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Introduction
Kanji is an Indian ready-to-serve fermented drink, 

particularly popular in North India, especially during festivals like 
Holi. Fermented foods are a category of functional foods that offer 
health benefits beyond their basic nutritional value. The diverse 
Indian food culture provides a wealth of functional foods that 
can meet our nutritional requirements and offer additional health 
advantages. The fermentation process not only imparts a unique 
flavor to the food-stuff, but also provides benefits in terms of good 
gut health, primarily associated with the probiotic potential of 
Lactobacilli.

Fermented foods and beverages also contain certain 
compounds that can serve as prebiotics for beneficial host 
microorganisms (probiotics), such as various strains of 
Lactobacillus and Bifidobacterium [1]. Prebiotics help to promote 
the growth and activity of these probiotic microbes, leading to 
many health benefits, including improved digestive health, nutrient 
absorption, and potential immune system support. Probiotic lactic 
acid fermented foods have become popular around the world 
due to their promotive health effects. Thus, the identification and 
incorporation of prebiotics into fermented foods and beverages 
has become an area of interest for researchers and food producers 
looking to produce food products with potential health-promoting 
effects.

Kanji is made using a natural lactic acid fermentation process 
[2]. It is traditionally prepared with grated or diced Anthocyanin-
rich black carrots (Daucus carota subsp. sativus), black mustard 
seeds (rye) and various condiments and spices for a unique tangy 
flavor. It has a cultural and traditional significance in some regions, 
where it is consumed during specific seasons to combat the effects 
of extreme heat and promote well-being. This unique beverage, 
having both prebiotic and probiotic components, has shown good 
diuretic effect, soothing effect on the digestive tract, and hepato-
protective actions, testifying to its immense beneficial potential.

Recipe of the beverage
The ingredients used in making the fermented black carrot 

drink are only a few. These include, black carrots, Brassica nigra 
(called raee in Hindi) seeds, powdered black pepper (Piper nigrum), 
red chilli (Capsicum annuum) powder, black salt (kala namak) and 
table salt (Figure 1). The Brassica nigra seeds are coarsely ground. 
The black carrots are peeled and cut into thin, long slices. These 
diced carrot pieces are immersed in water, the other ingredients are 
added and the mixture is stirred. The mixture in then placed in sun 
or sunlight for few days (3-5 days), preferably in a baked mud pot 
(matka), after which the beverage is ready for consumption.
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Figure 1: The ingredients used in preparing Kanji beverage. All the ingredients are mixed together in a utensil and kept in sunlight for 
few days. Traditionally, clay pots are used.

Phytochemical Constituents and Therapeutic 
Benefits of Kanji
Phyto-compounds contained in black carrots and their 
beneficial effects

Carrots are rich in phytochemicals and nutrients, and provide 
the necessary minerals to support the growth of several bacterial 
strains. Phenolic compounds and antioxidants contained in carrot 
pulp promote anaerobic conditions and multiplication of probiotic 
microbes [3]. Nutritional analysis has indicated that Kanji can be 
a promising alternative approach to probiotic dairy products while 
serving as an effective plant-based vehicle for novel probiotic 
strains. According to the Food Safety and Standards Authority of 
India, it is safe to consume Kanji drinks. With 2% (w/v) sucrose, 
1% (w/v) glucose, and 0.8% (w/v) fructose, carrot juice provides 
an excellent growth medium for probiotics by providing a good 
source of energy and carbon, mainly from glucose and sucrose. 
L. rhamnosus and L. bulgaricus showed a good growth rate in 
fermented carrot juice [4].

Being a multi-nutritional food source, black carrots are rich 
in minerals such as calcium, potassium, magnesium, phosphorus, 
sodium, zinc, and iron [5]. Black carrots are also a good source of 

ascorbic acid (vitamin C), which is a vital nutrient for various bodily 
functions such as collagen synthesis, wound healing, and immune 
system support. Black carrots contain a higher concentration of 
flavonoids compared to orange carrots [6]. Furthermore, black 
carrots are rich in carotenoids, including lutein and beta-carotene 
[7]. Black carrots have a high content of anthocyanin pigments, a 
group of phenolic compounds that provide color and are known 
for their anti-inflammatory, antioxidant, and anti-cancer effects 
[7]. The major anthocyanins in these carrots are derived from 
the acylation of cyanidins. Other phenolic compounds including 
chlorogenic acid, caffeic acid, quercetin, and ferulic acid are also 
present in black carrots.

Being a cheap source of anthocyanins, which have gained 
popularity in the food industry as natural alternatives to food 
colorants, black carrots have received much attention [8,9]. The 
Anthocyanin pigments have been found to exhibit antioxidant, anti-
cancer, anti-inflammatory, antimicrobial, anti-obesity, and anti-
diabetic effects [10-12]. Thus, adding black carrot anthocyanins 
to food products as a coloring agent can promote better health 
[13,14]. Song et al., 2016 highlighted the antioxidant properties of 
black carrot sponge cakes. In their study, they observed an increase 
in total phenolic content and DPPH radical scavenging activity 
as the proportion of black carrot flour (BCF) was increased in 
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sponge cake. It was concluded that black carrot sponge cake meets 
consumer preferences while offering several health benefits [15].

Anthocyanins present in black carrots have been found 
useful in the prevention of metabolic syndrome through nine bio-
mechanisms [16,17]. Poudyal et al. 2010 found that anthocyanin-
rich black carrot juice was beneficial for glucose tolerance, liver 
function, plasma lipid profiles, abdominal obesity, and cardiac 
fibrosis with anti-inflammatory effects in a rat model [18]. 
Furthermore, anthocyanins from black carrots have shown good 
anti-cancerous effects [17,19]. Netzel et al found that Anthocyanin 
pigments from ethanolic extracts of black carrots exhibited 
substantial antiproliferative activity against cancer cells [20].

An experiment was conducted by Cho and Chung, 2019 where 
black carrot cookies were prepared with varying concentrations 
of black carrot powder (0%, 5%, 10%, 15%). The ingredients, 
including flour, baking powder, and black carrot powder, were 
mixed with eggs. In a separate bowl, butter and sugar were creamed 
and then added to the mixture. Finally, this dough was shaped into 
cookies and baked. Though there were no significant differences 
in texture, odor, and taste, however, the phenolic content was 
found to be increased as the concentration of black carrot powder 
increased, ranging from 24.0 to 103.5 mg GAE/100g. Furthermore, 
the addition of black carrot powder improved the cookies’ DPPH 
radical scavenging ability, highlighting their antioxidant potential. 
It was recommended that 15% black carrot powder be added to the 
cookie formulation to meet consumer preferences [21].

The phenolic content present in black carrot roots is higher 
than in other colorful root vegetables [22]. Black carrots contain a 
substantial quantity of phenolic acids like hydroxycinnamates and 
caffeic acid [9]. These phenolic compounds aid in amelioration 
of inflammation by inhibiting inflammatory pathways [23]. The 
polyacetylene compounds present in black carrots can decrease 
Nitric oxide production (macrophage-derived NO) by 65%. 
Polyacetylenes content helps in enhancing the anti-inflammatory 
effects of black carrots [24]. The phenolic compounds in black 
carrots also prevent the risk of diabetes, and fermented black 
carrots are effective in diabetes management and prevention 
[25]. The phytochemicals found in black carrots have also been 
associated with reduced risk of cardiovascular diseases (CVDs).

Effect of fermentation in augmenting the 
therapeutic effects of black carrot

During the fermentation process of this unique beverage, 
microflora mainly Lactobacilli, play a crucial role in breaking down 
the sugars in the carrots and producing lactic acid. Fermentation 
not only imparts a unique flavor but also provides benefits in 
terms of good gut health and digestion, primarily associated with 

the probiotic potential of Lactic Acid Bacilli (LAB). Sowami and 
Thorat in 2012 carried out a study to analyze the antimicrobial 
effect of bacteriocin derived from the Lactobacillus growing in 
fermented carrot kanji [26]. Bacteriocin shows potent bacteriocidal 
activity against Staphylococcus aureus, which is a major cause 
of food poisoning through toxin-mediated virulence [27]. This 
inhibitory activity suggests potential application of black carrot 
kanji as a probiotic. Singh et al. in 2021 compared the therapeutic 
potency of homemade Kanji and Marketed Probiotic Drink. The 
study results proved that traditional homemade Kanji possesses 
a higher probiotic, antioxidant, and antimicrobial profile as 
compared to the bottled probiotic drink [28].

A study by Park et al. in 2015 demonstrated that carrying out 
the fermentation process using Lactiplantibacillus plantarum or 
Aspergillus oryzae can substantially increase the total carotenoid 
content of black carrots while also altering the anthocyanin 
composition [29]. It may be noted that Lactiplantibacillus 
plantarum (formerly called Lactobacillus plantarum) is commonly 
found in many fermented food products as well as anaerobic 
plant matter. L. plantarum was first isolated from saliva. It is a 
hardy microbe and demonstrates the ability to temporarily persist 
in plants, and in the intestinal tract of insects and vertebrate 
animals. Aspergillus oryzae, is a filamentous fungus (a mold) used 
in East Asia, especially Japan, to saccharify rice, sweet potato, 
and barley in the making of alcoholic beverages. It is also used 
to ferment soybeans for making soy sauce and miso. The Park study 
confirmed that fermented carrot beverage has higher bioavailability 
and bio accessibility of important phyto-constituents, as compared 
to carrot juice.

In an experimental attempt to explore an alternative way 
to produce a functional bread type for healthy diet, black carrot 
fiber (BCF) was used to fortify bread. The quality and antioxidant 
properties of the Fiber Fortified Flat Bread were evaluated. It was 
found that there was a regular increase in phenolic content and 
anti-oxidant activity of both the outer and inner parts of the bread 
due to BCF level used. The process of making the fortified bread 
involved collecting black carrot pomace from blended carrots, 
drying it to 12% moisture, pounding it, and storing it at 4°C. Wheat 
flour was then mixed with carrot fiber to prepare dough, which was 
fermented and baked at 250°C for 5 minutes. The experiment’s 
results showed that a black carrot fiber level of up to 2.5 percent 
is suitable for formulating black carrot fiber-fortified bread, 
considering its physical qualities [30]. Thus, adding black carrot 
fiber to flatbread was recommended for boosting its antioxidant 
content and physical appearance. This approach presents a 
potential method for producing a functional bread variety for a 
healthy lifestyle.

https://en.m.wikipedia.org/wiki/Saliva
https://en.m.wikipedia.org/wiki/Hypha
https://en.m.wikipedia.org/wiki/Mold_(fungus)
https://en.m.wikipedia.org/wiki/Saccharification
https://en.m.wikipedia.org/wiki/Sweet_potato
https://en.m.wikipedia.org/wiki/Barley
https://en.m.wikipedia.org/wiki/Fermentation_(food)
https://en.m.wikipedia.org/wiki/Soybean
https://en.m.wikipedia.org/wiki/Soy_sauce
https://en.m.wikipedia.org/wiki/Miso


Citation: Bali S, Kumar V, Goutam A (2024) Kanji Drink: The Tangy Carrot Beverage for Good Health. Curr Res Cmpl Alt Med 8: 229. DOI: 
10.29011/2577-2201.100229

4 Volume 08; Issue 01

Curr Res Complement Altern Med, an open access journal

ISSN: 2577-2201

Phytochemicals contained in B. nigra seeds and 
their health benefits

Brassica nigra (black mustard) seeds, caller rae in north India, 
contain a variety of phytochemicals, including alkaloids, saponins, 
tannins, and a range of polyphenols such as flavonoids (flavonols, 
flavones, flavan-3-ols, anthocyanidins, flavanones, and isoflavones) 
and non-flavonoids (phenolic acids, hydroxycinnamates, stilbenes, 
etc. [31]. The oil extracted from the seeds is rich in major fatty 
acids such as palmitic, stearic, oleic, linoleic, linolenic, eicosanoic, 
and erucic acids. The essential oil of B. nigra seeds contains 
components like di-(9-octadecenoyl)-glycerol, octadecadienoyl 
chloride, and hexadecanoic acid, 1-(hydroxymethyl)-1,2-
ethanediyl ester. Additionally, glucosinolates such as Sinigrin and 
mustard oil glucosides are significant biomolecules in B. nigra 
seeds [32,33]. The above phytochemicals contained in black 
mustard seeds have a range of very useful health effects as given 
below (Figure 2).

Anticancer Potential of Brassica nigra Seed Extract

Brassica nigra seed extract has demonstrated significant 
anticancer activity, especially against human non-small cell lung 
cancer cell lines. The growth-inhibitory effects include reducing the 
viability and clonogenic survival of cancer cells in a concentration-
dependent manner. The extract also induces apoptosis, evidenced 
by increased caspase-3 activity, and causes DNA double-strand 
breaks. The cell cycle analysis revealed that the extract arrests 
cancer cells in the S and G2/M phases. Moreover, it suppresses the 
migratory and invasive properties of the cancer cells, by modulating 
the expression of key proteins involved in these processes. In liver 
tissue, the presence of isothiocyanate in the seed extract plays a 
key role in anti proliferative effects, suggesting protective benefits 
against the development or progression of liver cancer [34,35]. 
Furthermore, studies have shown that B nigra extract, with sinigrin 
as a predominant glucosinolate, exhibits notable antiproliferative 
activity on both non-tumor and tumor cell lines [36]. The 
addition of myrosinase enhances these effects, correlated with the 
modulation of Mitogen-Activated Protein Kinases.

Antimicrobial effects of Brassica nigra Seed Extract

The aqueous extract of Brassica nigra seeds demonstrates 
notable antimicrobial activity. Utilizing the agar well diffusion 
method, Danlami et al. found that the extract effectively inhibited 
several harmful bacteria, including Escherichia coli, Klebsiella 
pneumonia, Salmonella para-typhi, Pseudomonas aeruginosa, and 

Staphylococcus aureus, with inhibition zones ranging from 7mm 
to 23mm [37].

Antimalarial Activity

Brassica nigra seed extract exhibited significant antimalarial 
properties against Plasmodium berghei infection in mice. 
Administering different doses of the extract (100, 200, and 400 
mg/kg) showed notable chemosuppressive and chemoprophylactic 
activities, with higher doses enhancing survival time and weight 
gain in Plasmodium infected mice [38]. This indicates the presence 
of active compounds in the seeds that could be effective for malaria 
treatment and prevention. This unique effect could prove to be 
beneficial in tropical areas like north-west India, where mosquitoes 
start breeding with the onset of summers around Holi (in March), 
and proliferate all through the summers. Co-incidentally, the dark 
maroon coloured Kanji drink is prepared in north India at the time 
of Holi, since the drink is traditionally associated with this festival 
of colours.

Antiviral Properties against SARS-CoV-2

Guijarro-Real et al. 2021 found that the methanolic extract 
of Brassica nigra seeds inhibited the SARS-CoV-2 chymotrypsin-
like protease (3CLPro), crucial for the virus’s replication [39].

Protective Effects against Cadmium Chloride Toxicity on lungs

An experimental study on Brassica nigra seeds revealed 
their protective potential against the toxic effects of cadmium 
chloride (CdCl2) in female albino rats [40]. Treatment with the 
aqueous extract of the seeds restored normal blood parameters 
and mitigated lung tissue damage induced by cadmium chloride, 
suggesting protective effects against oxidative stress and tissue 
damage caused by toxic substances  .

Anticonvulsant Effects

The anticonvulsant effects of Brassica nigra seed extract 
were observed in a study using the kindling method in mice. 
Doses of 75, 150, and 300 mg/Kg significantly reduced the 
intensity, frequency, and duration of seizures. Additionally, the 
extract positively affected brain tissue biochemistry, indicating 
antioxidant properties and suggesting its potential as a treatment 
for grand mal seizures [41].
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Figure 2: Shows a summary of the health advantages accruing from drinking the fermented beverage made from black carrots. Black 
carrots contain some very useful phytochemicals that are not present in red carrots. Brassica nigra is the other important component of 
Kanji, that helps in fermentation, and imparts a sour, tangy taste to the beverage.
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Anti hyperglycemic Potential

Brassica nigra seed oil (BNSO) showed significant 
antihyperglycemic and antioxidant effects in streptozotocin-
nicotinamide induced type 2 diabetic rats. Oral administration of 
BNSO reduced blood glucose levels, improved diabetes-related 
parameters, and exhibited strong antioxidant properties. This 
suggests BNSO’s potential as a natural therapeutic agent for 
managing type 2 diabetes and its oxidative complications [42]. 
In a separate study, various extracts of Brassica nigra seeds were 
tested on streptozotocin-induced diabetic rats, with the aqueous 
extract proving most effective in controlling blood sugar levels. It 
significantly reduced fasting serum glucose levels and limited the 
increase in glycosylated hemoglobin (HbA1c) and serum lipids, 
indicating its potential as an antidiabetic treatment   [43].

Kala Namak (Black herbal salt)
Black salt is another ingredient used in preparing Kanji. 

This type of salt is prepared by a special method in brick kilns, 
adding the three myrobalams to produce the final herbal salt. The 
phytochemicals contained in the myrobalams, which is known as 
Triphala in Ayurveda, are thus incorporated into the black salt, 
conferring several medicinal attributes to this herbal salt [44]. 
Triphala is a respected Ayurvedic powdered herbal mixture used 
for various health benefits. It is a combination of two words; ‘Tri’ 
meaning ‘three’ and ‘Phala’ meaning ‘fruit’, thus Triphala is a 
blend of three vital fruits native to the Indian subcontinent. Each 
of these fruits contributes unique therapeutic qualities, making 
Triphala a holistic remedy in Ayurveda [45]. Triphala includes 
Amalaki (Emblica officinalis), Bibhitaki (Terminalia bellirica), 
and Haritaki (Terminalia chebula).

Emblica officinalis is a potent source of Vitamin C and 
antioxidants. It promotes immune function, revitalizes the skin, 
supports vision, and aids in overall rejuvenation [46]. Terminalia 
chebula, often referred to as the “king of medicines” in Tibetan 
tradition, is renowned for its purgative properties, promotes 
digestive health, and rejuvenates tissues [47]. Terminalia bellerica 
is known to be effective against diseases related to mucus and 
congestion. It acts as a natural astringent, detoxifying the body 
and aiding in the removal of excess water [48]. In addition to 
these, Babul (Acacia nilotica) bark is another key Ayurvedic 
ingredient used in the production of black salt [49]. Babul bark 
complements the other herbal components, and their combined 
presence in specific proportions exaltates black salt from a mere 
seasoning to a wellness supplement rooted in Ayurvedic tradition. 
The herbal constituents work synergistically with the rock salt and 
may potentially combat various health conditions, from digestive 
issues to skin problems.

Red chillies
Red chillies (RC) contain several bioactive phytochemicals, 

such as capsaicinoids and carotenoid pigments. Chamikara 
et al., in 2015 reviewed the role of phytochemicals found in 
chilli pepper in decreasing the risk of several chronic diseases 
[50]. Phenolic compounds of red chilli like flavonoids, 
β-catenin, capsaicinoids, glycolipids, and carotenoids showed 
antihyperglycemic, antimicrobial, antioxidant, anti-diarrheal, 
antimutagen, and anti-lithogenic activities [51]. The carotenoid 
pigments like capsanthin, cryptocapsin, and capsorubin 
exhibited high free radical scavenging capacity [52]. Capsaicin, 
dihydrocapsaicin, homocapsaicin, homodihydrocapsaicin, and 
nordihydrocapsaicin are the crucial capsaicinoids found in chilli 
pepper [53]. Capsaicin inhibits the growth of cancer cells by 
activating the apoptosis pathway in human KB (human epithelial 
carcinoma) cancer cells and by mitochondrial-mediated caspase 
activation [54]. The protective effect of capsaicin helps reduce 
the risk of cancers through the inhibition of the NF-ĸB pathway. 
Studies have demonstrated the inhibitory effects of capsaicin on 
cellular metabolism and autophagy [55,56]. Apoptosis-inducing 
potential of capsaicin makes it a strong prophylactic agent in the 
prevention of skin cancers [57]. It was also found to be effective in 
the prevention of prostate cancer through the down regulation of 
prostate-specific antigen (PSA), mitochondrial depolarization, and 
caspase-3 activation [58].

Chopan and Littenberg in 2017 evaluated the role of red 
chilli pepper on mortality in general, by conducting a population-
based study. Study results show that adults who took red chilli 
peppers had a 13% reduced risk of death [59]. Chilli peppers 
can promote lipid catabolism in various tissues and organs [60]. 
The antimicrobial properties of chilli pepper can alter the gut 
microbiota, improving the microbiome [61]. Capsaicin has been 
proven to protect against heart disease through the regulation of 
coronary blood flow. Saleh and Teweldemedhin in 2018 explored 
the health and medical benefits of chilli pepper [62]. They 
concluded that the therapeutic properties of chilli pepper have a 
key role in the prevention of heart arrhythmias, cancer, stiff joints, 
rheumatism, bronchitis, chest colds, and arthritis [63]. Capsaicin 
can promote the depletion of substance P in the nerve endings, thus 
reducing pain and tenderness [64].

Bioactive compounds found in red chillies (RC) have been 
found to have several beneficial effects on brain functioning 
[65]. The carotenoids, lutein and β-carotene have demonstrated 
a promotive effect on memory [66]. Red chili extracts have 
also been found to be effective in suppressing major enzymes 
associated with Alzheimer’s disease, such as butyrylcholinesterase, 
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acetylcholinesterase, and β-secretase [67]. Capsaicin exhibits high 
free radical scavenging capacity [52], and also helps regulate the 
mitochondrial enzymes which are beneficial in minimizing the 
risk of lung carcinoma [68,69]. This finding holds significance 
for degenerative brain disorders, since increase of Mitochondrial 
Lipid peroxidase (LPO) levels are associated with damage to brain 
cells [70,71].

Bukhari et al. in 2020 evaluated the effects of a diet 
incorporating red chilli powder on the liver function of rats in 
hypercholesterolemic conditions. A concentration-dependent 
reduction in LDL and cholesterol was observed when RC powder 
and standard diet were taken together, thus confirming the 
anti-atherogenic potential of red chilli powder [72]. Red chilli 
consumption has been linked to reduced blood glucose levels in 
rabbit models [73]. Chilli pepper has demonstrated the potential to 
inhibit key enzymes of glucose metabolism such as α-glucosidase 
and α-amylase, which contributes to diabetes control [74]. 
Capsaicin reduced glucose intolerance and fasting glucose 
levels in experimental mice, demonstrating antihyperglycemic 
and antidiabetic activities [75]. The consumption of RC powder 
has also been found to be associated with lowered blood 
triglycerides, increased plasma high-density lipoprotein (HDL) 
levels and enhanced liver function while reducing glucose, alanine 
aminotransferase, and glutamic-oxaloacetic transaminase (GOT). 

Discussion and Conclusion
Black carrots, which contain a number of useful bioactive 

compounds, are underutilized due to a limited shelf life. Kanji 
drink is an effective way to utilize the rich nutritional value and 
health benefits of these black carrots in the form of a commercial 
non-dairy-based probiotic drink. Phytochemicals contained in 
black carrots include carotenoids, anthocyanins, polyacetylenes 
and phenolics, all of which have immense benefits for health. 
Many studies have demonstrated the strong free radical scavenging 
properties of black carrots [76,77]. Black carrot extracts can thus 
protect against oxidative stress [14]. Furthermore, it has been 
reported that black carrots possess higher antioxidant capacity 
than orange carrots [78].

The process of fermentation aids in the release of the 
phytoactive compounds into the aqueous medium, making the 
Kanji drink an assemblage for good health. In Indian culture, 
Kanji is a well-known home remedy for various gastro-intestinal 
disturbances like anorexia, bloating, and liver disorders. Its 
probiotic nature is effective in promoting gut health and aiding 
digestion [79]. The lactic acid bacterial strain, Pediococcus 
acidilactici, isolated from Kanji, is a potential candidate for novel 
indigenous starter cultures in fermentation studies. Pediococcus 
sp. can support the microbiological safety of the beverage due 
to its bacteriocin production ability [80]. Bacteriocin is an anti-

microbial agent. Research findings have demonstrated that 
Kanji LAB strains exhibited promising potential as probiotics. 
The beneficial probiotic attributes include the resilience to 
tolerate acid and bile salts, assimilate cholesterol, and execute 
antimicrobial activities against food-relevant pathogenic bacteria 
[81]. Additionally, Lactobacillus plantarum from Kanji has been 
identified as a promising source of Vitamin B12 [82].

Brassica nigra (black mustard) seeds, an integral part 
of black carrot Kanji, exhibit a broad spectrum of therapeutic 
potential. Their extracts have demonstrated significant anticancer 
and antimicrobial activity, suggesting potential applications in 
treating infections. The seeds’ extracts also show promising 
antimalarial properties, effectively combating Plasmodium berghei 
infection in mice. The prophylactic anti-malarial activity of Kanji 
can prove very beneficial in tropical climates such as northern 
India, which are endemic regions for malaria. Widespread use of 
Kanji drink can be an effective public health measure against this 
deadly disease. Moreover, Brassica nigra has exhibited notable 
antiviral activity against SARS-CoV-2, highlighting its potential in 
COVID-19 treatment strategies. Additionally, these seeds possess 
protective properties against oxidative stress and tissue damage 
induced by toxic substances like cadmium chloride. Furthermore, 
the antihyperglycemic and antioxidant properties of Brassica nigra 
seed oil and extracts offer promising avenues for managing type 
2 diabetes and its complications. Hence, we see that Black carrot 
Kanji is a phytochemical and prebiotic powerhouse loaded with 
exceptional nutritional content, which could be highly significant 
for a diverse range of preventive and therapeutic options. 

References
1. Swanson KS, Gibson GR, Hutkins R, Reimer RA, Reid G, et al., 

(2020) The International Scientific Association for Probiotics and 
Prebiotics (ISAPP) consensus statement on the definition and scope 
of synbiotics. Nat Rev Gastroenterol Hepatol 17:687-701.

2. Berry SK, Manan JK, Joshi GJ, Saxena AK, Kalra CL (1989) Preparation 
and evaluation of ready-to-serve (RTS) black carrot beverage (kanji). 
Journal of Food Science and Technology 26:327-328.

3. Lima IFP, Lindner JD, Soccol VT, Parada JL, Soccol CR (2012) 
Development of an innovative nutraceutical fermented beverage from 
Herbal Mate (Ilex paraguariensis A. St.-Hil.) extract. Int J Mol Sci 
13:788-800.

4. Nazzaro F, Fratianni F, Sada A, Orlando P (2008) Synbiotic potential 
of carrot juice supplemented with Lactobacillus spp. and inulin or 
fructooligosaccharides. J Sci Food Agric 88:2271-2276. 

5. Gopalan C, Ramasastri BV, Balasubramanian SC (2010) Nutritive 
value of Indian Foods. National Institute of Nutrition, (ICMR), 
Hyderabad 47-48.

6. Akhtar S, Rauf A, Imran M, Qamar M, Riaz M, et al., (2017) Black 
carrot (Daucus carota L.), dietary and health promoting perspectives 
of its polyphenols: A review. Trends in Food Science & Technology 
66:36-47.

https://www.nature.com/articles/s41575-020-0344-2
https://www.nature.com/articles/s41575-020-0344-2
https://www.nature.com/articles/s41575-020-0344-2
https://www.nature.com/articles/s41575-020-0344-2
https://ir.cftri.res.in/4937/
https://ir.cftri.res.in/4937/
https://ir.cftri.res.in/4937/
https://pubmed.ncbi.nlm.nih.gov/22312286/
https://pubmed.ncbi.nlm.nih.gov/22312286/
https://pubmed.ncbi.nlm.nih.gov/22312286/
https://pubmed.ncbi.nlm.nih.gov/22312286/
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.3343
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.3343
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.3343
https://www.scribd.com/document/383179301/Nutritive-values-Indian-food-pdf
https://www.scribd.com/document/383179301/Nutritive-values-Indian-food-pdf
https://www.scribd.com/document/383179301/Nutritive-values-Indian-food-pdf
https://www.sciencedirect.com/science/article/abs/pii/S0924224416306422
https://www.sciencedirect.com/science/article/abs/pii/S0924224416306422
https://www.sciencedirect.com/science/article/abs/pii/S0924224416306422
https://www.sciencedirect.com/science/article/abs/pii/S0924224416306422


Citation: Bali S, Kumar V, Goutam A (2024) Kanji Drink: The Tangy Carrot Beverage for Good Health. Curr Res Cmpl Alt Med 8: 229. DOI: 
10.29011/2577-2201.100229

8 Volume 08; Issue 01

Curr Res Complement Altern Med, an open access journal

ISSN: 2577-2201

7. Khoo HE, Azlan A, Tang ST, Lim SM (2017) Anthocyanidins and 
anthocyanins: colored pigments as food, pharmaceutical ingredients, 
and the potential health benefits. Food Nutr Res 61:1361779.

8. Giusti MM, Wrolstad RE (2003) Acylated anthocyanins from edible 
sources and their applications in food systems. Bio-chemical 
Engineering Journal 14:217-225.

9. Kammerer D, Carle R, Schieber A (2004) Quantification of an-
thocyanins in black carrot extracts (Daucus carota ssp. sa-tivus var. 
atrorubens Alef.) and evaluation of their color properties. European 
Food Research and Technology 219:479-486.   

10. Sun T, Simon PW, Tanumihardjo SA (2009) Antioxidant phy-
tochemicals and antioxidant capacity of biofortified carrots (Daucus 
carota L.) of various colors. J Agric Food Chem 57:4142-4147.

11. Ravindra PV, Narayan MS (2003) Antioxidant activity of the 
anthocyanin from carrot (Daucus carota) callus culture. Intl J Food Sci 
Nutr 54:349-355.

12. Uyan SE, Baysal T, Yurdagel Ü, El SN (2004) Effects of drying process 
on antioxidant activity of purple carrots. Nahrung 48:57-60.

13. Kammerer D, Carle R, Schieber A (2003) Detection of peonidin and 
pelargonidin glycosides in black carrots (Daucus carota ssp. sativus 
var. atrorubens Alef.) by high‐performance liqui chromatography/
electrospray ionization mass spectrometry. Rapid Commun Mass 
Spectrom 17:2407-2412.

14. Olejnik A, Rychlik J, Kidon M, Czapski J, Kowalska K, et al., (2016) 
Antioxidant effects of gastrointestinal digested purple carrot extract on 
the human cells of colonic mucosa. Food Chem 190:1069-1077.

15. Song KY, Hyeonbin O, Zhang Y, Kim YS (2016) Quality characteristics 
and antioxidant properties of sponge cakes containing black carrot 
(Daucus carota ssp. sativus var. atrorubens Alef) flour. Progr Nutr 
18:176-183.

16. Naseri R, Farzaei F, Haratipour P, et al., (2018) Anthocyanins in 
the Management of Metabolic Syndrome: A Pharmacological and 
Biopharmaceutical Review. Front Pharmacol 9:1310.

17. Pala C, Sevimli-Gur C, Yesil-Celiktas O (2017) Green extraction 
processes focusing on maximization of black carrot anthocyanins 
along with cytotoxic activities. Food Analytical Methods 10:529-538.

18. Poudyal H, Panchal S, Brown L (2010) Comparison of purple carrot 
juice and β-carotene in a high-carbohydrate, high-fat diet-fed rat 
model of the metabolic syndrome. Br J Nutr 104:1322-1332.

19. Saleem MQ, Akhtar S, Imran M, Riaz M, Rauf A, et al., (2018) 
Antibacterial and anticancer characteristics of black carrot (Daucus 
carota) extracts. J Med Spice Plants 22:40-44.

20. Netzel M, Netzel G, Kammerer DR, Schieber A, Carle R, et al., (2007) 
Cancer cell antiproliferation activity and metabolism of black carrot 
anthocyanins. Innovative Food Sci Emerging Technol 8:365-372.

21. Cho MR, Chung HJ (2019) Quality characteristics and antioxidant 
activity of cookies made with black carrot powder. Journal of the 
Korean Society of Food Culture 34:612-619.

22. Koley TK, Singh S, Khemariya P, Sarkar A, Kaur C, et al., (2014) 
Evaluation of bioactive properties of Indian carrot (Daucus carota L.): 
A chemometric approach. Food research international 60:76-85.

23. Pandey P, Grover K (2020) Characterization of black carrot (Daucus 
carota L.) polyphenols; role in health promotion and disease 

prevention: an overview. J Pharmacogn Phytochem 9:2784-2792.

24. Metzger BT, Barnes DM, Reed JD (2008) Purple carrot (Daucus carota 
L.) polyacetylenes decrease lipopolysaccharide-induced expression 
of inflammatory proteins in macrophage and endothelial cells. J Agric 
Food Chem 56:3554-3560.

25. Karkute SG, Koley TK, Yengkhom BK, Tripathi A, Srivastava S, et 
al., (2018) Anti-diabetic phenolic compounds of black carrot (Daucus 
carota Subspecies sativus var. atrorubens Alef.) inhibit enzymes of 
glucose metabolism: an in silico and in vitro validation. Med Chem 
14:641-649.

26. Sowani HM, Thorat P (2012) Antimicrobial activity studies of 
bactoriocin produced by Lactobacilli isolates from carrot kanji. Online 
J Biol Sci 12:6-10.

27. Marteau PR, Vrese M, Cellier CJ, Schrezenmeir J (2001) Protection 
from gastrointestinal diseases with the use of probiotics. Am J Clin 
Nutr 73:430S-436S.

28. Singh G, Arora M, Maithani M, Kumari M, Bansal P (2021) Traditional 
Homemade Probiotic Drink “Kanji” versus Marketed Probiotic Drink: 
Critical Representation of Hidden Therapeutic Potentials. Journal of 
Integrated Health Sciences. 9:14.

29. Park S, Kang S, Jeong DY, Jeong SY, Park JJ, et al., (2015) Cyanidin 
and malvidin in aqueous extracts of black carrots fermented with 
Aspergillus oryzae prevent the impairment of energy, lipid and glucose 
metabolism in estrogen-deficient rats by AMPK activation. Genes Nutr 
10:455.

30. Pekmez H, Yılmaz BB (2018) Quality and antioxidant properties of 
black carrot (Daucus carota ssp. sativus var. atrorubens Alef.) fiber 
fortified flat bread (Gaziantep Pita). Journal of Agricultural Science and 
Technology 8:522-529.

31. Ayadi J, Debouba M, Rahmani R, Bouajila J (2022) Brassica Genus 
Seeds: A Review on Phytochemical Screening and Pharmacological 
Properties. Molecules (Basel, Switzerland) 27:6008.

32. Mejia-Garibay B, Guerrero-Beltrán JÁ, Palou E, López-Malo A (2015) 
Características físicas y antioxidantes de semillas y productos de 
mostaza negra (Brassica nigra) y amarilla (Brassica alba) [Physical 
and antioxidant characteristics of black (Brassica nigra) and yellow 
mustard (Brassica alba) seeds and their products]. Arch Latinoam 
Nutr, 65:128-135.

33. Das G, Tantengco OAG, Tundis R, Robles JAH, Loizzo MR, et al., 
(2022) Glucosinolates and Omega-3 Fatty Acids from Mustard 
Seeds: Phytochemistry and Pharmacology. Plants (Basel, 
Switzerland) 11:2290.

34. Ahmed AG, Hussein UK, Ahmed AE, Kim KM, Mahmoud HM, et al., 
(2020) Mustard Seed (Brassica nigra) Extract Exhibits Antiproliferative 
Effect against Human Lung Cancer Cells through Differential Regulation 
of Apoptosis, Cell Cycle, Migration, and Invasion. Molecules 25:2069.

35. Salman IN, Hanna DB, Mshimesh BA (2022) Antiproliferative activity 
of Brassica nigra seeds extract in liver tissue of mice exposed 
to phenobarbital. Al Mustansiriyah Journal of Pharmaceutical 
Sciences 22:8-22.

36. Boscaro V, Boffa L, Binello A, Amisano G, Fornasero S, et al., (2018) 
Antiproliferative, Proapoptotic, Antioxidant and Antimicrobial Effects of 
Sinapis nigra L. and Sinapis alba L. Extracts. Molecules 23:3004.

37. Danlami, Uzama, T. Orishadipe Abayomi, and Danhalilu Rabiu Lawal 

https://pubmed.ncbi.nlm.nih.gov/28970777/
https://pubmed.ncbi.nlm.nih.gov/28970777/
https://pubmed.ncbi.nlm.nih.gov/28970777/
https://www.sciencedirect.com/science/article/abs/pii/S1369703X02002218
https://www.sciencedirect.com/science/article/abs/pii/S1369703X02002218
https://www.sciencedirect.com/science/article/abs/pii/S1369703X02002218
https://link.springer.com/article/10.1007/s00217-004-0976-4
https://link.springer.com/article/10.1007/s00217-004-0976-4
https://link.springer.com/article/10.1007/s00217-004-0976-4
https://link.springer.com/article/10.1007/s00217-004-0976-4
https://pubmed.ncbi.nlm.nih.gov/19358535/
https://pubmed.ncbi.nlm.nih.gov/19358535/
https://pubmed.ncbi.nlm.nih.gov/19358535/
https://pubmed.ncbi.nlm.nih.gov/12907406/
https://pubmed.ncbi.nlm.nih.gov/12907406/
https://pubmed.ncbi.nlm.nih.gov/12907406/
https://pubmed.ncbi.nlm.nih.gov/15053353/
https://pubmed.ncbi.nlm.nih.gov/15053353/
https://pubmed.ncbi.nlm.nih.gov/14587087/
https://pubmed.ncbi.nlm.nih.gov/14587087/
https://pubmed.ncbi.nlm.nih.gov/14587087/
https://pubmed.ncbi.nlm.nih.gov/14587087/
https://pubmed.ncbi.nlm.nih.gov/14587087/
https://pubmed.ncbi.nlm.nih.gov/26213078/
https://pubmed.ncbi.nlm.nih.gov/26213078/
https://pubmed.ncbi.nlm.nih.gov/26213078/
https://www.mattioli1885journals.com/index.php/progressinnutrition/article/view/4878
https://www.mattioli1885journals.com/index.php/progressinnutrition/article/view/4878
https://www.mattioli1885journals.com/index.php/progressinnutrition/article/view/4878
https://www.mattioli1885journals.com/index.php/progressinnutrition/article/view/4878
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6288909/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6288909/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6288909/
https://link.springer.com/article/10.1007/s12161-016-0599-y
https://link.springer.com/article/10.1007/s12161-016-0599-y
https://link.springer.com/article/10.1007/s12161-016-0599-y
https://www.researchgate.net/publication/330410291_Antibacterial_and_anticancer_characteristics_of_black_carrot_Daucus_Carota_extracts
https://www.researchgate.net/publication/330410291_Antibacterial_and_anticancer_characteristics_of_black_carrot_Daucus_Carota_extracts
https://www.researchgate.net/publication/330410291_Antibacterial_and_anticancer_characteristics_of_black_carrot_Daucus_Carota_extracts
https://www.sciencedirect.com/science/article/abs/pii/S1466856407000392
https://www.sciencedirect.com/science/article/abs/pii/S1466856407000392
https://www.sciencedirect.com/science/article/abs/pii/S1466856407000392
https://www.sciencedirect.com/science/article/abs/pii/S0963996913006601
https://www.sciencedirect.com/science/article/abs/pii/S0963996913006601
https://www.sciencedirect.com/science/article/abs/pii/S0963996913006601
https://www.researchgate.net/publication/345994606_Characterization_of_black_carrot_Daucus_carota_L_polyphenols_role_in_health_promotion_and_disease_prevention_An_overview
https://www.researchgate.net/publication/345994606_Characterization_of_black_carrot_Daucus_carota_L_polyphenols_role_in_health_promotion_and_disease_prevention_An_overview
https://www.researchgate.net/publication/345994606_Characterization_of_black_carrot_Daucus_carota_L_polyphenols_role_in_health_promotion_and_disease_prevention_An_overview
https://pubmed.ncbi.nlm.nih.gov/18433135/
https://pubmed.ncbi.nlm.nih.gov/18433135/
https://pubmed.ncbi.nlm.nih.gov/18433135/
https://pubmed.ncbi.nlm.nih.gov/18433135/
https://pubmed.ncbi.nlm.nih.gov/29493459/
https://pubmed.ncbi.nlm.nih.gov/29493459/
https://pubmed.ncbi.nlm.nih.gov/29493459/
https://pubmed.ncbi.nlm.nih.gov/29493459/
https://pubmed.ncbi.nlm.nih.gov/29493459/
https://thescipub.com/abstract/ojbsci.2012.6.10
https://thescipub.com/abstract/ojbsci.2012.6.10
https://thescipub.com/abstract/ojbsci.2012.6.10
https://pubmed.ncbi.nlm.nih.gov/11157353/
https://pubmed.ncbi.nlm.nih.gov/11157353/
https://pubmed.ncbi.nlm.nih.gov/11157353/
https://ouci.dntb.gov.ua/en/works/l1p1GmY4/
https://ouci.dntb.gov.ua/en/works/l1p1GmY4/
https://ouci.dntb.gov.ua/en/works/l1p1GmY4/
https://ouci.dntb.gov.ua/en/works/l1p1GmY4/
https://pubmed.ncbi.nlm.nih.gov/25701199/
https://pubmed.ncbi.nlm.nih.gov/25701199/
https://pubmed.ncbi.nlm.nih.gov/25701199/
https://pubmed.ncbi.nlm.nih.gov/25701199/
https://pubmed.ncbi.nlm.nih.gov/25701199/
https://www.researchgate.net/publication/332267473_Quality_and_Antioxidant_Properties_of_Black_Carrot_Daucus_carota_ssp_sativus_var_atrorubens_Alef_Fiber_Fortified_Flat_Bread_Gaziantep_Pita
https://www.researchgate.net/publication/332267473_Quality_and_Antioxidant_Properties_of_Black_Carrot_Daucus_carota_ssp_sativus_var_atrorubens_Alef_Fiber_Fortified_Flat_Bread_Gaziantep_Pita
https://www.researchgate.net/publication/332267473_Quality_and_Antioxidant_Properties_of_Black_Carrot_Daucus_carota_ssp_sativus_var_atrorubens_Alef_Fiber_Fortified_Flat_Bread_Gaziantep_Pita
https://www.researchgate.net/publication/332267473_Quality_and_Antioxidant_Properties_of_Black_Carrot_Daucus_carota_ssp_sativus_var_atrorubens_Alef_Fiber_Fortified_Flat_Bread_Gaziantep_Pita
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9500762/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9500762/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9500762/
https://pubmed.ncbi.nlm.nih.gov/26817385/
https://pubmed.ncbi.nlm.nih.gov/26817385/
https://pubmed.ncbi.nlm.nih.gov/26817385/
https://pubmed.ncbi.nlm.nih.gov/26817385/
https://pubmed.ncbi.nlm.nih.gov/26817385/
https://pubmed.ncbi.nlm.nih.gov/26817385/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9459965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9459965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9459965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9459965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7248788/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7248788/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7248788/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7248788/
https://www.iasj.net/iasj/download/107606e72c60c22f
https://www.iasj.net/iasj/download/107606e72c60c22f
https://www.iasj.net/iasj/download/107606e72c60c22f
https://www.iasj.net/iasj/download/107606e72c60c22f
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6278512/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6278512/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6278512/
https://www.academia.edu/download/86992752/10.11648.j.ajac.20160404.17.pdf


Citation: Bali S, Kumar V, Goutam A (2024) Kanji Drink: The Tangy Carrot Beverage for Good Health. Curr Res Cmpl Alt Med 8: 229. DOI: 
10.29011/2577-2201.100229

9 Volume 08; Issue 01

Curr Res Complement Altern Med, an open access journal

ISSN: 2577-2201

(2016) Phytochemical, nutritional and antimicrobial evaluations of the 
aqueous extract of Brassica Nigra (Brassicaceae) seeds. Am J Appl 
Chem 4.161.10 :11648. 

38. Muluye AB, Melese E, Adinew GM (2015) Antimalarial activity of 80 % 
methanolic extract of Brassica nigra (L.) Koch. (Brassicaceae) seeds 
against Plasmodium berghei infection in mice. BMC Complement 
Altern Med 15:367.

39. Guijarro-Real C, Plazas M, Rodríguez-Burruezo A, Prohens J, Fita A 
(2021) Potential In Vitro Inhibition of Selected Plant Extracts against 
SARS-CoV-2 Chymotripsin-Like Protease (3CLPro) Activity. Foods 
10:1503.

40. Asaad, Nahla Kamal, and Qasim Azeez Razooqi (2022) Protective 
role of the aqueous extract of Brassica nigra seed against cadmium 
chloride toxicity in lung tissue and hematological parameters of female 
rats. Materials Today: Proceedings 60:1497-1501.

41. Kiasalari Z, Khalili M, Roghani M, Sadeghian A (2012) Antiepileptic 
and Antioxidant Effect of Brassica nigra on Pentylenetetrazol-Induced 
Kindling in Mice. Iran J Pharm Res 11:1209-1217. 

42. Kumar M, Sharma S, Vasudeva N (2013) In vivo assessment of 
antihyperglycemic and antioxidant activity from oil of seeds of brassica 
nigra in streptozotocin induced diabetic rats. Adv Pharm Bull 3:359-
365.

43. Anand P, Murali KY, Tandon V, Chandra R, Murthy PS (2007) 
Preliminary studies on antihyperglycemic effect of aqueous extract of 
Brassica nigra (L.) Koch in streptozotocin induced diabetic rats. Indian 
J Exp Biol 45:696-701.

44. Jayaraman I (2022) Health Benefits Uses Of Black Salt. Research & 
Reviews in Biotechnology & Biosciences 9:41-46.

45. Peterson CT, Denniston K, Chopra D (2017) Therapeutic Uses of 
Triphala in Ayurvedic Medicine. J Altern Complement Med 23:607-614.

46. Usharani P, Merugu PL, Nutalapati C (2019) Evaluation of the effects 
of a standardized aqueous extract of Phyllanthus emblica fruits on 
endothelial dysfunction, oxidative stress, systemic inflammation and 
lipid profile in subjects with metabolic syndrome: a randomised, double 
blind, placebo controlled clinical study. BMC Complement Altern 
Med 19:97.

47. Lopez HL, Habowski SM, Sandrock JE, Raub B, Kedia A, et al., (2017) 
Effects of dietary supplementation with a standardized aqueous 
extract of Terminalia chebula fruit (AyuFlex®) on joint mobility, comfort, 
and functional capacity in healthy overweight subjects: a randomized 
placebo-controlled clinical trial. BMC Complement Altern Med 17:475.

48. Gupta A, Kumar R, Bhattacharyya P, Bishayee A, Pandey AK (2020) 
Terminalia bellirica (Gaertn.) roxb. (Bahera) in health and disease: A 
systematic and comprehensive review. Phytomedicine 77:153278.

49. Khalaf SS, Shalaby OA, Hassan AR, et al., (2023) Acacia nilotica 
stem bark extract ameliorates obesity, hyperlipidemia, and insulin 
resistance in a rat model of high fat diet-induced obesity. Journal of 
Traditional and Complementary Medicine 13:397-407.

50. Chamikara MDM, Dissanayake DRRP, Ishan M, Sooriyapathirana 
SDSS (2016) Dietary, anticancer and medicinal properties of the 
phytochemicals in chili pepper (Capsicum spp.). Ceylon Journal of 
Science 45:5-20.

51. Adefegha SA, Oboh G (2013) Phytochemistry and mode of action 
of some tropical spices in the management of type 2 diabetes and 

hypertension. African Journal of Pharmacy and Pharmacology 7:332-
346.

52. Matsufuji H, Nakamuro H, Chino M, Mitsuharo T (1998) Antioxidant 
activity of capsanthin and the fatty acid esters in paprika (Capsicum 
annuum). J Agric Food Chem 46:3468-3472.

53. Baruah S, Zaman MK, Rajbongshi P, Das S (2014) A review on recent 
researches on Bhut jolokia and pharmacological activity of Capsaicin. 
Int J Pharm Sci Rev Res 15:89-94. 

54. Lin C, Lu W,Wang C, Chan Y, Chen M (2013)  Capsaicin induces 
cell cycle arrest and apoptosis in human KB cancer cells. BMC 
Complement Altern Med 13:46.

55. Arora R, Gill NS, Chauhan G, Rana AC (2011) An overview about 
versatile molecule Capsaicin. International Journal of Pharmaceutical 
Sciences and Drug Research 3:280-286.

56. Oh S, Choi CH, Jung YK (2010) Autophagy induction by capsaicin in 
malignant human breast cells is modulated by p38 and ERK mitogen-
activated protein kinase and retards cell death by suppressing 
endoplasmic reticulum stress mediated apoptosis. Mol Pharmacol 
78:114-125.

57. Hail N, Lotan R (2002) Examining the role of mitochondrial respiration 
in vanilloid-induced apoptosis. J Natl Cancer Inst 94:1281-1292.

58. Mori A, Lehmann S, O Kelly J, Kumagai T, Desmond JC, et al., 
(2006) Capsaicin, a component of red peppers, inhibits the growth of 
androgen independent, p53 mutant prostate cancer cells. Cancer Res 
66:3222-3229.

59. Chopan M, Littenberg B (2017) The Association of Hot Red Chili 
Pepper Consumption and Mortality: A Large Population-Based Cohort 
Study. PloS one 12: e0169876.

60. Lee MS, Kim CT, Kim IH, Kim Y (2011) Effects of capsaicin on lipid 
catabolism in 3T3‐L1 adipocytes. Phytotherapy Research 25:935-
939.

61. Sherman PW, Billing J (1999) Darwinian gastronomy: Why we use 
spices: Spices taste good because they are good for us. BioScience 
49:453-463.

62. Saleh BK, Omer A, Teweldemedhin B (2018) Medicinal uses and 
health benefits of chili pepper (Capsicum spp.): a review. MOJ Food 
Process Technol 6:325-328.

63. Pawar SS, Bharude NV, Sonone SS, Deshmukh RS, Raut AK, et al., 
(2011) Chillies as food, spice and medicine: a perspective. Int J Pharm 
Biol Sci 1:311-318.

64. Macfarlane GJ, Ashraf EM, Bird H (2012) Complementary and 
alternative medicines report. UZK: Arthritis Research.

65. Bali S (2023) The Indian Delicacy Nimbu Achar: Your Lemony Pathway 
to Brain Health. Curr Res Cmpl Alt Med 7:179.

66. Cannavale CN, Hassevoort KM, Edwards CG, Thompson SV, 
Burd NA, et al., (2019) Serum lutein is related to relational memory 
performance. Nutrients 11:768.

67. Thuphairo K, Sornchan P, Suttisansanee U (2019) Bioactive 
compounds, antioxidant activity and inhibition of key enzymes relevant 
to Alzheimer’s disease from sweet pepper (Capsicum annuum) 
extracts. Prev Nutr Food Sci 24:327-337.

68. Anandakumar P, Kamaraj S, Jagan S, Ramakrishnan G, Vinodhkumar 

https://www.academia.edu/download/86992752/10.11648.j.ajac.20160404.17.pdf
https://www.academia.edu/download/86992752/10.11648.j.ajac.20160404.17.pdf
https://www.academia.edu/download/86992752/10.11648.j.ajac.20160404.17.pdf
https://pubmed.ncbi.nlm.nih.gov/26471058/
https://pubmed.ncbi.nlm.nih.gov/26471058/
https://pubmed.ncbi.nlm.nih.gov/26471058/
https://pubmed.ncbi.nlm.nih.gov/26471058/
https://pubmed.ncbi.nlm.nih.gov/34209659/
https://pubmed.ncbi.nlm.nih.gov/34209659/
https://pubmed.ncbi.nlm.nih.gov/34209659/
https://pubmed.ncbi.nlm.nih.gov/34209659/
https://www.sciencedirect.com/science/article/abs/pii/S2214785321076768
https://www.sciencedirect.com/science/article/abs/pii/S2214785321076768
https://www.sciencedirect.com/science/article/abs/pii/S2214785321076768
https://www.sciencedirect.com/science/article/abs/pii/S2214785321076768
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3813178/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3813178/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3813178/
https://pubmed.ncbi.nlm.nih.gov/24312861/
https://pubmed.ncbi.nlm.nih.gov/24312861/
https://pubmed.ncbi.nlm.nih.gov/24312861/
https://pubmed.ncbi.nlm.nih.gov/24312861/
https://pubmed.ncbi.nlm.nih.gov/17877146/
https://pubmed.ncbi.nlm.nih.gov/17877146/
https://pubmed.ncbi.nlm.nih.gov/17877146/
https://pubmed.ncbi.nlm.nih.gov/17877146/
https://biotechjournal.in/images/paper_pdffiles/Hea-64636228cf302.pdf
https://biotechjournal.in/images/paper_pdffiles/Hea-64636228cf302.pdf
https://pubmed.ncbi.nlm.nih.gov/28696777/
https://pubmed.ncbi.nlm.nih.gov/28696777/
https://pubmed.ncbi.nlm.nih.gov/31060549/
https://pubmed.ncbi.nlm.nih.gov/31060549/
https://pubmed.ncbi.nlm.nih.gov/31060549/
https://pubmed.ncbi.nlm.nih.gov/31060549/
https://pubmed.ncbi.nlm.nih.gov/31060549/
https://pubmed.ncbi.nlm.nih.gov/31060549/
https://pubmed.ncbi.nlm.nih.gov/28969626/
https://pubmed.ncbi.nlm.nih.gov/28969626/
https://pubmed.ncbi.nlm.nih.gov/28969626/
https://pubmed.ncbi.nlm.nih.gov/28969626/
https://pubmed.ncbi.nlm.nih.gov/28969626/
https://pubmed.ncbi.nlm.nih.gov/32781393/
https://pubmed.ncbi.nlm.nih.gov/32781393/
https://pubmed.ncbi.nlm.nih.gov/32781393/
https://www.sciencedirect.com/science/article/pii/S2225411023000408?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2225411023000408?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2225411023000408?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2225411023000408?via%3Dihub
https://cjs.sljol.info/articles/10.4038/cjs.v45i3.7396
https://cjs.sljol.info/articles/10.4038/cjs.v45i3.7396
https://cjs.sljol.info/articles/10.4038/cjs.v45i3.7396
https://cjs.sljol.info/articles/10.4038/cjs.v45i3.7396
https://www.researchgate.net/publication/272724806_Phytochemistry_and_mode_of_action_of_some_tropical_spices_in_the_management_of_type-2_diabetes_and_hypertension
https://www.researchgate.net/publication/272724806_Phytochemistry_and_mode_of_action_of_some_tropical_spices_in_the_management_of_type-2_diabetes_and_hypertension
https://www.researchgate.net/publication/272724806_Phytochemistry_and_mode_of_action_of_some_tropical_spices_in_the_management_of_type-2_diabetes_and_hypertension
https://www.researchgate.net/publication/272724806_Phytochemistry_and_mode_of_action_of_some_tropical_spices_in_the_management_of_type-2_diabetes_and_hypertension
https://pubs.acs.org/doi/10.1021/jf980200i
https://pubs.acs.org/doi/10.1021/jf980200i
https://pubs.acs.org/doi/10.1021/jf980200i
https://globalresearchonline.net/journalcontents/v24-2/15.pdf
https://globalresearchonline.net/journalcontents/v24-2/15.pdf
https://globalresearchonline.net/journalcontents/v24-2/15.pdf
https://pubmed.ncbi.nlm.nih.gov/23433093/
https://pubmed.ncbi.nlm.nih.gov/23433093/
https://pubmed.ncbi.nlm.nih.gov/23433093/
https://www.ijpsdr.com/index.php/ijpsdr/article/view/447
https://www.ijpsdr.com/index.php/ijpsdr/article/view/447
https://www.ijpsdr.com/index.php/ijpsdr/article/view/447
https://pubmed.ncbi.nlm.nih.gov/20371669/
https://pubmed.ncbi.nlm.nih.gov/20371669/
https://pubmed.ncbi.nlm.nih.gov/20371669/
https://pubmed.ncbi.nlm.nih.gov/20371669/
https://pubmed.ncbi.nlm.nih.gov/20371669/
https://pubmed.ncbi.nlm.nih.gov/12208893/
https://pubmed.ncbi.nlm.nih.gov/12208893/
https://pubmed.ncbi.nlm.nih.gov/16540674/
https://pubmed.ncbi.nlm.nih.gov/16540674/
https://pubmed.ncbi.nlm.nih.gov/16540674/
https://pubmed.ncbi.nlm.nih.gov/16540674/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169876
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169876
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169876
https://onlinelibrary.wiley.com/doi/10.1002/ptr.3339
https://onlinelibrary.wiley.com/doi/10.1002/ptr.3339
https://onlinelibrary.wiley.com/doi/10.1002/ptr.3339
https://academic.oup.com/bioscience/article/49/6/453/229475
https://academic.oup.com/bioscience/article/49/6/453/229475
https://academic.oup.com/bioscience/article/49/6/453/229475
https://medcraveonline.com/MOJFPT/medicinal-uses-and-health-benefits-of-chili-pepper-capsicumnbspspp-a-review.html
https://medcraveonline.com/MOJFPT/medicinal-uses-and-health-benefits-of-chili-pepper-capsicumnbspspp-a-review.html
https://medcraveonline.com/MOJFPT/medicinal-uses-and-health-benefits-of-chili-pepper-capsicumnbspspp-a-review.html
https://www.ijpbs.com/ijpbsadmin/upload/ijpbs_50c8439388e3e.pdf
https://www.ijpbs.com/ijpbsadmin/upload/ijpbs_50c8439388e3e.pdf
https://www.ijpbs.com/ijpbsadmin/upload/ijpbs_50c8439388e3e.pdf
https://www.versusarthritis.org/media/1337/complementary-and-alternative-medicines-report.pdf
https://www.versusarthritis.org/media/1337/complementary-and-alternative-medicines-report.pdf
https://www.gavinpublishers.com/article/view/the-indian-delicacy-nimbu-achar-your-lemony-pathway-to-brain-health#:~:text=All the ingredients used in making the Indian lemon pickle,better cognition%2C memory and mood.
https://www.gavinpublishers.com/article/view/the-indian-delicacy-nimbu-achar-your-lemony-pathway-to-brain-health#:~:text=All the ingredients used in making the Indian lemon pickle,better cognition%2C memory and mood.
https://pubmed.ncbi.nlm.nih.gov/30986960/
https://pubmed.ncbi.nlm.nih.gov/30986960/
https://pubmed.ncbi.nlm.nih.gov/30986960/
https://pubmed.ncbi.nlm.nih.gov/31608259/
https://pubmed.ncbi.nlm.nih.gov/31608259/
https://pubmed.ncbi.nlm.nih.gov/31608259/
https://pubmed.ncbi.nlm.nih.gov/31608259/
https://pubmed.ncbi.nlm.nih.gov/18023135/


Citation: Bali S, Kumar V, Goutam A (2024) Kanji Drink: The Tangy Carrot Beverage for Good Health. Curr Res Cmpl Alt Med 8: 229. DOI: 
10.29011/2577-2201.100229

10 Volume 08; Issue 01

Curr Res Complement Altern Med, an open access journal

ISSN: 2577-2201

R, et al., (2007) Stabilization of pulmonary mitochondrial enzyme 
system by capsaicin during benzo (a) pyrene induced experimental 
lung cancer. Biomed Pharmacother 62:390-394.

69. Anandakumar P, Kamaraj S, Jagan S, Ramakrishnan G, Asokkumar 
S, et al., (2015) The Anticancer Role of Capsaicin in Experimentally 
Induced Lung Carcino-genesis. J Pharmacopuncture 18:19-25.

70. Barrera G, Gentile F, Pizzimenti S, Canuto RA, Daga M et al., 
(2016) Mitochondrial Dysfunction in Cancer and Neurodegenerative 
Diseases: Spotlight on Fatty Acid Oxidation and Lipoperoxidation 
Products. Antioxidants (Basel) 5:7.

71. Escames G, López A, García JA, García L, Acuña-Castroviejo D, et 
al., (2010) The role of mitochondria in brain aging and the effects of 
melatonin. Curr Neuropharmacol 8:182-193.

72. Bukhari HM, Header EA, Shaikhomar OA, Alharbi SA (2020) Effect 
of Spicy Fast Foods and Red Chili Powder on Liver Status of 
Hypercholesterolemic Rats.

73. McCarty MF, DiNicolantonio JJ, O’keefe JH (2015) Capsaicin may 
have important potential for promoting vascular and metabolic health. 
Open Heart 2: e000262.

74. Watcharachaisoponsiri T, Sornchan P, Charoenkiatkul S, 
Suttisansanee U (2016) The [alpha]-glucosidase and [alpha]-amylase 
inhibitory activity from different chili pepper extracts. International 
Food Research Journal 23:1439.

75. Kang JH, Tsuyoshi G, Han IS, Kawada T, Kim YM, et al., (2010) Dietary 
capsaicin reduces obesity-induced insulin resistance and hepatic 
steatosis in obese mice fed a high-fat diet. Obesity. 18: 780-787.

76. Khandare VS (2008) Antioxidants in Black Carrot (Daucus Carota L.): 
Processing Strategy for Improved Stability and Functional Quality. 
Ph.D dissertation, Indian Agricultural Research Institute, New Delhi, 
India.

77. Kamiloglu S (2016) Bioavailability and bioactivity of black carrot 
polyphenols using in vitro digestion models combined with a co-
culture model of intestinal and endothelial cell lines. Ph.D. dissertation. 
Faculty of Bioscience Engineering, Ghent University, Belgium.

78. Algarra M, Fernandes A, Mateus N, Freitas V, Joaquim CG, et al., 
(2014) Anthocyanin profile and antioxidant capacity of black carrots 
(Daucus carota L. ssp. sativus var. atrorubens Alef.) from Cuevas 
Bajas, Spain. J Food Composition Anal 33:71-76.

79. Baloch AF (1994) Vegetable crops. Horticulture 500.

80. Sharma C, Sahota PP, Kaur S (2021) Physicochemical and 
microbiological evaluation of antioxidant-rich traditional black carrot 
beverage: Kanji. Bull Natl Res Cent 45:143.

81. Lamba J, Goomer S, Saxena SK (2019) Study the lactic acid bacteria 
content in traditional fermented Indian drink: Kanji. Int J Gastro Food 
Sci 16:100143.

82. Madhu AN, Giribhattanavar P, Narayan MS, Prapulla SG (2010) 
Probiotic lactic acid bacterium from kanjika as a potential source of 
vitamin B12: evidence from LC-MS, immunological and microbiological 
techniques. Biotechnol Lett 32:503-506.

https://pubmed.ncbi.nlm.nih.gov/18023135/
https://pubmed.ncbi.nlm.nih.gov/18023135/
https://pubmed.ncbi.nlm.nih.gov/18023135/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4481395/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4481395/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4481395/
https://pubmed.ncbi.nlm.nih.gov/26907355/
https://pubmed.ncbi.nlm.nih.gov/26907355/
https://pubmed.ncbi.nlm.nih.gov/26907355/
https://pubmed.ncbi.nlm.nih.gov/26907355/
https://pubmed.ncbi.nlm.nih.gov/21358969/
https://pubmed.ncbi.nlm.nih.gov/21358969/
https://pubmed.ncbi.nlm.nih.gov/21358969/
https://www.researchgate.net/publication/348975792_Effect_of_Spicy_Fast_Foods_and_Red_Chili_Powder_on_Liver_Status_of_Hypercholesterolemic_Rats
https://www.researchgate.net/publication/348975792_Effect_of_Spicy_Fast_Foods_and_Red_Chili_Powder_on_Liver_Status_of_Hypercholesterolemic_Rats
https://www.researchgate.net/publication/348975792_Effect_of_Spicy_Fast_Foods_and_Red_Chili_Powder_on_Liver_Status_of_Hypercholesterolemic_Rats
https://pubmed.ncbi.nlm.nih.gov/26113985/
https://pubmed.ncbi.nlm.nih.gov/26113985/
https://pubmed.ncbi.nlm.nih.gov/26113985/
https://www.researchgate.net/publication/305409686_The_a-glucosidase_and_a-amylase_inhibitory_activity_from_different_chili_pepper_extracts
https://www.researchgate.net/publication/305409686_The_a-glucosidase_and_a-amylase_inhibitory_activity_from_different_chili_pepper_extracts
https://www.researchgate.net/publication/305409686_The_a-glucosidase_and_a-amylase_inhibitory_activity_from_different_chili_pepper_extracts
https://www.researchgate.net/publication/305409686_The_a-glucosidase_and_a-amylase_inhibitory_activity_from_different_chili_pepper_extracts
https://pubmed.ncbi.nlm.nih.gov/19798065/
https://pubmed.ncbi.nlm.nih.gov/19798065/
https://pubmed.ncbi.nlm.nih.gov/19798065/
https://www.semanticscholar.org/paper/ANTIOXIDANTS-IN-BLACK-CARROT-%28-Daucus-carota-L.%29-%3A-Khandare/529f88fe7a1e53dd022ca0e5eee76f14682c8956
https://www.semanticscholar.org/paper/ANTIOXIDANTS-IN-BLACK-CARROT-%28-Daucus-carota-L.%29-%3A-Khandare/529f88fe7a1e53dd022ca0e5eee76f14682c8956
https://www.semanticscholar.org/paper/ANTIOXIDANTS-IN-BLACK-CARROT-%28-Daucus-carota-L.%29-%3A-Khandare/529f88fe7a1e53dd022ca0e5eee76f14682c8956
https://www.semanticscholar.org/paper/ANTIOXIDANTS-IN-BLACK-CARROT-%28-Daucus-carota-L.%29-%3A-Khandare/529f88fe7a1e53dd022ca0e5eee76f14682c8956
https://www.researchgate.net/publication/310831428_Bioavailability_and_bioactivity_of_black_carrot_polyphenols_using_in_vitro_digestion_models_combined_with_a_co-culture_model_of_intestinal_and_endothelial_cell_lines
https://www.researchgate.net/publication/310831428_Bioavailability_and_bioactivity_of_black_carrot_polyphenols_using_in_vitro_digestion_models_combined_with_a_co-culture_model_of_intestinal_and_endothelial_cell_lines
https://www.researchgate.net/publication/310831428_Bioavailability_and_bioactivity_of_black_carrot_polyphenols_using_in_vitro_digestion_models_combined_with_a_co-culture_model_of_intestinal_and_endothelial_cell_lines
https://www.researchgate.net/publication/310831428_Bioavailability_and_bioactivity_of_black_carrot_polyphenols_using_in_vitro_digestion_models_combined_with_a_co-culture_model_of_intestinal_and_endothelial_cell_lines
https://www.sciencedirect.com/science/article/abs/pii/S0889157513001865
https://www.sciencedirect.com/science/article/abs/pii/S0889157513001865
https://www.sciencedirect.com/science/article/abs/pii/S0889157513001865
https://www.sciencedirect.com/science/article/abs/pii/S0889157513001865
https://pubmed.ncbi.nlm.nih.gov/34393474/
https://pubmed.ncbi.nlm.nih.gov/34393474/
https://pubmed.ncbi.nlm.nih.gov/34393474/
https://www.sciencedirect.com/science/article/abs/pii/S1878450X18300763
https://www.sciencedirect.com/science/article/abs/pii/S1878450X18300763
https://www.sciencedirect.com/science/article/abs/pii/S1878450X18300763
https://pubmed.ncbi.nlm.nih.gov/19953302/
https://pubmed.ncbi.nlm.nih.gov/19953302/
https://pubmed.ncbi.nlm.nih.gov/19953302/
https://pubmed.ncbi.nlm.nih.gov/19953302/

