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Abstract

Spices are mainly used for taste and flavor. Mostly all Indian spices are associated with home remedies. They
were mainly used for indigestion, chronic diarrhea, common cold, blood pressure, blood sugar. Majority of
these spices are rich sources of flavonoids. Some epidemiological and experimental studies suggest that have
some protective role against cancer. Further investigation is required to find the role of individual spice .Detailed
study of their mechanism of actions is needed to find out at which stage these chemopreventive agents modulate
or reverse the process of carcinogenesis. Thus there is a long way to go before scientific validation of the role of
flavoring agents of cancer can be achieved.
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Introduction for sore throats. Hot pungent spices were used more
liberally in winter diets or to treat cold diseases
Spice and aromatic vegetable products used ascompanied by excess phlegm. It is noteworthy that
flavoring or condiment, normally refers to parts of certairheumatism was believed to be caused by abnormal rheum,
herbs like seeds, leaves, bark, roots etc. They are useghlegm; the appropriate therapy would be pepper just
mainly for enhancing taste of food. The name spice & it is today, with the topical use of capsaicin - a chili
derived from the word species, which was applied to groupspper extract used to help in a variety of digestive
of exotic foodstuffs in the Middle Age. The earliest literarproblems. Cardamom helps to soothe indigestion and
record in India on spices is the Rig Veda (around 6,008lieve gas and flatulence. Cumin seeds, which contain
BC), and the other three Vedas - Yajur, Sama and Atharbégh amounts of carotene and iron, were traditionally used
The Rig Veda, one of the ancient Hindu scriptures, lists help the digestive processes and be a tonic for the heart
more than a thousand healing plants. The story of Indiand nervous system. On a more practical note, the seeds
spices thus dates back to 7000 years into the past. Ee@pear to be useful for chronic diarrhea (probably because
though with a giant progress in science, spices continuehey have anathematic properties) and hoarseness of voice
be used as a rich source of home remedies. Some of(fiv@bably because the seeds are mildly antise@tiofus
daily used spices have been taken for granted as parsafivusL., commonly known as saffron is used in folk
daily food item and are used routinely without a secormdedicine for various purposes such as an aphrodisiac,
thought. But in fact they form the basis of remedies @ntispasmodic and expectorant (Zargari, 1990). Garlic
human ailment and have been of much interest in medi¢allium sativumLinn.), traditionally used as a spice

research. especially in Asian cuisine, is well known for its medicinal
properties with varied pharmacological functions (Ross
Indian Spices and their Medicinal Uses IA, 1999). It may also lower cholesterol, blood pressure,

and the risk of cancer. Capsaicin is the major pungent

Indian spices from timarimemorial were considered ingredient in red peppers, has a profound antiproliferative
with the philosophic concepts of improving health, sinceffect on prostate cancer cells, inducing the apoptosis of
it was understood that they could affect the four humob®th androgen receptor (AR)-positive (LNCaP) and -
(blood, phlegm, yellow bile and black bile) and influenceegative (PC-3, DU-145) prostate cancer cell lines
the corresponding moods (sanguine, phlegmatic, choledssociated with an increase of p53, p21, and Bax
and melancholic). (O’Kelley et al., 2006). Curcumin, turmeric’s active

Thus, ginger would be used to heat the stomach aoohstituent, protects against free radical damage because
improve digestion; clove was believed to comfort the sinus;is a strong antioxidant. It also reduces inflammation by
mace would prevent colic and bloody fluxes or diarrhedgwering histamine levels and possibly by increasing
nutmeg would benefit the spleen and relieve any bad cofitoduction of natural cortisone by the adrenal glands. It
Cinnamon, one of the most popular flavors in cookin@lso protects the liver from a number of toxic compounds.
was considered to be particularly good for digestion artalso has been shown to prevent platelet clumping, which
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in turn improves circulation and helps to protect against A traditional remedy for colds is ginger which contains
atherosclerosis (Aguilera et al., 2002; Schnekenbergertee antioxidants gingerol, shagaol, and zingerone.
al., 2005). Traditionally, fenugreek té&ifonella foenum- Zingerone reacts with free radicals that can cause tissue
graecum was used for relief from bronchitis, sore throatgjamage and inflammation by inducing apoptosis (Lee and
tuberculosis, as tonic. Poultices made from pulverizegurh,1998). Bay leaved &urus nobili3 which is an
fenugreek seeds were used for swollen glands, skimportant ingredient in Indian cooking possess different
irritations and gout. In the Middle East fenugreek was usegsential oils (Kamalinejad et al., 1998), sesquiterpine
to treat diabetes and there is some evidence that séecbpherol (Moteki et al., 2003) and quercetin (Jun et al.,
extracts do lower blood sugar and also significantly redu@902). Both water and ethanol extracts show strong
cholesterol levels (Misra et al., 1996; Prasanna, 2000).antioxidant activity which includes free radical scavenging,
superoxide anion radical scavenging, hydrogen peroxide
Flavoring Agents and their Chemopreventive scavenging, metal chelating acivities (Isidak et al., 2006).
Effects Among the essential oils 1,8 cinole is the main component
which can inhibit growth in leukemic 4B and HL60 cells
Cancer continues to represent the largest causelnfinducing apoptosis (Yayoi et al., 2002). Komiya etal
mortality in the world and claims over 6 million lives eac{2004) observed that hot water soluble sesquiterpenes
year (Espinosa et al., 2000) An extremely promisinfanhydroperoxycostunolide an 3-oxo-eudesma 1, 4(15),
strategy for cancer prevention today is chemopreventiohl (13) triene-12-,6 alphaolide] have strong effect against
which is defined as the use of synthetic or natural ageftaman promyelotic leukemic cells by induction of
(alone or in combination) to block the development athromatin condensation. In a preliminary assay methanolic
cancer in human beings. Plants, vegetables, herbs, axract of crude bark ofauraus nobilisinhibit lipid
spices used in folk and traditional medicine have begreroxidation (Kovacevic et al., 2003). Matsuda et.al
accepted currently as one of the main sources of can¢2000) found sequiterpines (costunolide and dehydrocostus
chemopreventive drug discovery and developmerectone) inhibited inducible nitric oxide synthase (iNOS)
(Abdullaev, 2001). A large and increasing number dhduction in accordance with induction of heat shock
patients in the world use medicinal plants and herbs fprotein 72 (HSP 72) which thereby prevent nuclear factor-
health purposes. Therefore, scientific scrutiny of thekappaB activation followed by iNOS induction.
therapeutic potential, biological properties and safety will Reactive oxygen species (ROS) generated by activated
be useful in making wise decisions about their use.  macrophages play an important role in the initiation of
In Indian cooking varieties of flavoring agents are usediflammation. Ten different spice principles, some of
for their specific delicious taste. Some of these agents avhich with known anti-inflammatory properties were
rich sources of flavonoids which can block carcinogenesigsted for their effect on generation of superoxide anions,
.Among them turmeric is an important one. Curcumijydrogen peroxide and nitrite radical generation by
turmeric’s active constituent, protects against free radicattivated rat peritoneal macrophages. Preincubation of
damage as an antioxidant and also acts as antiprolifertivecrophages with 10 microM capsaicin (from red pepper)
agent by down regulating Cox2, iNOS and cyclin D (Songr 10 microM curcumin (from turmeric) completely
etal., 2003; Singh and Singh, 2009) and undergg@hgse inhibited the productiom vitro by macrophages. Higher
I clinical trial (Hsu et al., 2001). concentrations (50QM) of eugenol (from clove) and
The major components of garlic include allicin, ajoenegiperine (from pepper) were required to completely inhibit
various allyl sulfides, S-allylmercaptocysteine, linoleunsuperoxide anion A. and hydrogen peroxide release by
acid, selenium, quercetin etc (Beecher,1995; Li, 2000; Dasacrophages (Joe and Lokesh, 1994). Piperine was found
et al., 2002). The anticarcinogenic properties of garlic have promote DNA damage and cytotoxicity induced by
been indicated in several studies (Wargovich, 198Penzo[a]pyrene (B[a]P) in cultured V-79 lung fibroblast
Stephens et al., 1988; Wattenberg et al., 1988; Tosk et aklls (Wang et al.,1994). Ethyl acetate extract of greater
1990; Das, 2004a; 2004b). Other epidemiological studieardamomAmomum subulatungives four fractions with
suggest regular consumption of garlic is associated witiigh radical scavenging activity. Compounds 1 and 3
decreased prevalence of adenomatous polyps in the cotfrowed stronger activity than such natural antioxidants
and rectum (Bird et al., 1996). as alpha-tocopherol and L-ascorbic acid. Compounds 2
Modern pharmacological studies have demonstrat@shd 4 were comparable to alpha-tocopherol and L-ascorbic
that saffron extracts have antitumour (Panikkar et ahcid (Nakatani et al., 2001). Essential oils from common
1991a; 1991b; Hasegawa, 1995; Das et al, 2004), radisplices such as nutmeg, ginger, cardamom, celery,
scavenger, hypolipaemic (Abe and Saito, 2000xanth,,oxylum, black pepper, cumin, and coriander were
anticonvulsant effects (Hosseinzadeh and Khosravaested for their ability to suppress the formation of DNA
2002) and improve activity on learning and memorgpdducts by aflatoxin B1 in vitro in a microsomal enzyme-
(Polissiou et al., 1995). Chemical studies@nsativus mediated reaction. All oils were found to inhibit very
have shown the presence of constituents such as croaignificantly and ose-dependently. Adduct formation
crocetin, safranal and picrocrocin (Polissiou et al., 1998ppeared to be modulated through the action on
Fernandez et al., 1996; Iborra, 2000). Among thmicrosomal enzymes, because an effective inhibition on
constituents of saffron extract, crocetin is mainlyhe formation of activated metabolite was observed with
responsible for the pharmacological activities (Abe anelach oil (Dhuley,1993; Rao et al.,1994).
Saito, 2000). Cinnamon is an important spice and aromatic crop
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having wide applications in flavoring, perfumery,works are done to some extent in a scattered way. Some
beverages, and medicine€innamomum cassjaa have found beneficial result using the spice while some
predominant species in Southeast Asia, can induceed the active component. Some of the studies were done
apoptosis via the mitochondrial route the apoptosi$a an in vitro system others have selected an in vivo model.
conducting mechanism acted through a cascade involvifiherefore more focused research on specific experimental
caspase-3 (Yoshioka et al., 1993). Both agqueous amtbdel and an understanding the mechanism of action is
ethanol extracts shows antioxidant activity (Ng et al., 2008gcessary. Further investigations are required to define the
Cheng et al., 2003). In a recent work Cinnamomin, a neggvotective role of different spices and herbs when used as
ribosme inactivating protein, displays cytotoxicity tofood components as well as when used pharmacologically
carcinoma cells and insect larvae by modifying theiasing specific compounds. It is also important to find out
ribosomal RNA (He and Liu, 2003). An active compounét which stage these chemopreventive agents modulate
isolated from bark of cinnamon, is a potent inducer afarcinogenesis by cell cycle analysis and in situ
apoptosis and it transduces the apoptotic signal via R@8liferation. Detailed study on their mechanism of action
generation, thereby inducing mitochondrial permeabilitis also desirable. Thus there is a long way to go before
transition (MPT) and cytochrome c release to the cytosstientific validation of the role of flavoring agents of cancer
(Jung et al., 2003). can be achieved.

Another important flavoring agent clove has five activ&le__Z
known compounds: beta-caryophyllene [1], beta® eferences
caryophyllene oxide [2], alpha-humulene [3], alpha;

. bdullaev FI (2001). Plant-derived agents against cancer. In
humulene epoxide | [4], and eugenol [5] These compounés Pharmacology and Therapeutics in the New Millennium’ Ed

showed significant activity as inducers of the detoxifying  Gypta SK. Narosa Publishing House, New Delhi pp345-
enzyme glutathione S-transferase in the mouse liver and 354,

small intestine. The ability of natural anticarcinogens t@bdullaev FI, Rivera LR, Roitenburd BV, et al (2000). Pattern
induce detoxifying enzymes has been found to correlate of childhood cancer mortality in Mexico. Arch Med Res,
with their activity in the inhibition of chemical  31,526-531.

carcinogenesis (Lam et al., 1992). Eugenol, the activ¥€ K, Saito H (2000). Effects of saffron extract and its
principle of clove, was shown to offer protection against constituent crocin on learning behavior and long-term

. L . potentiationPhytother Resl4, 149-52.
ccl, mduc_ed hepgtptO)_(lcny n r_ats. It also Showeq ant'BeecherC (1995). Potential chemopreventive compounds in the
peroxidative activity in addition to decrease i O

. . diet. In ‘Chemoprevention of Cancer’ Ed. Nixon, D.W., CRC
formation (Krishnaswamy, 1998). Clove was also reported press London pp21-62.

to be a potential chemopreventive agent for lung cancginerjee S,Panda CK and Das S (2006). Clove ( Syzgium
(Das et al., 2006). aromaticum) a potential chemopreventive agent for lung
Curry leaves used in Indian dishes for aroma and cancerCarcinogenesis27, 1645-54.
preservation, were shown to reduce DMH induce@hu CY, Chang JP, Wang CJ (1994). Modulatory effect of
micronuclei formation. A 50% reduction was seen in the Piperine on benzo [a] pyrene cytotoxicity and DNA adduct
micronuclei induced by DMH and a 30% reduction in the fgoz"g"’;téog in V-79 lung fibroblast cellgood Chem Toxicol
activity of gamma-glutamy| transpepnda;e when the raI',snun KS, Keum YS, Han SS, et al (2003). Curcumin inhibits
were fed a curry leaf-supplemented diet (Sudarshana

: . N phorbol ester-induced expression of cyclooxygenase-2 in
Krishna et al., 2000). Itis well known that oxidative stress ,5use skin through suppression of extracellular signal-

play a key role in the complications of diabetes. Fenugreek regulated kinase activity and NF-kappaB activation.
can enhance the antioxidant enzymes like catalase (CAT), Carcinogenesi24, 1515-24.

superoxide dismutase (SOD), and glutathione peroxidaSeeng AL, Hsu CH, Lin JK, et al (2001). Phase I clinical trial
(GPX) (Baquer NZ). Five flavonoid compounds were of curcumin, a chemopreventive agentin patients with high
isolated from fenugreek seeds and identified as vitexin, sk or premalignant lesiomnticancer Re21, 2895-900.
tricin, naringenin, quercetin and tricin-7—O-beta-D-Dh“|e_y JN (1999). Anti-oxidant effects of cinnamon
glucopyranoside (Baquer et al., 2002). Dimethylhydrazine (€innamomum verum) bark and greater cardamom

: : L . A bulat ds in rats fed high fat diet. J E
(DMH)-induced colon carcinogenesis in male Wistar rats éicr)r;osr’r;uzrggizuaum) seeds In rats fed high fat die P

resglte_d inincreased lipid peroxidase (LPO) and de_creas,glg{,mx A, Blasius R, Delhalle S, et al (2005). Chemopreventive
antioxidant enzyme(Han et al.,1998) . Inclusion of ang therapeutic effects of curcum@ancer Lett223181-
fenugreek in the diet significantly decreased with 90.

simultaneous enhancement of circulating antioxidan®as S (2002). Garlic - a neutral source of cancer preventive
(Devasena and Menon, 2002). Surhs group (2001) reported compoundsAsian Pac J Cancer Pre@, 305-11.

alcoholic extract of Fenugreek can inhibit tumor growtfPas I, Chakraborty RN, Das S (2004). Saffron can prevent
in EAC tumor carrying mice by 70. Protodioscin, isolated chemically induced skin carcinogenesis in swiss albino mice.

. S ) Asian Pac J Cancer Pre8,70-6.
from Fenugreek is a strong growth inhibitor in HL-60 Ce”%evasena T, Menon VP (2002). Enhancement of circulatory
through apoptosis.

. . . . antioxidants by fenugreek during 1, 2-dimethyhydrazine-
Interest in Indian spices and flavoring agents jnqyced rat colon carcinogenesisBiochem Mol Biol
worldwide as health promoters is rather recent. Evidence Bjophys 6, 289-92.

from experimental and epidemiological studies suggesimastas M, Gulcin |, Isidak O, et al (2006). Radical scavenging
that most of the flavoring agents used in Indian cooking activity and antioxidant capacity of Bay ledflranian Chem
also have some protective role against cancer. But these Sog 13, 258-66.
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