate the 
anti-tumorigenic/tumor-suppressive signaling pathway and 
related transcription factors, whereas it inhibits oncogenic 
signaling pathways and tumor promoters (Clark & Lee et 
al., 2016). The anti-cancer activities were confirmed using 
animal models and human cancer cell lines (Hamikara et al., 
2016).

Zingiber officinale

Z. officinale is an herbaceous perennial, the rhizomes of 
which are used as a spice. The compound 6-gingerol was 
found more effective than extract even at lower doses in 
inhibition of endothelial cell tube formation (Brown et al., 
2009).

Mushrooms
From the early age mushrooms have been regarded 
by mankind as a cooking wonder and folk medicine in 
Oriental practice. From decades, it has witnessed the 
overwhelming attention of western research organization 
in the pharmaceutical potential. The mushrooms showed 
anti-cancer activity belonging to the genus Phellinus, 
Pleurotus, Agaricus, Ganoderma, Clitocybe, Antrodia, 
Trametes, Cordyceps, Xerocomus, Calvatia, Schizophyllum, 
Flammulina, Suillus, Inonotus, Inocybe, Funlia, Lactarius, 
Albatrellus, Russula, and Fomes (Patel & Goyal, 2012). 

Broccoli, cabbage, cauliflower, brussels sprouts
Qazi et al showed that sulforaphane, derived from 
broccol inhibits the proliferation of Barrett esophageal 
adenocarcinoma cells at a nontoxic concentration, reduces 
tumor growth in vivo, and significantly enhances the 
anti-cancer activity of other chemotherapeutic and anti-
proliferative agents in Barrett esophageal adenocarcinoma 
(Qazi et al., 2010). Cover et al in their study showed that 
lower doses of tamoxifen, an antiestrogen for breast cancer 
patients and indole-3-carbinol inhibited MCF-7, estrogen-
dependent human MCF-7 breast cancer cell line and CDK2-
specific activity to the same extent as higher doses of either 
agent added individually (Cover et al., 1999). 

Figure 1. Estimated number of cancer cases in India (Projected cancer cases for India were computed using projected incidence rates and 
population (person-year)).

Figure 2. Number of cancer case (blue: male, red: female, green: total) of Tripura.
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Dillenia indica

The local name of D. indica is chalita or ow-tenga. 
Traditionally its leaves, bark and fruits decoction are given 
orally for treatment of cancer and diarrhoea in the tribal 
areas of Tripura and Mizoram. The fruits (calyx) are sour in 
taste and are used in the preparation of jam, jellies, chutnis 
as well as flavouring agent in curries. The methanolic extract 
of fruits showed significant anti-leukemic activity in human 
leukemic cell lines U937, HL60 and K562. The compound 
betulinic acid isolated from D. indica showed IC50 at lower 
concentrations of 13.73, 12.84, 15.27 μg/ml in U937, HL60 
and K562 cell lines respectively (Kumar et al., 2010) than 
fruit extract.

Parkia javanica

The tender fruits are edible and the local Manipuri people 
use it as vegetables. It is cooked with fish (‘gudok’) and used 
for gastric problems by the local people. P. javanica extract 
caused significant in vitro cytotoxicity in sarcoma-180 (S-
180), A549, AGS, and MDA-MB435S cancer cells (Das et 
al., 2017). The preliminary efforts of our group have also 

revealed fairly anti-cancer activity (IC50: 11 ‐7μg/mL) of P. 
javanica plant extract across a limited variety of tissue‐
specific cancer cell lines.

Enhydra fluctuans

E. fluctuans Lour. (Compositae) is an edible, semi-aquatic, 
herbaceous vegetable plant. Two flavonoids, baicalein 
7-O-glucoside and baicalein 7-O-diglucoside, were isolated 
from the ethyl acetate fraction of E. fluctuans and tested 
for Ehrlich's Ascites Carcinoma in mice, which caused a 
significant decrease in the tumor cell volume and increase 
of life span of mice (Sannigrahi et al., 2010). 

Tomato

The ability of vegetable, tomatoes and its active compound 
lycopene have been examined in a various experimental 
models of prostate carcinogenesis and tumorigenic 
progression. The compound lycopene reduces the risk of 
prostate cancer (Nobile et al., 2009).

The name and active compounds of the above anti-cancer 
vegetables and spices are listed in Table 1. 

Name/scientific name of the plants with plant part used Active compounds/extracts with reference

Oroxylum indicum

 
 

(Kalra & Kaushik, 2017); (Dinda et al., 2015); (Epstein et al., 2010)

Table 1. The vegetables, spices and their anti-cancer compounds/extracts.
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Curcuma longa (Epstein et al., 2010); 
(Alexandrow et al., 2016)

Capsicum frutescens
(Clark R & Lee., 2016; Ahmed et al., 2017); (Hamikara et al., 2016; 

Browm et al., 2009)

Zingiber officinale (Meng et al., 2018)

broccoli, cabbage, cauliflower, Brussels sprouts, and bok choy

(Aggarwal & Ichikawa 2005); (Kim et al., 2007); (Kandala & 
Srivastava., 2010); (Ahmad et al., 2009)



Majumder S, et al. 5

Citation: Majumder S & Debnath S (2022). Prevention of cancer using vegetables and spices. IRJPS. 13: 014.

Dillenia indica
(Kumar et al., 2010; Gandhi & Mehta et al., 2013)

Mushrooms

(Patel & Goyal, 2012)
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Parkia javanica

(Das et al., 2017; Chanu et al., 2018; Patra et al., 2013)

Enhydra fluctuans

(Nobile et al., 2009)

Solanum lycopersicum(Tomato)
(Lindshield et al., 2007)
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CONCLUSION
From the above discussion it is clear that vegetables and 
spices have an enormous potential in the prevention and 
treatment of cancer. The cancer case in India as well as our 
state Tripura is increasing day by day and to prevent it we 
have to intake more and more anti-cancer vegetables 
and spices. But most of the plant species like Oroxylum 
indicum, Perkia javanica, Dillenia indica, wild edible 
mushrooms etc. are day by day becoming extinct in 
Tripura due to huge rubber plantations, deforestation, 
etc. Some spices or vegetables are avoided by the 
people due to ignorance of their scientific knowledge of 
anti-cancer activity. This is a small effort to explore the 
knowledge of anti-cancer vegetables and spices available 
in Tripura.
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