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ABSTRACT
India houses a wide variety of plants with medicinal properties on account 

of being a megadiversity country. Spices, comprising different parts of 

a plant (seeds, bark, etc.), are substances used for adding flavor to and 

preserving food items. They possess a myriad of health benefits, uses of 

which are documented in ancient literature. Panch phoron is a mixture of 

five spices, comprising whole seeds of cumin, fennel, fenugreek, mustard 

and black cumin. It is widely used in India, especially Eastern India, for  

adding flavor to food in daily cooking. The present study delves into  

various pharmacological properties of each of the five seeds comprising 

panch phoron and is necessitated by the current interest in plant products 

as a cheaper and far better alternative than the synthetic drugs available 

but associated with side effects. It was seen that the seeds have myriad 

properties such as antimicrobial, antioxidant, antitumorigenic, anti-inflam-

matory, antidiabetic, gastroprotective and cardioprotective and may be 

used for the treatment of diabetes, cancer, inflammation, kidney problems, 

liver problems, etc., following proper scientific validation and long-term trials.  

The review aspires to scientifically validate the vast traditional use of this  

spice in the Eastern Indian cuisine and its immense scope in herbal thera-

peutics in the future.
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INTRODUCTION

Almost all over the world today, plant products are increasingly gaining 
precedence over synthetic drugs by virtue of their fewer side effects and 
far greater affordability.1 The World Health Organization states that a 
majority of the world’s population, particularly in developing countries, 
depends on herbal remedies or traditional medicine for their primary 
health care and treatment and has encouraged them to use the plants 
as a resource to generate effective health care.2 In such a scenario, it is  
obvious that a megadiversity country like India, which is a veritable  
treasure trove of plants rich in medicinal and curative properties, will 
hold a status of immense significance. This is where exhaustive treasure 
of spices factors in as one of the major determinants for India’s growing 
prominence.

Spices (seed, root, fruit, bark, or any other part of the plant) are aromatic 
substances used for seasoning or adding flavor to or preserving food 
items. They have been an integral part of both Indian cuisine and Indian 
culture since time immemorial. Spices have been conventionally used as 
household remedies for minor external injuries or internal discomfort. 
They have found place in Ayurveda for their medicinal properties.

“Panch phoron,” a mixture of five spices, is widely used especially in Eastern 
India, to add flavor to food. It is a whole spice blend of cumin, fennel, 
fenugreek, mustard and black cumin seeds obtained from Cuminum  
cyminum, Foeniculum vulgare, Trigonella foenum-graecum, Brassica juncea  
(and other species) and Nigella sativa plants, respectively.3 The present  
review aspires to collate the information available on the medicinal 
properties of the seeds of the plants named above and bridge the gap 
between the conventional use and the scientific validation of the same.

METHODS

The names of the constituents were collected from the elderly women 
of the household and matched with information available on online 

database. The five constituents were then separately explored for their 

respective properties (citing the constituent and mentioning a specific 

property) across PubMed, Google, ScienceDirect, etc. The information 

accumulated for each of the constituents was then separated on the basis 

of their properties.

Panch phoron: The manifold significance

The use of Panch phoron is prevalent as an integral element in cooking 

in various parts of India (mainly Bengal, Bihar, Assam and Orissa) and 

Nepal (where it is called padkaune masala). Although quite extensively  

used in Assam and Orissa as pas phoron and pancha phutana, respec-

tively, panch phoron, i.e., variety in extensive use across Bengal, is the 

most well-known form of the usage of the five spices in Indian cooking.[4]  

“Phoron” in Bengali means tempering, an indispensable part of Eastern  

Indian cuisine, deriving from the Sanskrit word, “photon” meaning  

explosion.

The idea behind the usage of five spices in India is not limited to gas-

tronomical pleasures only but is endowed with religious and spiri-

tual dimensions as well. The number five conforms to the auspi-

cious power of five, as evident in the concepts of the Pancha bhoota or 

the five elements of earth, air, sky, water and fire; Panchendriya or the 

five sense organs: eye, ear, nose, tongue and skin; Panchamrita or the 

perfectly blended offering of milk, yogurt, honey, ghee and sugar 

in Hindu religious rituals. In “Haramangal,” one of the Mangalka-

vyas, cultivation of Pancha shashya or the five crops – rice, sesame, 

barley, mustard and corn–is highlighted. Moreover, the number  

five is accorded another intriguing dimension as part and parcel of  

Bengali day-to-day cuisine in the form of pancha byanjon (five dishes) 

and panchmeshali (a mix of five vegetables) or Panch phoron.5
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It would, however, be wrong to infer that the Panch phoron concept is an 

intransigently Hindu idea. The idea of five includes a Buddhist dimension  

as well, corresponding to the significance ascribed to the five senses, 

five colors, etc. Moreover, the concept of five marks the convergence of 

the Buddhist and Hindu traditions as both of these traditions hold that 

food should be cooked by following the five prime techniques of boiling, 

steaming, frying, roasting, or grilling and stewing and thereafter enjoyed 

with all the five senses.5 The Panch phoron concept is celebrated in the 

blend of five flavors – salt, sweet, sour, bitter and pungent.

Panch phoron: The constituents

All the five components of Panch phoron are whole seeds obtained  

from vascular plants belonging to Kingdom Plantae; Subkingdom:  

Tracheobionta; Superdivision: Spermatophyta; Division: Magnoliophyta 

and Class: Magnoliopsida. All of them are obtained from dicotyledonous 

plants belonging to different orders and families [Table 1]. The morphology  

of seeds [Figure 1] and their traditional use have been described as  

follows:

Cumin

Cumin, better known as jeera, belongs to the Umbelliferae (Apiaceae) 

family and provides us with 36 mm-long seeds that come as paired or 

separate carpels and are hairy, brownish, concave and acuminate at each  

extremity with tiny stalks attached. The oil of cumin is used as a seasoning  

in curry powders, soups, stews, meats and chutneys.6 In traditional  

medicine, cumin was used to treat hoarseness, jaundice, dyspepsia and 

diarrhea. Its seeds were used for stomachic, diuretic, carminative, stimulant,  

astringent and abortifacient properties.7,8 In India, cumin was used as 

an abortifacient, for kidney and bladder stones, chronic diarrhea, lep-

rosy and ocular disease.9 In Unani system of medicine, the fruits of 

Cuminum cyminum were used as an astringent and carminative, for the 

treatment of corneal opacities, ulcers and boils, to relieve cough and  

inflammation.10 In Iranian traditional medicine, cumin seeds were used for  

the treatment of toothache, diarrhea, epilepsy, as well as gastrointestinal 

and respiratory disorders.11

Fennel

More popular as mauri or saunf, fennel is an ancient seasonal herb that 

holds from the same Umbelliferae (Apiaceae) family as of cumin. Seeds 

are elliptical, slightly curved and somewhat obtuse at the ends. The herb 

was well known to the ancient Egyptians, Romans, Indians and Chinese.  

It is an indispensable ingredient in modern French and Italian cooking.  

Fennel is used in various traditional systems of medicine such as in 

the Ayurveda, Unani and Siddha in the Indian and Iranian traditional 

systems of alternative and balancing medicine.12 Its stem, fruit, leaves, 

seeds and whole plant itself are medicinally used in different forms in the 

treatment of a variety of diseased conditions. From ancient times, fennel 

seeds have been used as an ingredient for removing any foul smell of the 

mouth.13 Sugar coated and uncoated fennel seeds are used in mukhwas 

(mouth freshener), a colorful after meal mouth freshener or digestive 

aid.14

Fenugreek

Famous as methi, fenugreek is one of the earliest spices known to  

humanity to be used as preservatives to pickles. Fenugreek comes from  

the Fabaceae (Leguminosae) family and yields seeds that are rich in  

Vitamin E, pleasantly bitter in taste with a slightly sweet savor. Fenugreek  

seed has a central hard and yellow embryo which is surrounded by a 

corneous and comparatively large layer of white and semi-transparent 

endosperm.15 Seeds of fenugreek spice have medicinal properties such as 

hypocholesterolemic, lactation aid, antibacterial and gastric stimulant, 

for anorexia, antidiabetic agent, hepatoprotective and anticancer agent.16 

In ancient Egypt, methi was used to ease childbirth, to increase milk  

flow and modern Egyptian women are still using it today to relieve  

menstrual cramps.17 Traditional Chinese herbalists used it for kidney  

problems and conditions affecting the male reproductive tract. Fenugreek  

seeds reduce the amounts of calcium oxalate in the kidneys, which often 

contributes to kidney stones. In animal studies, fenugreek appeared to 

lessen the chance of developing colon cancer by blocking the action of 

certain enzymes.17

Mustard

Mustard or Brassica, better known as sarson or rai, belongs to the  

Brassicaceae family and is one of the most ancient spices. It has three 

varieties, namely black, brown and white. The variously shaped seeds 

are usually yellow or brown and arranged in one or two rows in each 

Table 1: Scientific names and systematic position of plants from which 

Panch phoron is obtained.

Common name of the 

constituent (colloquial 

name)

Scientific 

name of the 

plant

Systematic position 

(subclass/order/

family)

Plant 

part 

used

Cumin (jeera) Cuminum 

cyminum

Subclass: Rosidae

Order: Apiales

Family: Apiaceae

Seed

Fennel (mauri/saunf) Foeniculum 

vulgare

Subclass: Rosidae

Order: Apiales

Family: Apiaceae

Seed

Fenugreek (methi) Trigonella 

foenum-

graecum

Subclass: Rosidae

Order: Fabales

Family: Fabaceae/

leguminosae

Seed

Mustard (sarson/rai) Brassica 

juncea

Subclass: Dilleniidae

Order: Capparales

Family: Brassicaecae/

Cruciferae

Seed

Black cumin (kalonji/

kalojeera)

Nigella sativa Subclass: Magnoliidae

Order: Ranunculales

Family: Ranunculaceae

Seed

Figure 1: The seeds comprising panch phoron. Panch phoron is composed of 

whole seeds obtained of cumin, fennel, fenugreek, mustard and black cumin 

as shown.
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cavity. The seed leaves are entire or have a notch at the tip.[18] Brown 

mustard (B. juncea) plant produces tiny yellow flowers. Mustard seed 

has a fresh aroma and slightly biting flavor.19 Seed oil is used for cook-

ing purpose. Mustard is used in Indian, French, German and Irish 

cuisines. Mustard is used in salad dressings, added to meat, egg and 

vegetables to impart a unique taste to the dish. It is also a folk remedy 

for arthritis, foot ache and rheumatism.20 It has emetic, digestant, anti-

inflammatory and irritant properties. It is used to treat abdominal pain, 

anorexia, worms and diseases of the spleen, tumors and wounds.21 Seeds  

are used for curing tumors in China. In Korea, the seeds are used for  

abscesses, colds, rheumatism, lumbago and stomach disorders. Mustard  

oil is used for skin eruptions and ulcers.22 Massaging the body with  

mustard oil is very beneficial as it is thought to improve blood circula-

tion, muscular development and to give a good texture to human skin. 

The oil is also antibacterial. In skin diseases, the local application of seed 

oil is beneficial as it is antiseptic and anti-inflammatory. The oil, with 

salt, is an effective gargle in dental infections and pyorrhea.23

Black cumin

N. sativa belongs to family Ranunculaceae and has a rich historical and 

religious background. It is very popular in various traditional systems 

of medicine like Ayurveda. In Islamic literature, it is believed to pre-

vent every disease except death.24 The seeds are dicotyledonous with 

a black exterior and white interior.25 It has a slight aromatic odor and  

bitter in taste. The seeds were used as appetizer, stimulant and  

sedative.25,26 In traditional Arabic herbal medicine, black cumin is used  

to treat a plethora of diseases such as skin diseases, jaundice, rheumatism,  

diabetes, hypertension, paralysis, amenorrhea, anorexia, asthma, cough 

and eczema.25,26

Properties of the seeds present in “Panch phoron”

Microbicidal properties

Four (cumin, fennel, fenugreek and black cumin) among the five seeds  

have been reported to have antimicrobial properties. Cumin and  

fennel inhibited the growth of several Gram-positive and Gram-negative 

bacterial species such as Escherichia coli, Salmonella typhi, Pseudomonas 

aeruginosa, Klebsiella pneumonia and Staphylococcus aureus just to name 

a few.27-29 Some studies claim that essential oil of cumin and aqueous  

extract of fennel were ineffective against P. aeruginosa and K. pneumonia.29-31 

The seed extracts of fenugreek (aqueous and methanolic) were found  

more effective against E. coli, S. typhi, S. aureus and several other  

species.17,32 Nigella seeds were the most studied for their antimicrobial  

activity and were found to be effective against 16 Gram-negative and  

6 Gram-positive bacterial strains.[33] In most of the above cases, the  

antibacterial activity was studied using the agar diffusion method.  

Cuminaldehyde and thymoquinone obtained from cumin and black  

cumin, respectively, were mainly responsible for their antibacterial  

activity.31,34 The antibacterial activity of Brassica nigra had been studied, 

but very few reports of the antibacterial activity of B. juncea have been 

found.35 Khan et al. have shown that brown mustard inhibits growth of 

Bacillus subtilis, E. coli and Rhodococcus.36 Allyl isothiocyanate (AITC) 

obtained from plants of Brassicaceae family inhibited E. coli growth, but 

the study has not been done in Indian mustard.37

All the four seeds stated above have potent antifungal properties.  

Essential oil from cumin showed high activity against Candida albicans, 

Aspergillus niger, Botrytis cinerea, Rhizopus stolonifer and Saccharomyces 

cerevisiae.31,38 Both cumin and fennel essential oils were effective against 

A. niger, R. stolonifer and B. cinerea; cumin oil being more effective; 

however, A niger was completely inhibited by fennel.38 Essential oil and 

alcoholic and aqueous extract of fennel seeds were effective against a  

variety of fungi namely C. albicans, Aspergillus flavus, Alternaria alternata,  

Fusarium oxysporum, Rhizoctonia solani, A. niger, Fusarium solani, 

Rhizopus solani and Mucor rouxii.39,40 The aqueous extract was effective 

against Alternaria sp., while the ethanolic extract was effective against 

Mucor sp.40 Haouala et al. 2008 have reported the activity of fenugreek 

seeds against Botrytis cinerea, Fusarium graminearum, Alternaria sp., 

Pythium aphanidermatum and R. solani.41 Seeds that were not grounded 

showed a better activity than grounded ones.41 Many other researchers 

have reported the activity of water and petroleum ether extract against 

several other species of fungi such as Candida sp. and Aspergillus sp.32,42  

The methanolic extract of N. sativa seeds followed by the chloroform  

extract showed potent antifungal activity against Candida sp., while  

aqueous extract of the same is doubtful as a group of researchers claim 

otherwise.43 Two antifungal defensins isolated from seeds displayed 

strong activity against various fungi.44 Brown mustard was also reported  

to have antifungal activity against Helminthosporium maydis, Conophytum  

truncatum, Mycosphaerella arachidicola, Ascochyta rabiei, etc. AITC, 

juncin and chitinase BjCHI1 isolated from the seeds were held respon-

sible for its antifungal activity.45,46

Thymoquinone obtained from N. sativa has antiprotozoal activity as 

evidenced by their killing of Entamoeba histolytica, Giardia lamblia and 

Schistosoma mansoni.47,48 Antihelminthic properties of fenugreek has 

not been reported on any human helminth parasite but on Gastrothylax 

crumenifer in cattle and on Pheretima.49 Antihelminthic activity of the 

hydroalcoholic extract of mustard seeds was proved by experiments on 

earthworm.50

Antioxidant activity

All the seeds show antioxidant activity and inhibited production of free 

radicals. Cumin, fenugreek and Nigella seeds inhibited lipid peroxidation  

and increased protein and nonprotein antioxidant enzymes such as  

catalase, superoxide dismutase (SOD) and glutathione (GSH).7 The  

protective effect of polyphenol-rich extract from the seeds of fenugreek  

gave protection against hydrogen peroxide (H
2
O

2
)-induced oxidation  

in normal and diabetic human erythrocytes (RBCs).17 The extracts of  

endosperm husk and fenugreek seed at about 200 µg concentration  

exhibited antioxidant activity of 72%, 64% and 56%, respectively, by  

free-radical scavenging method.51 Bukhari et al. reported that fenugreek 

seed extract with methanol, ethanol, dichloromethane, acetone, hexane  

and ethyl acetate has a radical scavenging activity.52 Fenugreek also  

increased 1,2-dimethylhydrazine-induced reduction in GSH, glutathione 

S-transferase, catalase and SOD activity.53

Fully ripened seeds of cumin exhibited higher antioxidant activity than 

the unripe ones which may be due to higher quantity of polyphenols and 

condensed tannin.54 Cumin also increased the decreased levels of antiox-

idant enzymes in diabetic rats.55 The presence of monoterpene alcohols is 

responsible for the antioxidant activity of cumin oils.56

Fennel seed extract (water and methanol) scavenged free radicals such as 

H
2
O

2
 and superoxide anion, have reducing power and has iron chelating 

activity.57 Fennel increases GSH levels and catalase activity induced by 

oxidative stress and cancer.58,59 Treatment of obese women with fennel 

supplement increased SOD and GSH levels in the subjects.60

Thymoquinone obtained from black cumin seeds inhibited oxidative 

stress, reduced lipid peroxidation and increased the activities of enzymes 

such as glutathione S-transferase, myeloperoxidase and catalase.61,62

Mustard seeds are also claimed to have antioxidant properties, but most 

of the studies had been done in other species of Brassica and detailed  

study is yet to be done. A few studies have shown that mustard seeds  

prevented free radical scavenging, metal chelation and protected DNA 

against oxidative damage.63,64
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Anti-inflammatory and analgesic activity

Cumin, fenugreek and black cumin have both anti-inflammatory and 

analgesic properties. Cumin inhibited carrageenan-induced paw edema 

and cotton pellet-induced granuloma to display its anti-inflammatory 

property in vivo.65 The anti-inflammatory property was exhibited by 

the upregulation of anti-inflammatory mediators and downregulation 

of pro-inflammatory mediators. Cumin essential oil inhibited mRNA 

expressions of inducible nitric oxide (NO) synthase, cyclooxygenase-2 

(COX-2), interleukin-1 (IL-1) and IL-6 in lipopolysaccharide-(LPS-)  

stimulated RAW 264.7 cells.66 N. sativa inhibited proinflammatory  

cytokines such as IL-1 and IL-6.67 Thymoquinone obtained from N. sativa  

reduced proinflammatory mediators such as NO, IL-1β, IL-6, tumor  

necrosis factor (TNF)-α, interferon-ɤ, COX-2 prostaglandin and  

increased IL-10 response in both in vitro and in vivo studies.68 Both 

cumin and black cumin inhibited the signaling pathways to display their 

anti-inflammatory properties. Cumin essential oil blocked LPS-induced 

nuclear factor-kappa B (NF-κB), c-Jun N-terminal kinase and extracel-

lular signal regulated kinase (ERK) pathway.66 N. sativa inhibited tran-

scription factor NF-κB.67

Fenugreek seeds inhibited carrageenan- and formaldehyde-induced paw 

edema, cotton pellet-induced granuloma and Freund’s adjuvant-induced 

arthritis.69 Fenugreek also possessed analgesic activities as proven by  

chemically induced writhing method and hot plate method.70 It also  

inhibited proinflammatory mediators such as IL-1β, IL-6, TNF-α, IL-8  

and NF-κB signaling activity.71 Trigonelline from fenugreek downregulated  

LPS induced TNF-α, NF-κB and Toll-like receptor-4 activity, but only 

a few reports on the anti-inflammatory activity of trigonelline isolated 

from fenugreek are found.72

In case of the anti-inflammatory activity of fennel, far fewer studies 

than fenugreek exist. It inhibited intestinal inflammation by inhibiting  

NF-κB73 along with IL-6, transforming growth factor (TGF) β1,  

matrix metalloproteinases (MMPs) and ERK in ultraviolet-induced  

photoradiation.74

Mustard seeds are mainly known for their proinflammatory activity 

although reports of its effectiveness against carrageenan-induced paw 

edema in rats are also found.75-77 Sinapsis semen obtained from mustard 

was also effective against acute and chronic models of inflammation in 

mice.78

Protection against nephrotoxicity

N. sativa oil was found to be nephroprotective as it lowered serum  

creatinine levels and blood urea nitrogen by itself or synergistically  

with Vitamin C. Black cumin/thymoquinone protected kidney against  

chemical-induced nephrotoxicity and against ischemia-perfusion damage  

by preventing renal malfunctions, morphological flaws and balancing  

the biochemical parameters.79,80 Fenugreek treatment significantly  

reduced diabetic nephropathy symptoms represented by the reduced  

levels of blood glucose, improved renal functions, suppressed extracellular  

matrix accumulation, as well as the coordinately relieved oxidant stress  

together with the restrained TGF-β1/connective tissue growth factor  

signaling pathway.81 Laroubi et al. proved that fenugreek can be used  

in the treatment of patients with calcic urolithiasis.82 Cumin seeds  

decreased the increased levels of serum urea and creatinine mostly 

against gentamycin-induced nephrotoxicity, but detailed study is yet to  

be done.83 Kumar et al. 2011 found that it is also effective against  

profenofos-induced nephrotoxicity.84 A study claimed that fennel was 

neither nephrotoxic nor nephroprotective while other studies showed  

that aqueous extract of fennel seeds prevented renal damage by normalizing  

renal markers such as serum creatinine and urea induced by gentamycin 

or sodium valproate.85-87 Treatment with fennel oil also reduced lesions  

and edema induced by chemicals along with morphological improve-

ment of the kidney tubules and tissues.87 Mustard was reported to be 

nephrotoxic as it caused increased changes in the normal histology of the 

kidney with increasing dose.88

Effect on central nervous system

Cumin and black cumin have profound effects on the central nervous 

system. Daily administration of cumin increased cognition and inhib-

ited stress as studied by the conditioned avoidance response using Cook’s 

pole climbing apparatus, estimation of urinary vanillylmandelic acid and 

ascorbic acid after forced swimming, respectively.89 The occurrence of 

spontaneous activity induced by pentylenetetrazol was decreased by  

cumin oil, suggesting its antiepileptic activity.90 The essential oil  

(especially the cuminaldehyde fraction) has an inhibitory effect on the 

fibrillation of α-SN, which is a critical process in the pathophysiology of 

several neurodegenerative diseases, especially Parkinson’s disease.91

The aqueous and methanol extracts of N. sativa have a significant  

impact on central nervous system.92 Black cumin administration helps 

to improve learning and memory and reduce anxiety.93 Thymoquinone  

was also effective as an antianxiety drug as it modulates gamma  

aminobutyric acid (GABA) and NO levels, indicating the involvement 

of NO-cyclic guanosine monophosphate and GABAergic pathways.94  

Locomotor activity and grip strengths of rats were improved considerably  

in middle cerebral artery occluded rats pretreated with aqueous and  

hydroalcoholic extracts of N. sativa.95

Fenugreek seeds are known to protect mice from peripheral neuropathy, 

a disorder commonly associated with diabetes patients, by increasing the  

nerve conduction velocities and restoring the axon fibers, but its  

consumption during pregnancy can cause neurological disorders in the 

next generation such as reduction in the weight of the brain and changes  

in locomotor activity and motor coordination.96,97 Diosgenin and  

trigonelline, present in fenugreek seeds, are also reported to have anti-

depressant activity and improve locomotor activity.98

Studies are few regarding the effect of fennel on the central nervous 

system. Ethanolic extract of fennel seeds provided neuroprotection by 

decreasing amyloid precursor proteins and oxidative stress induced by 

lead.99 In one study, fennel oil is reported to have antidepressant activity 

without some of the side effects associated with synthetic drugs available 

for the treatment of depression.100

Mustard seeds act as mostly as an irritant instead of protecting the central 

nervous system. Mustard oil has been reported to activate the adrenore-

ceptors present in the neurons of the medullary dorsal horn of the brain 

causing sensitization.101 It also activates the neurons of the thalamus.102

Antitumorigenic

All five seeds and/or their active ingredients exhibited antitumor activity  

mainly by apoptosis. Cumin can inhibit chemical-induced stomach 

tumorigenesis, uterine cervix tumorigenesis and hepatoma in mice.103 

Cancer chemopreventive potentials of cumin seed could be attributed  

to its ability to modulate carcinogen metabolism as it augmented cy-

tochrome P-450, cytochrome b5 and reduced glutathione S-transfer-

ase, DT diaphorase activity.103 Cumin also destroyed Hela cells and  

decreased the incidence of both benzo[a]pyrene-induced neoplasia and 

3’-methyl-4-dimethylaminoazobenzene-induced hepatomas in Wistar  

rats.104 Cuminaldehyde is also known to reduce the size of tumor and  

activate proapoptotic caspases and other apoptotic proteins such as  

B-cell lymphoma 2 (Bcl-2), but studies have not been done in C. cyminum 

but Cinnamomum verum.105,106

Antitumor activity of methanolic extract of F. vulgare was evaluated 

against B16F10 melanoma cell line by trypan blue exclusion assay for cell 

viability.107 Anethole is the principal active component of fennel seeds  

which has exhibited anticancer activity by increasing survival time,  
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reducing tumor weight and reducing the volume and body weight of  

the Ehrlich ascites tumor-bearing mice. It also produced a significant  

cytotoxic effect in the Ehrlich ascites tumor cells, reduced the levels of 

nucleic acids and malondialdehyde and increased GSH concentrations.108

Fenugreek seed extract significantly inhibited 7,12-dimethyl benz(a)an-

thracene-induced mammary hyperplasia and Ehrlich ascites carcinoma 

cells induced cancer.109,110 It exhibited growth inhibitory effects on breast, 

pancreatic and prostate cancer cell lines but not on primary prostate or 

immortalized prostate cells.111 A diet containing fenugreek seed powder 

decreased colon tumor incidence.53 Diosgenin and trigonelline obtained 

from fenugreek seeds both show anticancer activity, but diosgenin seems 

to be more potent anticancer agent as greater number of studies reported  

its activity against various types of cancer. Diosgenin exhibited anticancer 

activity both in vitro and in vivo by reducing tumor size and activating 

the proapototic pathways along with a decrease in the antiapoptotic 

pathways.112 Trigonelline also inhibited cancer by inhibiting the Nrf-2 

protein among others, but the experiments were done with trigonelline 

obtained from other sources and not exclusively fenugreek.113

Crude oil of N. sativa reduced tumor formation in the lungs and different  

parts of the alimentary canal in rat multi-organ carcinogenesis model  

after exposure to five different carcinogens.114 Thymoquinone was effective  

against a number of cancer cells and cell lines.115,116 The antitumor activity is 

mediated by the downregulation of NF-κB, vascular endothelial growth  

factor, Bcl-2, mucin-4, MMP-9 and activation of caspases, mitogen-ac-

tivated protein kinase, c-Jun-NH(2) pathways, leading to apoptosis of 

tumor cells.115,116

3-butenyl isothiocyanate isolated from B. juncea was found to be effective 

against the human cancer prostrate cell lines by inducing apoptosis.117  

AITC isolated from mustard seeds inhibited cell proliferation and  

reduced bladder cancer in two cell lines by two different mechanisms; 

in RT4 cells, it mainly acted via the classical Bcl-2 associated X/Bcl-2  

pathway, while in T24 cells, AITC modulated the activities of anillin  

actin binding protein (related to cytokinesis) and S100 calcium binding 

protein P.118

Effect on platelet function/cardiovascular activity

Cumin and fennel inhibited platelet aggregation induced by arachidonic 

acid, collagen, etc. Cumin inhibited thromboxane B2 production and 

increased the formation of lipoxygenase-derived products.119 Decreased 

paraxonase activity is linked with heart diseases and cumin increased the 

activity of paraxonase in patients with high cholesterol.120 Furthermore,  

cumin along with lime promoted weight loss, decreased triglycerides  

and low-density lipoproteins (LDLs), which in increased quantities 

along with obesity can lead to coronary diseases.121

Elevated serum cholesterol, LDL and triglycerides level are major causes 

of cardiovascular diseases.122 Fennel seeds decreased LDLs, increased 

high-density lipoproteins (HDLs) and also improved the antioxidant 

enzymes in rats whose diet was high on fats, thus preventing hyperlip-

idemia and chronic heart diseases.123,124 The essential oil and anethole  

from F. vulgare displayed NO-independent vasorelaxant activity at  

antiplatelet concentrations, prevented platelet aggregation induced by 

various reagents and prevented paralysis by its antithrombic activity.125  

N. sativa has favorable effects on the lipid profile and endothelial  

dysfunction. It inhibited platelet aggregation and provided protection to  

the heart against chemical reagents as well as against hyperhomocyste-

inemia. Controversy exists about its effect in lowering blood pressure 

and heart rate.126 The cardioprotective property of Nigella is mainly due 

to thymoquinone.126 Thymoquinone isolated from N. sativa prevented 

diesel exhaust particle-induced decrease of blood pressure and leukocy-

tosis and increased platelet numbers and prothrombotic events but not 

platelet aggregation.127

Fenugreek seeds reduced myocardial necrosis by decreasing troponin 

level, increasing activities of cardiac membrane-bound Na+, K+-ATPase 

and Ca2+-ATPase, reducing lipid peroxidation and increasing levels 

of antioxidant enzymes.128 It also decreased NO production, increased  

PUFA to SFA ratio, increased marker enzymes of the heart and  

decreased oxidative stress in heart tissues, thus providing cardioprotection 

in normal and in diabetic rats.129 Trigonelline obtained from fenugreek  

increased weight of the heart, restored degenerative changes in myocar-

dium and improved cardiac markers and antioxidant system along with 

reduction in stress proteins Hsp27 and αB crystalline in isoproterenol-

induced myocardial injury.130 Diosgenin also offered cardioprotection by 

modulating protein kinase A and p38 pathways.131

Regular ingestion of mustard oil provided protection against myocardial 

infarction.132 Mustard oil extract containing alpha-linolenic acid reduced  

the risk of coronary artery disease.133 Another study claimed that  

subacute dose of mustard seed extract can cause cardiotoxicity which is 

evident from the histological changes in the heart tissue.134

Antidiabetic effect

All five seeds have antidiabetic effects and lowered blood glucose levels  

and augmented serum insulin levels mainly in streptozotocin- or  

alloxan-induced animals. Oral administration of cumin reduced blood 

glucose levels, glucosuria, blood urea levels and excretion of urea and 

creatinine in diabetic animals.135 It also resulted in a significant reduction  

in plasma and tissue cholesterol, phospholipids, free fatty acids and  

triglyceride.136 Cumin was also able to lower blood glucose without causing  

hypoglycemia or β-cell burnout.137 Cuminaldehyde and cuminol were 

identified as potent insulinotropic components.137

Fenugreek seeds lowered blood glucose levels, plasma glucagons 

and somatostatin levels and improved intraperitoneal glucose toler-

ance; carbohydrate-induced hyperglycemia also was found to be re-

duced.138 The hypoglycemic effect of fenugreek has been especially 

documented in humans and animals with type 1 and type 2 diabetes 

mellitus.139 The galactomannan-rich-soluble fiber fraction of fenugreek, 

diosgenin and amino acid 4-hydroxyisoleucine may be responsible  

for the antidiabetic and insulinotropic activity of the seeds. In vitro studies  

have indicated that this amino acid causes direct pancreatic β-cell stim-

ulation.140 Trigonelline is also reported to reduce blood glucose levels  

and biochemical parameters associated with diabetes along with  

improvement in insulin level.141

In streptozotocin-induced rats, N. sativa significantly improved carbo-

hydrate metabolism individually and in combination with alpha-lipoic 

acid and L-carnitine.142 The aqueous extract and thymoquinone reduced  

diabetes-induced increase in tissue malondialdehyde and reduced  

streptozotocin-induced mitochondrial and nuclear abnormalities,  

thymoquinone being more effective.143 N. sativa treatment reduced  

diabetes by protecting and preserving beta-cell integrity.144 It showed  

synergistic effect in improving bone mass, connectivity, biochemical  

behavior and strength in diabetic rats.145 N. sativa oil was effective as  

a supplement in patients who have developed insulin resistance  

syndrome.146 It exerts an insulin-sensitizing action by enhancing ACC 

phosphorylation and muscle Glut4 content.

Administration of the aqueous extract of F. vulgare to diabetic rats  

corrected the hyperglycemia and the levels of hemoglobin A1c,  

decreased total cholesterol, triglycerides, LDL, VLDL levels and in-

creased HDL levels.147 Benzene, butanol and ethyl acetate fractions 

obtained from fennel seeds also improved diabetes by inhibiting alpha-

glucosidase enzyme.148

A significant dosage-dependent augmenting effect of the mustard  

seed extract on the serum insulin was recorded in both short-term and 

long-term diabetic rats.149 Another study reported that B. juncea reduced 
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glucose, cholesterol and insulin levels induced by fructose but could not 

bring them back to normal levels.150 Grover et al. have reported that anti-

hyperglycemic activity of mustard is evident in alloxan-induced rats but 

not in streptozotocin-induced rats.151

Hepatoprotective activity

The seeds of Panch phoron have hepatoprotective activity. Methanol 

and hexane extracts of fennel seeds provided protection against carbon 

tetrachloride-induced hepatotoxicity by decreasing the levels of alanine 

aminotransferase (ALT), alkaline phosphatase (ALP), serum aspartate 

aminotransferase (AST) and total bilirubin (TB). According to Ozbek et 

al. d-limonene and β-myrcene of essential oil of F. vulgare seeds revealed 

a potent hepatoprotective effect.152 Trans-anethole present in fennel essen-

tial oil is also considered to be responsible for the hepatoprotective activ-

ity of fennel.153 Fennel oil also improved liver fibrosis induced by carbon 

tetrachloride as revealed by histological study of the liver tissues.154

Injury caused by hepatic ischemia-reperfusion was protected by the 

treatment with N. sativa.155 Essential oil obtained from black cumin 

not only upregulated the antioxidant enzymes and downregulated liver 

marker enzymes but also protected the hepatocytes and their DNA from 

damage.156 Thymoquinone is the major component of this essential oil.156 

Both black cumin and its derivative thymoquinone protected the liver 

against metal toxicity such as cadmium and lead by attenuating hepatic  

lipid peroxidation, protein oxidation and increasing depleted  

antioxidant levels.157 Cumin, mixed with Vernonia cinerea, showed  

hepatoprotective activity by decreasing the levels of serum marker  

enzymes, bilirubin and creatinine.158 Cumin also restored serum  

glutamic-pyruvic transaminase (SGPT), serum glutamic oxaloacetic  

transaminase (SGOT), ALP and serum TB to normal.159 Besides down-

regulating the liver function enzymes and upregulating the antioxidant  

status, cumin and black cumin seeds were also able to restore the damage  

of the liver tissues induced by cisplatin.160 Sheweita et al. reported that 

cumin and fennel essential oil alone did not cause any significant change  

in the liver marker enzymes, induced CYP2B1/2 gene expression,  

increased antioxidant enzymes, reduced CYP2E1 and somewhat  

ameliorated the histopathology of the liver tissues treated with  

cyclophosphamide. Fennel reduced while cumin induced the expression 

of CYP3A4.161

Hydromethanolic seed extract of B. juncea exhibited hepatoprotective 

activity against acetaminophen toxicity and restored the elevated levels 

of liver indices to normal values in hepatocarcinoma cell line (HepG2) 

by the reduction of ROS.162 Ethanol and pet ether extract of B. juncea not 

only decreased the enzymes commonly measured during liver function 

tests and bilirubin but also improved changes in the histology of liver 

tissue induced by carbon tetrachloride.163

The hepatoprotective activity of fenugreek was evaluated by histopatho-

logical studies of the liver section, testing of biochemical parameters such 

as SGOT, SGPT and serum bilirubin.164 Fenugreek reduced activities of 

serum AST, ALT, lactate dehydrogenase and ALP, lipid peroxidation  

and increased activities of hepatic antioxidant enzymes – glutathione  

reductase, glutathione-S-transferase and glutathione peroxidase.165 

Treatment with fenugreek seed extracts besides normalizing damaged  

liver tissues, also upregulated the mRNA expression of farnesoid X receptor,  

an important transcription factor used in bile production and transpor-

tation.166 Trigonelline and diosgenin are also found to have hepatopro-

tective properties.167

Gastroprotective activity

Oral administration of essential oil in F. vulgare provided significant  

protection toward ethanol-induced gastric lesions in rats.168 Anethole  

exerted its gastroprotective effects by inhibiting gastric lesions and  

improving gastric secretion without modifying mucous secretion.169 

Fenugreek seeds are assumed to have a stimulating effect on the digestive 

process, which could be linked to its gastroprotective effect as it decreases  

gastric ulcer, acidity, gastric NO and malondialdehyde levels.168 Trigonel-

line is reported to reduce mucosal injury in indomethacin-induced gastric 

tissue through its anti-inflammatory and antiapoptotic properties.170 In 

one study, cumin enhanced amylase (both pancreatic and intestinal) and  

pancreatic trypsin activity while fenugreek decreased both, but both  

enhanced chymotrypsin. When single dose was given, both reduced all 

of the above-mentioned enzymes.171

Thymoquinone from black cumin has gastroprotective mechanisms via 

inhibition of the proton pump, acid secretion and neutrophil infiltration 

while enhancing mucin secretion and NO production.172 An aqueous  

suspension of seeds and thymoquinone prevented gastric ulcer and  

gastric acid secretion induced by necrotizing agents and restored mucous 

content of gastric wall.173 Thymoquinone may serve as a therapeutic  

agent in the treatment of inflammatory bowel disease as researchers 

found that the same could prevent and improve murine dextran sodium 

sulfate-induced colitis.174

Pulmonary and antiasthmatic activity

Ethanol extract and essential oil from F. vulgare exhibited bronchodilatory 

activity on contracted tracheal chains of guinea pig. The potassium 

channel opening effect of fennel may contribute to its relaxant effect.175 

Moreover, anethole bears a striking resemblance to the catecholamines 

epinephrine, norepinephrine and dopamine. This structural similarity 

appears to be responsible for the various sympathomimetic activities of 

F. vulgare such as bronchodilatory effect.176

Various fractions and extracts of N. sativa inhibited Ba++ carbachol- and  

leukotriene-induced trachea contractions, had a relaxant effect on  

tracheal chains, prevented tracheal responsiveness and lung inflammation 

in mustard gas exposed experimental animals and reduced the severity  

of lung damage in hyperoxia.177,178 N. sativa treatment inhibited inflam-

matory pulmonary responses by inhibiting granuloma, infiltration of 

cells and necrosis.179 It also had prophylactic effect on asthmatic diseases, 

which it controls by improving the symptoms of asthma and improving  

pulmonary function tests.180 Thymoquinone is responsible for the  

protective effect of black cumin and does so by modulating the adenosine  

receptors.181

Cumin seeds have antitussive effects as macerated and aqueous extract  

reduced the frequency of coughs in guinea pigs.182 Seed extract of  

fenugreek suppressed pulmonary fibrosis by upregulating Nrf-2 and 

downregulating the pro-inflammatory and apoptotic markers of the 

lung.71 Fenugreek also has antiasthmatic properties as it improved forced 

expiratory volume, peak expiratory flow and maximal expiratory volume 

in asthma patients along with a reduction in IL-4 levels.183 Diosgenin 

from fenugreek ameliorates acute lung injury by downregulating the 

mediators of inflammation and signaling pathways (NF-κB and p38).184

CONCLUSION

This review discusses separately the pharmacological and therapeutic  

effects of Panch phoron or the mixture of five spices as promising herbal  

drugs because of its ready availability, use in our daily life, safety and  

effectiveness. Apart from the above-stated properties, the seeds also  

have other properties, i.e., antiosteoporotic effect and protection of 

erythrocytes by cumin, antihirutism and estrogenic activity by fennel, 

cholesterol-lowering effect of fenugreek and testicular protective activity 

of black cumin.185-189

The properties are mainly seen in the crude extract or in one or two  

active components of the various seeds. However, the immense tradi-

tional use and pharmacological activities indicate that there is still scope 
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of the seeds were studied, but there is scope for further exploration and 

scientific validation, regarding their properties with respect to seasonal 

and geographical variations, identification of their active principles and 

combined effect of the seeds taken together.

REFERENCES
1. Abd-Awn B, Al-Dhaher Z, Al-Dafaai R. The effect of black seed oil extracts on 

mutans streptococci in comparison to chlorhexidine gluconate (in vitro). J 
Baghdad Coll Dent. 2012;24(4):126-31.

2. World Health Organization. Traditional Medicine Strategy, 2002-2005. Geneva 
(CH): WHO Publication. 2002;1-6.

3. Raghavan S. Handbook of Spices, Seasonings and Flavorings. 2nd ed. Hoboken: 
CRC Press. 2007.

4. Wikipedia Contributors. Panch Phoron. Wikipedia, The Free Encyclopedia. 
2005. Available from: https://en.wikipedia.org/w/index.php?title=Panch_
phoron&oldid=889721249. 

5. Pritha S. Paanch Phoron: The Seduction of Five Little Seeds. 2016. Available 
from: http://www.expressfoodie.com/main-course/paanch-phoron-seduction-
five-little-seeds. 

6. Farrell KT. Spices, Condiments and Seasonings. Westport, Connecticut: The 
AVI Publishing Co., Inc. 1985;98-100.

7. Parthasarathy VA, Chempakam B, Zachariah TJ. Chemistry of spices. CAB Int. 
2008;211-26.

8. Prajapati ND, Purohit SS, Sharma AK, Kumar T. A Hand Book of Medicinal Plant: 
a Complete Source Book. India. Agrobios. 2003;928.

9. PDR for Herbal Medicines. Montvale: Medical Economics Company, Inc. 
2000;237-8.

10. Shivakumar SI, Shahapurkar AA, Kalmath K, Shivakumar B. Antiinflammatory 
activity of fruits of Cuminum cyminum linn. Pharm Lett. 2010;2(1):22-4.

11. Zargari A. Medicinal Plants. 5th ed. Tehran: Tehran University Publications. 
2001;2.

12. Rahimi R, Ardekani MR. Medicinal properties of Foeniculum vulgare mill. In 
traditional Iranian medicine and modern phytotherapy. Chin J Integr Med. 
2013;19(1):73-9.

13. Kirtikar KR, Basu BD. In Indian Medicinal Plants. International Book Distributors. 
1999;7.

14. Badgujar SB, Patel VV, Bandivdekar AH. Foeniculum vulgare mill: A review of its  
botany, phytochemistry, pharmacology, contemporary application and toxicology.  
Biomed Res Int. 2014;2014:842674.

15. Betty RI. The many healing virtues of fenugreek. Spice India. 2008;1:17-9.

16. Srinivasan K. Fenugreek (Trigonella foenum-graecum): A review of health  
beneficial physiological effects. Food Rev Int. 2006;22(2):203-24.

17. Yadav R, Kaushik R, Gupta D. The health benefits of Trigonella foenum-graecum:  
A review. Int J Eng Res Appl. 2011;1(1):32-5.

18. Al-Shehbaz IA. A generic and tribal synopsis of the Brassica juncea (Cruciferae).  
Taxon. 2012;61(5):931-54.

19. Mishra A, Dash P, Murthy PN, Siddique HH, Kushwaha P. A classical review 
on Rajika (Brassica juncea) research and reviews. J Bot Sci. 2012;1(1):18-23.

20. Duke JA, Wain KK. Medicinal Plants of the World. Computer Index with More 
Than 85,000 Entries. Plants Genetics and Germplasm Institute. Beltsville, 
Maryland: Agriculture Research Service. 1981;3.

21. Ouyang SW, Zhao KJ, Feng LX, Chye ML, Ram S. BjCHI1 from Brassica juncea 
displays both chitinase and agglutination activity. Sheng Wu Gong Cheng Xue 
Bao. 2002;18(5):572-7.

22. Perry LM. Medicinal Plants of East and Southeast Asia: attributed Properties  
and Uses. Cambridge, Massachusetts, United States and London, United Kingdom:  
The MIT Press. 1980;620.

23. Hemingway JS, Schofield HJ, Vaughan JG. Volatile mustard oils of Brassica 
juncea seeds. Nature. 1961;192(4806):993.

24. Al-Bukhari MI. The collection of authentic sayings of Prophet Mohammad 
(peace be upon him), division 71 on medicine. Sahi Al-Bukhari. 2nd ed. Ankara: 
HilalYayinlari. 1976.

25. Saha R, Bhupendar K. Pharmacognosy and pharmacology of Nigella sativa: A 
review. Int Res J Pharm. 2011;2(11):36-9.

26. The Ayurvedic Pharmacopoeia of India, Part 1. New Delhi: Ministry of Health 
and Family Welfare. 1989;119-20.

27. Stefanini MB, Figueiredo RO, Ming LC, Júnior AF. Antimicrobial activity of the 
essential oils of some spice herbs. International Conference on Medicinal and 
Aromatic Plants (Part II). 2001;597:215-6.

28. Con AH, Ayar A, Gokalp HY. Antimicrobial activity of the essential oils extracted 
from some spices. Food. 1998;23:171-5.

29. Kaur GJ, Arora DS. Antibacterial and phytochemical screening of Anethum  
graveolens, Foeniculum vulgare and Trachyspermum ammi. BMC Complement 
Altern Med 2009;9(1):30.

30. Liu Q, Meng X, Li Y, Zhao CN, Tang GY, Li HB, et al. Antibacterial and antifungal 
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AITC: Allyl isothiocyanate; ALP: Alkaline phosphate; ALT: Alanine 

aminotransferase; ANLN: Anillin actin binding protein; AST: Aspartate 

aminotransferase; B[a]P: Benzo[a]pyrene; BAX: Bcl-2 associated X; 

Bcl-2: B-cell lymphoma 2; Muc-4: Mucin-4; cGMP: Cyclic guanosine 

monophosphate; COX-2: Cycloxygenase-2; CTGF: Connective tissue 

growth factor; DN: Diabetic nephropathy; DT-diaphorase: NAD(P)H 

dehydrogenase; ECM: Extracellular matrix; ERK: Extracellular signal  

regulated kinase; GABA: Gamma amino butyric acid; HbA1c:  

Hemoglobin A1c; Hep2: Hepatocarcinoma cell line; HDL: High-density  

lipoprotein; IL: Interleukin; IFN: Interferon; JNK: Jun N-terminal  

kinase; LDL: Low-density lipoproteins; LPS: Lipopolysaccharide; MAP  

kinase: Mitogen-activated protein kinase; 3’MeDAB: 3’-methyl-4-di-

methylaminoazobenzene; MMP: Matrix metalloproteinase; NF-κB:  

Nuclear factor-kappa B; RAW 264.7: Murine macrophage cell line;  

SGOT: Serum glutamic oxaloacetic transaminase; SGPT: Serum  

glutamic pyruvic transaminase; S100P: S100 calcium binding protein P;  

NO: Nitric oxide; TB: Total bilirubin; TGF: Transforming growth  

factor; TLR: Toll-like receptor; TNF: Tumor necrosis factor, WHO: 

World Health Organization, VEGF: Vascular endothelial growth factor; 

VLDL: Very low-density lipoproteins, VMA: Vanillylmandelic acid.

SUMMARY

Panch phoron, a mixture of five different spices, namely cumin, fennel, 

fenugreek, mustard and black cumin seeds, is used daily for tempering 

food throughout India, especially in the eastern region. Each of the five 

seeds has myriad pharmacological properties, some of which has been 

included in this study. Cumin, fennel, fenugreek and black cumin have 

antimicrobial properties as they inhibited bacterial and fungal growth. 

All the seeds displayed antioxidant activity by preventing the production 

of free radicals and/or by reducing lipid peroxidation or upregulating the  

antioxidant enzymes. Cumin, fenugreek, black cumin and fennel  

have anti-inflammatory properties and provide protection against  

nephrotoxicity. Mustard, on the other hand, displayed proinflammatory  

properties. Cumin and black cumin were effective in improving learning  

and memory and also reducing anxiety levels. All of them were anti-

tumorigenic and prevented tumor growth and progression mainly by 

upregulating apoptotic pathways. All of them show antidiabetic effect  

mainly by reducing blood glucose levels. The seeds show hepatoprotective 

and moderate cardiovascular activity. Black cumin, fenugreek and fennel 

have gastroprotective activity. Fennel and black cumin are also proven 

to have antiasthmatic activity. Various other pharmacological properties 
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