
INTRODUCTION

Malnutrition refers to deficiencies, excesses or

imbalances in a person’s intake of energy and/or nutrients.

The condition encompasses both under-nutrition and

overweight and obesity. Many families cannot afford or

access sufficient nutritious foods like fresh fruits and

vegetables, legumes, nuts, meat and milk. As per the

recent findings of Comprehensive National Nutrition

Survey, among the 5-9 years of school age children -

22% were stunted, 10% were underweight, 23% were

thin and 24% of adolescents (10-19 years) were thin for

their age (MoHFW, 2019).
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Micronutrient deficiency (also known as hidden

hunger) is a form of undernutrition that occurs when

intake or absorption of vitamins and minerals is too low

to sustain good health and development in children and

normal physical and mental function in adults. Poor diet

is a common source of hidden hunger. Diets based mostly

on staple crops, such as maize, wheat, rice, and cassava,

which provide a large share of energy but relatively low

amounts of essential vitamins and minerals, frequently

result in hidden hunger. There is a coexistence of multiple

micronutrient deficiency that accounts for iron deficiency

anemia, calcium deficiency, iodine deficiency (IFPRI,

2014).
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Anaemia in India is a severe public health problem

among women, adolescent girls and young children. In

addition to increased morbidity and negative effects on

physical well-being (weakness and/or fatigue), anaemia

is associated with delayed mental and psychomotor

development and an increased risk of maternal mortality

(MoHFW, 2019).

Various strategies to combat anemia and improve

the nutritional status of children and adolescents in India

include a short term supplementation of iron and folic

acid (IFA) for various age group. However, long term

strategies include food based approaches, nutrition

education, dietary diversification, deworming (MoHFW,

2018).

Dietary requirement for different nutrients increases

during pregnancy and lactation. The dietary intake of many

Indian women, however, is significantly below

recommended dietary requirements. Of these, two most

important nutrients are iron and calcium. Adequate

calcium intake during pregnancy and lactation has the

potential to prevent pre-eclampsia, pre-term birth,

neonatal mortality (NNM), improve maternal bone mineral

content, breast milk concentration and bone development

of neonates (MoHFW, 2014).

In India, eating a  mouth fresheners called

mukhwas, after meals and in between meals is a

traditional practice. Mukhwas is a colourful after-meal

mouth freshener or digestive aid. It can be made of

various seeds and nuts but often found with fennel seeds,

anise seeds, coconut, and sesame seeds. They are sweet

inflavour and highly aromatic due to the presence of

sugar and the addition of various essential oils. The seeds

can be savoury, coated in sugar, and brightly coloured

(Badgujar et al., 2014).

These mouth fresheners maybe with a single

ingredient such as saunf, ajwain, or til, can be made

into a goli or a small ball with sour and sweet ingredients

such as imli, amchur powder or amla; maybe in a form

of a paan. Chewing habits of people have changed over

time. The betel leaves are chewed together in a wrapped

package along with areca nut and mineral slaked lime.

Catechu (kattha) and other flavouring substances and

spices were also added subsequently. The practice of

chewing betel leaves has been decreasing progressively,

which were earlier eaten post meals for freshening the

breath and cleansing the palate, they are also helpful in

digestion (Toprani et al., 2013).

In modern diets, mouth fresheners include chewing

gums which are may be sugar coated and do not add to

any nutritional value. Mukhwas mix, if planned carefully

following organoleptic evaluations can be additional

source of macro and micronutrients along with adding

the benefits of a being a mouth freshener or aid in

digestion.

Several studies have confirmed the nutritional

implication of ingredients used in Indian mukhwas. The

til seeds are commonly consumed in the Northern and

Western parts of India. Sesame (Sesamum indicum L.),

also known as gingelly seeds, is labelled as “queen of

oilseeds,” perhaps for its resistance to oxidation and

rancidity, even when stored at ordinary ambient air

temperatures. The seeds are a rich source of Vitamin E,

antioxidants and bioactive compounds including phenolics,

phytosterols, phytates, PUFA and short chain peptides.

Such antioxidant presence leads to the prevention of

degenerative diseases such as cancer, cardiovascular

diseases, atherosclerosis and the process of ageing

(Bedigian et al., 1986).

Sunflower (Helianthus annuus) seeds have a high

content of vitamin E, selenium, copper and have

antioxidant properties which prevent cellular damage that

often leads to cancer. They have a positive effect on

your mood by lessening the chances of depression. They

contain tryptophan, an essential amino acid that helps

produce serotonin, an important neurotransmitter for

relieving tension (Adeleke et al., 2020)

Flax seeds (Linum usitatissimum) also known as

linseeds are small brown tan or golden coloured seeds

and are the richest source of a plant based omega-3 fatty

acid. Linseed is full of healthy fats and fiber, that helps

you feel satisfied for a longer time so that you will eat

fewer calories overall which may lead to weight loss.

Flax seeds are gluten free and packed with antioxidants

(Gutte et al., 2015).

Garden cress Seed (Lepidium sativum) are small

oval shape reddish-brown coloured and are an important

source of iron, folic acid, calcium, vitamin C, E and A. It

is also useful in the treatment of desentry , pain in the

abdomen, blood and skin disorder, injuries, tumors and

eye diseases. Garden cress seeds may stimulate the

production of breast milk and prevent postnatal

complication (Dwivedi et al., 2016)

The present study aimed to develop combinations

of various seed mixes as a mukhwas mix and assess the

nutritive value of the same.
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METHODOLOGY

Selection of the food items for the mukhwas mix :

Based on the review of literature ingredients used

for mukhwas were shortlisted and their nutritional

composition of the food items was recorded from the

Indian Food Composition Table, 2017 Indian Council of

Medical Research – National Institute of Nutrition

(ICMR-NIN).

Food items exhibiting iron content of more than 5

mg per 100g and calcium content of more than 100 mg

per 100g were shortlisted for developing the “Mukhwas

mix”. The final ingredients used in the prepared

mukhwas mix were selected based on the quality,

availability and local market price. These items were

black and white gingelly seeds, garden cress seeds,

watermelon seeds, sunflower seeds, pumpkin seeds, flax

seed/ linseed, roasted bengal gram, pale brown amaranth

seeds and jaggery.

A total of four combinations were finalized based

on the sensory evaluations using hedonic scale by a panel

of 15 untrained adults.

Considering the iron and calcium content of garden

cress seeds (17.2 mg iron and 318 mg of calcium per

100g), black gingelly seeds (13.9 mg iron and 1664 mg of

calcium per 100g) and white gingelly seeds (15.04 mg

iron and 1283 mg of calcium per 100g) were used in all

four combinations. Other ingredients like watermelon

seeds, sunflower seeds, pumpkin seeds, roasted

bengalgram, pale brown amaranth seeds and jaggery that

had relatively low but good iron, calcium and protein

content, were also incorporated in variable quantities in

the four combinations.

As part of pre-treatment the garden cress seeds

and amaranth seeds were dry roasted, before being used

in the combinations of mukhwas mix. Final combinations

some ingredients were also added for flavours such as

asafoetida (15.68 mg iron and 266 mg of calcium per

100g), mango powder (45.2 mg iron and 180 mg of

calcium per 100g) and turmeric (46.08 mg iron and 122

mg of calcium per 100g) along with salt. All ingredients

were accurately weighed using calibrated weighing

balance, and then used for incorporation into the

combination of mukhwas mix

Nutritive value and RDA calculations :

The four combinations final nutritive value for 100g

mix was calculated using the IFCT values, based on the

ingredients incorporated in each of the combination. RDA

for adult man, woman and pregnant woman was

calculated for each combination on the basis of 30g

serving. RDA for reference was used from

recommended dietary allowances and estimated average

requirements nutrient requirements for Indians – 2020

(ICMR-NIN).

RESULTS AND DISCUSSION

Nutritive value, composition and cost of

combinations:

Overall 15-20 g food ingredients were used for

developing a 100g of mukhwas mix. The calculated

nutritive value of the developed four combinations of

mukhwas mix is presented in the Tables 1-4.

The first mix of combination contained black and

white gingelly seeds, garden cress seeds, watermelon

seeds, sunflower seeds, flax seeds and pumpkin seeds.

Overall the cost of sunflower seeds and pumpkin seeds

was maximum among all ingredients used. The nutritive

value was calculated to be 518.7kcal energy per 100g

and 22.7g protein per 100g, with an overall cost of Rs.

37/100g.

The second mix of combination contained black and

white gingelly seeds, garden cress seeds, pumpkin seeds,

bengal grams roasted, amaranth seeds pale brown,

sunflower seeds and jaggery. Overall the cost of sunflower

seeds and pumpkin seeds was maximum among all

ingredients used. The nutritive value was calculated to

be 481.9kcal energy per 100g and 19.85g protein per

100g, with an overall cost of Rs.32/100g.

The third mix of combination contained black and

white gingelly seeds, garden cress seeds, sunflower seeds,

watermelon seeds, linseed/ flax seeds, jaggery, mango

powder, asafoetida powder and turmeric. Overall the cost

of sunflower seeds was maximum among all ingredients

used. The nutritive value was calculated to be 514.4kcal

energy per 103g and 21.3g protein per 103g, with an

overall cost of Rs.34/103g.

The fourth mix of combination contained black and

white gingelly seeds, garden cress seeds, watermelon

seeds, bengal gram roasted, amaranth seeds pale brown,

jaggery, mango powder, asafoetida powder and turmeric.

Overall the cost of sunflower seeds and pumpkin seeds

was maximum among all ingredients used. The nutritive

value was calculated to be 392.5kcal energy per 103g

and 17.48g protein per 103g, with an overall cost of Rs.24/

103g.

As discussed in the Table 5 the prepared four
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different combinations of mukhwas mix approximately

weighed 100g and the approximate cost of a combination

was estimated to be 32.04 rupees. As per the calculations,

on an average the combinations could yield 476.91 kcal

of energy, 20.34 g of protein, 31.51g of fat, 27.24 g of

carbohydrate, 539.49 mg of calcium and 11.45mg of iron.

Based on the calculations, combination 4 was found to

be most pocket-friendly with cost of Rs.24per 103 g and

richest in iron while poorest sources for energy, protein

and fat. Similarly, combination 1 was found to richest in

calcium (711.30mg per 100g), with an estimated cost of

37.10 rupees only.

Nutrient content of mukhwas mix as compared to

the RDA for adult man, woman and pregnant

woman:

As discussed in table 6 on an average about 9-12%,

3-6%, 9-21% and 8-9% of RDA of protein, carbohydrate,

calcium and iron, respectively of a pregnant woman could

be met by consuming 30g of any of the combination.

Similarly, on an average about 11-14%, 3-8%, 9-

21% and 11-13% of RDA of protein, carbohydrate,

calcium and iron, respectively of an adult woman could

be met by consuming 30g of any of the combination.

On an average about 9-12%, 3-8%, 9-21% and 17-

20% of RDA of protein, carbohydrate, calcium and iron,

respectively of an adult man could be met by consuming

30g of any of the combination.

In a recent study on adolescent girls of Bhilwara,

Rajasthan by Sachan et al. (2017), the mean iron intake

by the respondent was 10.8±12.6mg/d, 11.6±12.2mg/d

and 11.5±9.2mg/d, the mean values were lower than the

recommended allowance by 60%, 57.03% and 55.77%

in the age group of 10-12 years, 13-15 years and 16-19

years, respectively. Similarly, the intake of calcium was

found to be 386.05±299.43mg/d, 392.91±249.25mg/d and

402.35±153.63mg/d, the mean values intake values were

less by 51.75%, 50.88% and 49.70% of RDA in the age

group of 10-12 years, 13-15 years and 16-19 years,

respectively.

In a study by Sachan et al. (2017), chapati and

mathri were prepared using dried cauliflower leaves,

garden cress seed powder and dried lotus stem powder

which increased hemoglobin (8.9 to 10.29 g/dl) of 10-19

years adolescent girls. In another study a mixture of

jaggery and rice flakes was supplemented to the diet

Table 1: Nutritive composition and cost of combination 1 

Ingredients  Qty(g) Cost / Qty 

used 

Fe (mg) Ca (mg) CHO (g) Energy 

(kcal) 

Protein 

(g) 

Fat 

(g) 

Gingelly seeds, black 20 7.60 2.78 332.80 2.06 101.53 3.83 8.62 

Gingelly seeds, white 20 4.00 3.01 256.60 2.17 103.92 4.20 8.61 

Garden cress seeds 20 4.00 3.44 63.60 6.73 89.05 4.67 4.75 

Watermelon seeds 10 4.00 0.74 10.00 0.45 62.80 3.41 5.26 

Sunflower seeds 10 8.00 0.59 17.60 0.69 58.63 2.35 5.19 

Linseed Flax seed 10 1.50 0.54 25.70 1.10 44.38 1.86 3.57 

Pumpkin seeds 10 8.00 0.55 5.00 1.56 58.40 2.43 4.72 

Total 100 37.10 11.64 711.30 14.70 518.71 22.75 40.71 

Qty- Quantity, Fe- Iron, Ca- Calcium, CHO- Carbohydrate* salt to taste 

 

Table 2 :Nutritive composition and cost of combination 2 

Ingredients  Qty(g) Cost / Qty used Fe Ca CHO Energy Protein Fat 

Gingelly seeds, black  15 5.70 2.09 249.60 1.54 76.15 2.88 6.47 

Gingelly seeds, white  15 3.00 2.25 192.45 1.62 77.94 3.15 6.46 

Garden cress seeds 15 3.00 2.58 47.70 5.05 66.79 3.50 3.56 

Pumpkin seeds  10 8.00 0.55 5.00 1.56 58.40 2.43 4.72 

Bengal gram roasted 15 2.25 1.43 8.70 8.70 55.35 3.37 0.78 

Amaranth, cereal (chaulai) brown 10 1.50 0.80 24.30 9.21 53.38 1.99 0.83 

Sunflower seeds  10 8.00 0.59 17.60 0.68 58.62 2.35 5.18 

Jaggery 10 0.80 0.46 10.70 8.48 35.37 0.18 0.01 

 Total 100 32.25 10.74 556.05 36.84 481.99 19.85 28.00 

Qty- Quantity, Fe- Iron, Ca- Calcium, CHO- Carbohydrate* salt to taste 
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improved hemoglobin (11.3 to 11.4 g/dl) of 10-19 year

adolescent girls (Limna, 2018).

Thus, the studies from varied background, using

food based approach, showed that incorporating iron rich

ingredients like garden cress seeds, jaggery, rice flakes

and sesame seed for developing a product that increased

the haemoglobin levels.

In a Randomized Control Trial done in Maharashtra

by Mehta et al. (2017), Gudness Bars were prepared

with the composition based on a popular Indian delicacy

called chikki and contained 31.23 g jaggery, 18.37 g black

and white sesame seeds, 9.18 g flax seeds, 9.18 g barley,

9.18 g nachani and ragi millet, and 12.96 g peanuts with

a nutritional content of 14.22 mg elemental Fe, 23.53 g

total fat, 11.30 g protein, 49.23 g carbohydrates and 0.24

g Calcium. In a study by Rani et al. (2016), two variations

of laddus were developed using Garden cress Seeds,

groundnuts, jaggery and elaichi. It was found that

incorporation of garden cress seeds in the laddu showed

a marked increase in the iron and protein content. In an

another study by Singh et al. (2020), four variants of

muffins were developed incorporating jaggery,

watermelon seeds, sesame seeds and sunflower seeds

and its nutritional composition, shelf life, phytochemicals

and sensory acceptability was assessed.

Additional health Benefits of the mukhwas mix:

The ingredients used in the mukhwas mix of the

present study were black and white gingelly seeds, garden

cress seeds, watermelon seeds, sunflower seeds, pumpkin

seeds, flax seed/ linseed, roasted bengal gram, pale brown

amaranth seeds and jaggery a along with flavouring spices

such as turmeric and asafoetida and required amounts

of salt to taste.

Table 3 : Nutritive composition and cost of combination 3 

Fe Ca CHO Energy Protein Fat Ingredients * Qty(g) Cost / Qty used 

(mg) (mg) (g) (kcal) (g) (g) 

Gingelly seeds, black  15 5.70 2.09 249.60 1.54 76.15 2.88 6.47 

Gingelly seeds, white  15 3.00 2.25 192.45 1.62 77.94 3.15 6.46 

Garden cress seeds 15 3.00 2.58 47.70 5.05 66.79 3.50 3.56 

Watermelon seeds  15 6.00 1.11 15.00 0.67 94.20 5.11 7.89 

Linseed Flax seed 15 2.25 0.82 38.55 1.64 66.57 2.78 5.35 

Sunflower seeds  15 12.00 0.88 26.40 1.02 87.94 3.53 7.77 

Jaggery  10 0.80 0.46 10.70 8.49 35.37 0.19 0.02 

Mango powder 1 0.40 0.45 1.80 0.64 3.37 0.03 0.08 

Asafoetida 1 0.80 0.16 2.66 0.72 3.32 0.06 0.01 

Turmeric  1 0.33 0.46 1.22 0.49 2.81 0.08 0.05 

Total  103 34.28 11.25 586.08 21.88 514.45 21.30 37.65 

Qty- Quantity, Fe- Iron, Ca- Calcium, CHO- Carbohydrate * salt to taste 

Table 4 : Nutritive composition and cost of combination 4 

Ingredients * Qty(g) Cost / Qty 

used 

Fe 

(mg) 

Ca 

(mg) 

CHO 

(g) 

Energy 

(kcal) 

Protein 

(g) 

Fat 

(g) 

Gingelly seeds, black  15 5.70 2.09 249.60 1.54 76.15 2.88 6.47 

Gingelly seeds, white 15 3.00 2.25 192.45 1.62 77.94 3.15 6.46 

Garden cress seeds 15 3.00 2.58 47.70 5.04 66.79 3.50 3.56 

Bengal gram roasted  15 2.25 1.42 8.70 8.70 55.35 3.37 0.78 

Amaranth, cereal (chaulai) brown 15 2.25 1.20 24.30 9.21 53.38 1.99 0.83 

Watermelon seeds  15 6.00 1.11 15.00 0.67 94.20 5.11 7.89 

Jaggery  10 0.80 0.46 10.70 8.48 35.37 0.19 0.02 

Mango powder 1 0.40 0.45 1.80 0.64 3.37 0.03 0.08 

Asafoetida 1 0.80 0.15 2.66 0.71 3.32 0.06 0.01 

Turmeric  1 0.33 0.46 1.22 0.49 2.81 0.08 0.05 

Total  103 24.53 12.18 304.53 35.56 392.52 17.48 19.68 

Qty- Quantity, Fe- Iron, Ca- Calcium, CHO- Carbohydrate * salt to taste 
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Garden cress seed is not only a haematic agent but

also helps in cleansing gastro-intestinal tract and stimulates

appetites. Since the testa of the seeds contain mucilage

which can be used during constipation as a laxative and

a purgative (Singh et al., 2015). Potential health benefits

of sesame include antioxidative, anti-cancer,

antihypertensive and anti-immunoregulatory actions.

Sesame has ray health benefits of health in lowering

cholesterol, controlling blood pressure, dermatological

disease management (Singh et al., 2020). Alpha linolenic

acid, the omega-3 fat found in flaxseed promotes bone

health by helping to prevent excessive bone turnover-

when consumption of foods rich in these omega-3 fat

results in a lower ratio of omega-6 to omega-3 fats in the

diet (Soni et al., 2016)

The important antioxidants sesaminol, sesamolinol,

sesamol in and sesamin maintain the fats including Low

Density Lipoproteins (LDL) which cause arteriosclerosis

and are believed to promote the integrity of body tissues.

These antioxidant lignans have shown

hypocholesterolemic and immunomodulatory effect

(Prasad et al., 2012). In general the incorporated

ingredients had numerous health benefits like anti-diabetic,

anti-hypertensive, anti- depressant, hypolipidaemic,

cardioprotective and helpful in cancer management.

Owing to the numerous benefits of the ingredients

incorporated in the mukwas mix, it can potentially act as

a ready to eat healthy and nutritious alternative to

mukhwas mixes that are coated with sugars and thus

contain high amounts of sugar. The developed mixes could

Table 5 : Comparison of quantity, cost and nutritive composition of the four combinations 

Particular Combination 1 Combination 2 Combination 3 Combination 4 Average 

Net Quantity (g) 100 100 103 103 101.50 

Cost /Quantity (Rs.) 37.10/100g 32.25/100g 34.28/103g 24.53/103g 32.04 

Energy (kcal) 518.71 481.99 514.45 392.52 476.91 

Protein (g) 22.75 19.85 21.30 17.48 20.34 

Fat (g)  40.71 28.00 37.65 19.68 31.51 

Carbohydrate (g)  14.70 36.84 21.88 35.56 27.24 

Calcium (mg)  711.3 556.05 586.08 304.53 539.49 

Iron (mg) 11.64 10.74 11.25 12.18 11.45 

 

Table 6 : RDA for adult men, women and pregnant women on consuming 30g serving 

Age/category % RDA of Protein % RDA of carbohydrate % RDA of Calcium % RDA of Iron 

Combination 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Adult Man  12 11 12 9 3 8 5 8 21 17 17 9 18 17 17 20 

Adult Woman  14 13 14 11 3 8 5 8 21 17 17 9 12 11 11 13 

Pregnant woman  12 11 11 9 3 6 3 6 21 17 17 9 8 8 8 9 

 

be consumed as a snack at any time or after meals during

the day. Mukhwas-mix packets can be a huge market

for start-ups and for food industry as it has immense

potential to reduce both macro and micronutrient

malnutrition as well as build immunity and reduce

inflammation and should be an integral part of the diets

for all staying at home. It can be easily carried and

consumed while travelling can find a space in all offices

and in any institutional setup.

Conflict of interest:

There is no conflict of interest between authors.

REFERENCES

Adeleke, B.S. and Babalola, O. O. (2020). Oilseed crop sunflower

(Helianthus annuus) as a source of food: Nutritional and

health benefits. Food Science & Nutrition, 8(9) : 4666–

4684. https://doi.org/10.1002/fsn3.1783

Badgujar, S.B., Patel, V.V. and Bandivdekar, A.H. (2014).

Foeniculumvulgare Mill: a review of its botany,

phytochemistry, pharmacology, contemporary

application, and toxicology. Bio. Med. Research

International, 2014, 842674. https://doi.org/10.1155/2014/

842674

Bedigian, D. and Harlan, J. R. (1986). Evidence for cultivation

of sesame in the ancient world. Economic Bot., 40(2) :

137-154.

Gutte, B., Sahoo, A.K. and Ranveer, R.C. (2015). Bioactive

Components of Flaxseed and its Health Benefits. Internat.

VANISHA S. NAMBIAR AND SABAT I. ANSARI



(101) Internat. J. Appl. Home Sci. | July - Dec., 2020 | 7 (7 - 12)

J. Pharmaceutical Sciences Review & Res., 31 : 42-51.

http://idaindia.com/wp-content/uploads/2018/05/Newsletter-

Chandigarh-November-2017.pdf

Indian Council for Medical Research - National Institute of

Nutrition, 2017. Indian Food Composition Tables. NIN,

Hyderabad.

Indian Council of Medical Research - National Institute of

Nutrition, 2020. Recommended Dietary Allowances And

Estimated Average Requirements Nutrient Requirements

For Indians. NIN, Hyderabad.

International Food Policy Research Institute. Global Hunger

Index; 2014. Available at http://ebrary.ifpri.org/utils/

getfile/collection/p15738coll2/id/128360/filename/

128571.pdf. Accessed on 1 December 2020

Limna, M. (2017). Effect of Rice Flakes and Jaggery Mixture

Consumption on Hemoglobin Level among Adolescent

Girls. Internat. J. Sci. & Res. (IJSR) ISSN: 2319-7064

Sakthibalan, M., Sarumathi, E., Mangaiarkkarasi, A. and Meher,

Bikash Ranjan (2018). Evaluation of efficacy of jaggery

and raisins as supplements in iron deficiency anemia

among medical undergraduate students in South

India. National J. Physiology, Pharmacy & Pharmacol.,

8 (10) :1432-1436. doi:10.5455/njppp.2018.8.0723620072018

Mehta, R., Platt, A.C., Sun, X., Desai, M., Clements, D. and

Turner, E.L. (2017). Efficacy of iron-supplement bars to

reduce anemia in urban Indian women: a cluster-

randomized controlled trial. American J. Clinical

Nutrition, 105(3) : 746–757. https://doi.org/10.3945/

ajcn.115.127555

Ministry of Health and Family Welfare. Comprehensive

National Nutrition Survey; 2019. Available at https://

www.popcouncil.org/uploads/pdfs/2019RH_CNNS

report.pdf. (Last accessed on 1 December 2020)

Ministry of Health and Family Welfare.National Guidelines for

Calcium Supplementation During Pregnancy and

Lactation (2014) Available at http://www.nrhmhp.gov.in/

sites/default/files/files/NG_calcium.pdf (Last accessed on

6 December 2020)

Ministry of Health and Family Welfare. Operational Guidelines

for Intensified National Iron Plus Initiative (2018) https:/

/anemiamuktbharat.info/wp-content/uploads/2019/09/

Anemia-Mukt-Bharat-Operational-Guidelines-FINAL.pdf

(Last access date 26 November 2020)

Mn, N., Kr, S., Deepika, S., Prasad, Vijay, N., Kothari, R. and

Nanjundaswamy, S. (2012). A Review on Nutritional and

Nutraceutical Properties of Sesame. J. Nutrition & Food

Sci., 2 : 1-6.

Rani, U. and K, S. (2016). Development and Standardization of

Iron Rich Laddu. Internat. J. Food, Agric. & Veterinary

Sciences, 6 (1) : 7-10.

Sachan, J. and Swamy, D. (2017). Development of Nutrition

Intervention Package and It‘s Efficacy Assessment in

Improving the Iron Status of Rural Adolescent Girls of

Bhilwara District in Rajasthan, University of Kota

Singh, C., Paswan, V.K. and Naik, B. (2015) Exploring potential

of fortification by garden cress (Lepidium sativum L.)

seeds for development of functional foods—A Review.

Indian J. Natural Products & Resources; 6 : 167-175.

Singh, S., Chauhan, E., Agarwal, S. and Tannu, R.(2020).

Development of iron rich muffin and its acceptability

evaluation. J. Pharmacognosy & Phytochemistry; 9(1):

104-107

Soni, R.P., Katoch, M., Kumar, A. and Verma, P. (2017). Flaxseed-

composition and its health benefits. Res. Environment

& Life Sciences;10.13140/RG.2.2.35208.93448

Toprani, R. and Patel, D. (2013). Betel leaf: Revisiting the

benefits of an ancient Indian herb. South Asian Journal

of Cancer, 2(3) : 140-1. https://doi.org/10.4103/2278-

330X.114120.

‘MUKHWAS’ MIX – INDIAN MOUTH FRESHENERS & THEIR POTENTIAL ROLE IN REDUCING MICRONUTRIENT MALNUTRITION

************


