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Abstract - The multigrain chakli was developed with the 
purpose of value addition of traditional chakli product. 
The intention behind the development of the product was 
to design a nutritionally rich product which can prevent 
various health problems and ultimately will result in a 
healthy lifestyle. It consists of varied ingredients, mainly 
sorghum, pearl millet, rice, wheat which is a rich source 
of carbohydrates and acts as an energy giving 
ingredient. Due to presence of diversity of ingredients 
(involving grains, legumes, oilseeds and spices), it will 
help in enhancing the gut health as well as help in 
improving the immunity. The present investigation was 
undertaken to develop two multigrain chakli sample by 
replacing traditional flour with varying level of 
multigrain flour. The sample developed with complete 
replacement of traditional flour with multigrain flour 
achieved highest overall acceptable sensory score as 
compare to other sample.   
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1. INTRODUCTION  
 

‘Traditional food’ refers to the term which has a 
long antecedent in history of particular country, region 
and a place. Particular region has their unique 
traditional food which are loved and mostly consumed 
by the people. Traditional foods contain a wide range 
of foods which are distinguished by their unique taste, 
color, aroma, flavor and texture. Traditional food has a 
unique place in Indian culture. Every state in India has 
its own unique traditional foods and generally has 
maximum share in snacks. 

 
Due to globalization and modernization, people 

preference for fast food is increasing at a considerably 
greater amount. Due to heavy workloads in office 
works, they are preferring quick and light meal which 
can be eaten anywhere and anytime. But due to 
unbalanced diet causing due to frequent consumption 
of fast food, many are prone to various diseases 
resulting in an unhealthy lifestyle. Hence to overcome 

those problems, the demand for healthy and nutritious 
food is on rise. Consumption of balanced diet having all 
the required constituents can help in preventing 
diseases and can result in initiation of a healthy 
lifestyle. Hence for maintaining a balanced diet, 
consumption of multigrain products is essential. A 
multigrain product consists of mixed form of a varied 
type of grain. Due to combination of flour of various 
grains, there is a considerable increase in nutritional 
profile of that product and thus ultimately benefitting 
the health and lifestyle after consumption. 

 
Sorghum (Sorghum bicolor) is one of the most 

important staple crops. It is rich in various nutrients 
such as carbohydrate (72.16g/100g) and protein 
(10.6g/100g). It is rich in various bioactive phenolic 
compounds, benzoic acids, cinnamic acids, flavonoids, 
flavones and condensed tannins as well as it is an 
effective antioxidant, anti-inflammatory agent and 
helps in prevention of cancer, diabetes, obesity, 
dyslipidemia and cardiovascular diseases [1]. Pearl 
millet (Pennisetum glaucum) also known as ‘Bajra’ in 
India is rich in various nutritional aspects. It contains 
protein (14.0 %), fat (5.7 %), fiber (2.0 %) and ash (2.1 
%) content [2]. Its protein is considered to be superior 
due to presence of tryptophan and threonine content 
[3]. Being rich in unsaturated fatty acid (75%) and 
linoleic acid (46.3%) energy content of bajra is higher 
[4]. It has been shown to reduce risk associated with 
cancer and cardiovascular diseases, effective in 
reduction of tumor incidence, lowering blood pressure, 
lowering the risk of heart disease, cholesterol, and thus 
decreasing the rate of fat absorption [5][6]. Rice (Oryza 
sativa), a major component of diet of various human 
beings provides greater energy due to presence of high 
carbohydrate content [7]. It is rich in various bioactive 
compounds, antioxidant properties, growth promoting 
activities and is effective against diabetes, obesity, 
cancer, Alzheimer disease, inflammatory activity and 
celiac diseases [8]. Wheat (Triticum aestivum) is among 
the majorly consumed grains in the world. It is rich in 
proteins (10–15%), carbohydrate (85%), 
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phytochemicals (phenolics and terpenoids), B vitamin 
complex and exhibit strong antioxidant property, 
improve vascular function, lowering of cholesterol 
levels [9]. 

 
Black gram (Vigna mungo) also known as ‘urad dal’ 

is rich in crude protein (27.13%), carbohydrates 
(58.73%), starch (50.13%), various minerals (calcium, 
phosphorous, Zinc, iron) and amino acids [10].Pigeon 
pea (Cajanus cajan) also known as ‘turdal’ is 
considered to be an important legume for poor 
communities of many tropical and subtropical regions 
of the world due to major source of protein. It contains 
proteins (20-22%), fat (1.2 %), carbohydrate (65%) 
and ash (3.8%) and rich source of water-soluble 
vitamins (Thiamine, riboflavin, niacin), minerals (iron, 
sulphur, calcium, potassium, manganese) and sulphur 
containing amino acids. It is effective against jaundice, 
bronchitis, diabetics, sedative, diarrhea and gonorrhea 
[11]. Green gram (Vigna radiata) also known as 
mungdal has carbohydrate (51 %), protein (24-26 %), 
mineral (4 %), vitamins (3 %) and fat (1 %). It is 
effective agent as antioxidant, antimicrobial, anti-
inflammatory, antidiabetic, antihypertensive, and for 
antitumor activities [12]. Corn (Zea mays) is rich in 
various fat as well as water soluble vitamins, having 
protein (8.84%), carbohydrate (71.88%), fat (4.57%) 
and fiber (2.15%). It is good source of phenolic 
compounds, carotenoids and phytosterols. It helps in 
reduction in bladder problems, nausea, vomiting, 
atherosclerosis and maintains blood pressure and 
blood cholesterol levels [13]. Finger millet (Eleusine 
coracana) also known as ‘Nachni’ are rich in protein (5-
8%), carbohydrates (65-75%), dietary fibre (15-20%) 
and minerals (2.5-3.5%). It has the highest calcium 
content among all cereals (344 mg/100 g) [14]. 
Soybean (Glycine max) is enriched with protein, omega-
3 fatty acid and phenolic compounds and has very high 
amount of phytoestrogen and isoflavones ultimately 
lowers the risk of hormonal and age-related diseases. It 
has anticarcinogenic properties and is effective in 
decreasing the size of cancer tumours [15]. 

 
Horse gram (Macrotyloma uniflorum) also known as 

‘hulga’ contains carbohydrate (57.2%), protein (22%), 
fat (0.5%), minerals (Calcium, iron, potassium, 
phosphorous and sulphur) and vitamins (Thiamine, 
riboflavin and niacin) [16]. Presence of bioactive 
compounds reduce the risk of coronary heart disease, 
diabetes, intestinal diseases and dental caries [17]. 
Tapioca sago also known as sabudana contains high 
amount of starch (98%) and calcium (10mg/100gm), 

Iron(1.3mg/100gm) [18]. Garden cress (Lepidium 
sativum) shows anti-inflammatory, hepato-protective, 
anti-hypertensive, anti-microbial and anti-diabetic 
effects. It contains carbohydrate (30.74+1.2%), crude 
protein (24.19+0.5), crude fat (23.19+0.2), and crude 
fiber (11.9+0.4) and is rich in various amino acids and 
minerals. It helps to stimulate the secretion of 
emmenagogue and galactogogue in women’s [19]. Flax 
seeds (Linum usitassimum) also known as Javas is the 
richest source of phytoestrogens, highest amount of 
potassium(5600-9200mg/kg) and contains moderate 
amount of protein (20.13%), fat (37.1%) and 
carbohydrates (28.9%). It contains adequate amount of 
fat and water-soluble vitamins. It mainly facilitates 
anticancer activity due to its antioxidant property [20]. 
Chickpea (Cicer airetinum) contains adequate amount 
of dietary fibre (18-22g/100g), protein (17-22%), 
amino acids (lysine, tyrosine, glutamic acid, histidine 
,etc.), Fat (2.70-6.48  %), vitamins (folic acid, riboflavin 
(B2), pantothenic  acid  (B5) and  pyridoxine (B6)) and 
minerals (iron, zinc and magnesium) [21]. Moth bean 
(Vigna aconitifolia) is rich in polyphenolics (phenolic 
acids, flavonoids and tannins) and proteins (20.97–
32.6%). The polyphenols, polysaccharides and 
polypeptides present generally acts as antioxidant 
which are effective for prevention of various diseases 
[22]. Cowpea (Vigna unguiculata) also known as 
‘Chavli’ contains 23– 32% protein, 50–60% 
carbohydrate and about 1% fat. Phenolic compounds, 
resistant starches and dietary fiber in it shows anti-
inflammatory, anti-diabetic, anticancer, 
hypocholesterolemic effects [23]. 

 
Coriander seeds (Coriandrum sativum) also known 

as ‘Dhane’ is a rich source of polyphenols and 
phytochemicals leads to its high antioxidant activity 
[24]. Cumin (cuminum cyminum) contains insoluble 
dietary fiber (48.5%) and soluble dietary fiber (10.5%) 
making total dietary fiber (59.0%) [25]. Fennel 
(Foeniculum vulgare) is effective against various 
diseases such as mouth ulcers, insomnia, constipation, 
cancer, gastritis, conjunctivitis and arthritis [26]. Black 
pepper (Piper nigrum) contains phytochemicals such 
as α–terpineol, 1, 8 – cineol and Piperonal. They are 
effective as an anti-diabetic, anti-inflammatory, 
antidiabetic, antimicrobial, anti-pyretic, cholesterol 
lowering and immune enhancer [27]. Cinnamon 
(Cinnamomum zeylanicum) helps in prevention of 
various diseases being good source of various phenolic 
compounds possessing anti-inflammatory, anti-cancer, 
anti-diabetes, anti-hypertriglyceridemia and 
antimicrobial activity [28]. Sesame (Sesamum 
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indicum), an oil seed with protein (18.3-25.4%), 
saturated (14%), monosaturated (39%), 
polyunsaturated (46%) fatty acids in oil, prevents 
oxidative damage of liver, cholesterol absorption in 
blood levels and proliferation of human colon cancer 
cells, ultimately enhancing the immune system [29]. 
Ajwain (Trachyspermum ammi), a good source of anti-
microbial compound ‘thymol’ (35-60%) is an effective 
aid for digestion and reduces risk of cough, toothache, 
arthritis, heartache, asthma etc [30]. 

 
Its high time to develop nutritional traditional 

products with use of cereals, pulses, oilseeds and 
spices. Hence, present investigation was undertaken to 
develop Indian traditional multigrain chakli as an 
option to combat malnutrition problems in India. 
 

2. Materials and methods 

2.1 Ingredient 

Sorghum, pearl millet, rice, wheat, black gram, 
pigeon pea, green gram, Corn, Finger millet, Soybean, 
Sago, Horse gram, Garden cress, Flax seeds, Chickpea, 
moth bean, cowpea, coriander, cumin, fennel, black 
pepper, cinnamon, sesame, Ajwain, salt, chili powder 
and groundnut oil were procured from local shop of 
pune. 

 

2.2 Packaging material 
LDPE (Low density polyethylene) is utilized as 

effective packaging material for chakli.  
 
2.3 Equipment  

Equipment’s such as Chaklimaker/cold extruder, 
Soxhlet apparatus, Hot air oven, desiccator, muffle 
furnace etc were used for preparation as well as during 
analysis of chakli. 
 
2.4 Chemicals  

Food grade chemicals were used from MIT College 
of food technology laboratory. 
 
2.5 Methods  
 
1. Chemical analysis 

 
a. Determination of moisture  

The moisture content was determined by oven 
drying method [31]. The sample of 5gm were crushed 
and dried in an oven at 100oC to constant weight. After 
cooling in the desiccators, the sample was weighed 

again. The loss in weight was recorded as moisture 
content. 
 

                  W1 - W2 
Moisture (%) =       x 100 

                W1 
 

Where,  
W1 = Initial weight of bottle with sample before drying.  
W2 = Final weight of the sample after drying. 
 
b. Determination of total ash 

Total ash content of sample was estimated by using 
direct-heating method of muffle furnace [32]. 
                                                 

Weight of ash 
Ash (%) =                                  x 100 

Weight of sample 
 

c. Determination of protein content  
The protein content was estimated by using micro-

kjeldahl method [32].  
 

(Sample titre - Blank titre) x   Normality of HCL 
x 14 x 100 

Nitrogen (%) = 
            Weight of sample x 1000 

 
Protein content (%) = Nitrogen (%) x 6.25 
 
d. Determination of fat  

Fat was estimated by using Soxhlet apparatus 
method [32].  

              Weight of ether soluble material 
Crude Fat (%) =                                                            x 100 

            Weight of sample 
 
e. Determination of carbohydrate  

The total carbohydrate content was estimated by 
Anthrone method [32]. 
 
f. Determination of dietary fiber  

The total dietary fiber content was estimated by 
AACC method 32-05.01 and AOAC Method 985.29 [33] 
 
2. Organoleptic evaluation 

The organoleptic evaluation in respect of colour, 
flavour, texture, taste & overall acceptability was 
evaluated by semi-trained judges using nine-point 
hedonic scales [34].  
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3. PROCESSING TECHNOLOGY FOR MULTIGRAIN 
CHAKLI 
 
3.1 Preparation of traditional flour 

Weigh all the ingredients as per table-1. Roast all 
the raw ingredients at a low flame. Mix all the 
ingredients. Grind all the ingredients to produce a 
flour. 
 
3.2 Preparation of multigrain flour 

Weigh all the ingredients as per table-2. Roast all 
the raw ingredients at a low flame. Mix all the 
ingredients. Grind all the ingredients to produce a 
flour. 
 
3.3 Preparation of chakli 

Multigrain chakli is prepared by replacing 
traditional flour with multigrain flour. Three samples 
are formulated by using various proportion of 
traditional flour and multigrain flour as shown in table-
3. 

Weigh the flours as per the proportions notified in 
table 3. Then add adequate amount of warm oil and 
water along with red chili powder (5.38%), salt 
(3.58%), ajwain (0.44%) and sesame seeds (0.89%). 
Knead the flour manually to form a dough of smooth 
consistency. Place the dough in mechanical hand press 
chakli maker and prepare chakli of desired size and 
shape with suitable dye. Deep fry it at 180-190oC in 
groundnut oil for 10-15 mins. Allow it to cool and pack 
it in LDPE packaging material. 
 

 
Fig-1: Chakli samples (S0, S1 and S2) 

 

 

 
 

Fig-2: Flowchart for preparation of multigrain chakli 
 
 
 
 
 

S0 sample S1 sample S2 sample 
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Table-1: Composition of Traditional flour 
 
Sr.no. Ingredients  Quantity (g/100g) 
1. Harbara dal (cicer airetinum) 40 
2. Rice (oryza sativa) 40 
3. Mungdal (vigna radiata) 10 
4. Urad dal (Vigna mungo) 6 
5. Dhane (Coriandrum sativum) 2 
6. Zeera (cuminum cyminum) 2 

 
Table-2: Composition of Multigrain flour 

 

Sr.no Ingredients Quantity 
(g/100g flour) 

1 Sorghum (Sorghum bicolor) 29 

2 Pearl millet (Pennisetum glaucum) 29 

3 Rice (Oryza sativa) 16.5 

4 Wheat (Triticum aestivum) 8 

5 Blackgram (Vigna mungo) 1.25 

6 Pigeonpea (Cajanus cajan) 1.25 

7 Greengram (Vigna radiata) 1.25 

8 Corn (Zea mays) 1.25 

9 Finger-millet (Eleusine coracana) 1.25 

10 Soybean (Glycine max) 1.25 

11 Horsegram (Macrotyloma uniflorum) 1 

12 Sabudana (Tapioca sago) 1 

13 Garden cress (Lepidium sativum) 1 

14 Flax seed (Linum usitassimum) 1 

15 Chickpea (Cicer airetinum) 1 

16 Mothbean (Vigna aconitifolia) 1 

17 Cowpea (Vigna unguiculata) 1 

18 Coriander (Coriandrum sativum) 0.6 

19 Cumin (Cuminum cyminum) 0.6 

20 Fennel (Foeniculum vulgare) 0.6 

21 Black pepper (Piper nigrum) 0.6 

22 Cinnamon (Cinnamomum verum) 0.6 

23 Salt 4 

24 Chili powder 6 

25 Groundnut oil 200 

26 Sesame (sesamum indicum) 1 

27 Ajwain (Trachyspermumammi) 0.5 
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Table-3: Proportion of traditional flour and 
multigrain flour in chakli samples 

 
Samples Flour (%) 

Traditional flour 
 

Multigrain flour 
 

S0 100%  - 
S1 50% 50% 
S2 - 100% 

 

4. OBSERVATIONS AND ASSESSMENT 
 
4.1 Sensory evaluation of multigrain chakli 
samples 

The organoleptic evaluation of formulated chakli 
samples were assessed by a panel of 10 semi-trained 
judge. The scores for sensory properties (colour, 
texture, flavour, taste and overall acceptability) of the 
chakli samples are presented in table-4. 

 
It is observed from table-4, score of S0 sample for 

appearance is highest than S1 and S2. S0 has better 
color scores than S1 and S2. It may be due to addition 
of multigrain affects on color and appearance. S2 
scores of taste (7.9), texture (8.0) and flavour (7.9) 
are found to be highest as compared to S0 and S1. The 
overall acceptability score of S2 was 8.0 indicates use 
of multigrain flour is an option to improve nutritional 
value of traditional chakli. 

 
Fig-3: Sensory profile of multigrain chakli 

samples 
 
 
 
 
 
 

Table-4: Sensory profile of multigrain chakli samples 
 

 
* Values are average of 10 observations 
(S0 – traditional flour, S1 – traditional + multigrain flour, 

S2- 100% multigrain flour) 
 

4.2 Proximate chemical composition of multigrain 
chakli  

The proximate analysis values of organoleptically most 
acceptable multigrain chakli sample(S2) is represented in 
table-5. 

The values revealed that moisture content of multigrain 
chakli is 5.6%. The ash content representing mineral 
matter is 1.67%. The protein, body building nutritional 
component found to be 8.84(g/100g) in multigrain chakli. 
The major energy yielding components of chakli are fat and 
carbohydrates was found 26.78 and 53.81g/100g 
respectively. This chakli sample was observed to be good 
source of dietary fiber (12.21g/100g) which assist in 
digestive tract cleansing. 
 
Table-5: Proximate composition of multigrain chakli 

 
Parameter Value (g/100g) 

Ash content (%) 1.67 

Moisture content (%) 5.6 

Protein 8.84 

Fat 26.78 

Carbohydrate (Available) 53.81 

Dietary fiber 12.21 

*Each value is average of 3 determination 

 
 
 

   
Samples 

Organoleptic characteristics 
Appearance Color Taste  Flavor Texture Over- 

all 
accept-
ability 

S0 8.0 8.0 7.6 7.5 7.5 7.4 
S1 7.5 7.7 7.5 7.5 7.6 7.5 
S2 7.3 7.7 7.9 7.9 8.0 7.8 

0
1
2
3
4
5
6
7
8
9

Sensory Evaluation

S0 S1 S2
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Fig-4: Proximate composition of multigrain chakli 

 

5. Conclusion  
 

An investigation was undertaken to standardize 
the processing for multigrain chakli. The multigrain 
flour prepared with 100% multigrain flour was found 
to be acceptable as compared with other level of 
proportion. The sensory score (appearance and 
colour) of chakli prepared from multigrain flour was 
found to be rated low as compared to the control, but 
the taste, flavour, texture and overall acceptability of 
multigrain flour obtained higher score as compared 
to control. Hence, it is concluded that the chakli 
prepared from using multigrain flour was found to be 
more acceptable. 
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