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                                                                Abstract 

Noodle is a massively taken staple food all over the world, young students around the world prefer noodles as 

it’s easy to prepare, children devour noodles because of its form and flavour. This study will focus on different 

functional ingredients and to form a protein enriched instant noodle with appealing taste, flavor and textural 

properties and with higher nutritional value. The study is to develop a fish based processed product to supply 

balanced diet to undernourished people in the urban areas. Most of the instant food available in the market are 

lacking protein, fiber and other crucial vitamins and minerals. Seafoods are relatively cheaper and good source 

of protein. They also bring out the authentic flavour which adds value. Squid meat is widely available all over 

the world and it can be used as a functional ingredient in noodles because of its unique antioxidant properties. 

Palmyra sprout is found extensively in south India, which is an underutilized tuber and has plentiful nutrient 

values. Less utilized tuber flour like arrowroot flour is used as the starch ingredient and is used as the thickening 

flour. Arrowroot has high medicinal properties which plays a vital role in maintaining the gut health. Red rice is 

used as the major ingredient for easy digestibility and for vitamin and mineral enrichment. For increasing the 

fibre content, palmyra sprout flour is used. It is seen that the protein content has increased from 10% to 13.64% 

when compared with the control sample. Shelf life analysis is done by taking the microbial analysis in the zeroth 

day, 30th, 60th and 90th day. With the sensory analysis using 9-point hedonic scale, the shelf life of the product is 

estimated to be three months. Moisture content, energy, fat, carbohydrate, ash, crude fibre, sodium, potassium, 

zinc, phosphorus, iron, calcium, selenium, copper, magnesium, trans fat content, acidity, water absorption index, 

rehydration percentage are calculated. 
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INTRODUCTION: 

Noodles are consumed as a staple food not only in Asia, but throughout the world. Major population prefer 

noodles as its convenient to cook and delicious. Noodles available in the market are devoid of nutrients and are 

not acceptable food product to give a balanced diet. This research is done to increase the nutritional parameters 

of the noodles. Commercial noodles available in the market are made using refined wheat flour, water and kansui. 

kansui is a transparent liquid made by boiling and filtering potassium carbonate and sodium carbonate. It is a 

salt substitute which plays a role of preventing noodles from melting into cooking water. Since the invention of 

noodles, production process is same such as mixing ingredients, dough is rolled out and extruded or cut into 

noodles, then steamed, dried and dehydrated. 

These noodles don’t play a role in maintaining body health, also result in bloating and constipation. People who 

consume noodles regularly become prone to many immune diseases and are anemic in nature. Consumers were 

found to have a significantly decreased intake of protein, calcium, vitamin C, phosphorus, iron, niacin, vitamin 

A, vitamin B12, thiamin, riboflavin and had increased intake of sodium and calories. So, all the ingredients 

chosen in the study are rich in fibre, provide macro and micro nutrients to meet the Recommended Daily Intake 

(RDI) requirements. This study is done to provide one meal to meet the average daily intake level of most 

important nutrients needed for the right functioning of the body and also to improve the overall health of the 

body in the long term.  

 

Palmyra sprouts is an indigenous product which was consumed more in the olden days but now gaining less 

recognition because of the commercialization of the international products. One way to promote these indigenous 

varieties is to incorporate in ready to cook meal packets and in most liked variety of meal throughout the world. 

Palmyra sprout is obtained from the palmyra palm or toddy palm Borassus Flabellifer. Similar variety is called 

heart of palm in western countries. Palmyra sprout is one of the oldest fibres found in southern Indian dishes. 

They can be eaten raw or roasted or boiled with the pinch of salt. They are rich in fibre and provides several 

minerals, such as potassium, iron, copper, phosphorus, and zinc. Palmyra sprout flour is added in the dough to 

increase the fibre and protein content. It has high calcium content which aids in the formation of strong bones 

and teeth. It protects against age related bone problems such as osteoporosis and osteoarthritis. It’s a good source 

of beta carotene that helps to improve vision. They are cultivated mainly in Tamil Nadu, Telangana, Andhra 

Pradesh, Orissa and Bihar. Arrowroot is a renowned medicine in ayurvedha as treatment to heal wounds, an 

antidote to toxins, antipyretic, diminishes cholesterol and cures Vata imbalances. 

The roots are washed, scraped, beaten, soaked, pulped, and finally forced through a sieve. The liquid and fine 

powders, which make it through the sieve, are dried, leaving the useful arrowroot powder behind. In India, 

http://www.ijrti.org/
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arrowroot is commonly called “kooya”.  Arrowroot flour has no flavour, so it can be incorporated in all kinds of 

food products. It is an underutilized crop which grows in shaded region. No serious pests or diseases are found 

in this crop. It can be easily cultivated under coconut and areca nut plantations with more yield of 20-30 tonnes 

fresh rhizomes per hectare. The starch possesses demulcent and anti-diarrheal properties and is used in the 

treatment of intestinal disorders which add medicinal value to the crop. It is widely distributed throughout the 

tropical countries like West Indies, India, Sri Lanka, Indonesia, Philippines and Australia. In India, arrowroot is 

mainly cultivated in Uttar Pradesh, Bihar, Orissa, West Bengal, Assam and Kerala. It contains 25-30% of easily 

absorbable starch. It is given as a nourishing food for children, chronically ill patients and convalescents. 

Arrowroot starch has many medicinal uses. As the starch has nutritive values and can be digested easily, it is 

given even to infants and people recovering or on medical treatment. Due to its unique urinary antiseptic 

properties, arrowroot starch helps in urinary problems. Daily intake of arrowroot starch, helps to lower 

cholesterol. Due to the presence of bioactive compounds such as alkaloids, carbohydrate, cardiac glycosides, 

amino acids, phenolic compounds, terpenoids, saponins, flavones and gum, this starch has extensive applications 

in medicinal, nutraceutical, industrial and bakery products. 

Red rice is rich in fibre, protein, zinc, potassium, magnesium. Rice is widely consumed main course of food in 

Asia. Rice noodle is the most consumed type of rice product after plain rice grains in Asia as they are widely 

available and affordable for everyone. Rice production is an important part of the national economy.  Rice noodle 

is the most consumed type of rice product after plain rice grains in Asia as they are widely available, affordable 

for everyone and easily digestible. Main ingredients of rice noodles are rice flour and water. To enhance the 

structure of the noodle, starch is added in the rice noodle production and the concentration of milled rice is then 

adjusted. Rice noodles have less cohesive and extensive texture, wheat flour is added along with hydrocolloid. 

Hydrocolloid plays an important role in bringing a good texture. Here natural hydrocolloid is used to reduce the 

usage of synthetic additives and to reduce the adverse effects of it. Main focus is to improve the quality of the 

product with more natural and nutritious ingredients to enable the body to absorb more micronutrients essential 

to function effectively. 

Guar gum is used as the hydrocolloid. It is processed from the endosperm of cluster bean. It is widely used as 

food additive because of its ability to form hydrogen bonding with water molecule. It is predominantly used as 

thickener and emulsifier. It has some medicinal properties too like curing diabetes, bowel movements, heart 

disease and colon cancer because of which it has high value in pharmaceutical industry. The Indian squid 

(Uroteuthis duvauceli) is the dominant species, contributes about 97% catch all over the country, 90% of squid 

catch comes from the west coast of India. The fish industry generates by-products that are still nutrient-rich. Its 

incorporation in noodle production could be an interesting option to get functional food. 

Poly unsaturated fatty acids are important for blood clotting which is present largely in squid. They are essential 

for muscle strength, brain health and nervous function. Our body needs them for functioning but cannot make 

them, so foods containing PUFA are recommended in the diet. Some types of poly unsaturated fats are found to 

http://www.ijrti.org/
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be healthier than others. Choosing the food wisely, can help one to reduce the risk of health problems. Both 

forms of unsaturated fat are said to reduce the levels of low density lipo-protein or bad cholesterol in the body. 

Omega 3 fatty acid protect the structure of each and every cell present in our body. It is an energy giving nutrient 

and play crucial role in the functioning of heart, lungs, blood vessels and immune system. The most abundant 

fatty acids are present in squid mantle and tentacles. DHA (Docosahexaenoic Acid), palmitic acid and EPA 

(eicosapentaenoic acid). The objective is to develop noodles using the composite flour mixture of squid meat, 

palmyra tuber flour, arrowroot flour, red rice flour and refined wheat flour and to analyze the quality parameters, 

organoleptic characteristics, nutritional and shelf life of the squid noodle. 

 

 

MATERIALS AND METHODS: 

RAW MATERIALS USED 

Red rice was purchased from the local market in the month of December 2022, washed and then dried. It was 

then given to the small-scale rice milling machine and made into fine flour which was then sieved. 

 

Fig 1: Red rice 

Palmyra sprouts are widely available during the south Indian harvest festival season which comes in the month 

of January. So, in the month of January palmyra sprouts are procured very cheaply from the market. It was 

washed and cooked by soaking in water. After cooking, peels of the sprouts were removed. Then it is kept in the 

solar dryer for two days, until the moisture content in the sprouts is reduced well. Then it is pulverized into fine 

flour. 

http://www.ijrti.org/
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Fig 2: Palmyra sprouts 

Squid is purchased freshly from the fish market located in Nagapattinam. Just below the eyes, the squid is sliced 

and the tentacles are separated. Head, intestines, ink sac, inner skeletal particles are discarded while holding the 

body. Tentacles are saved for further use. Both body and tentacles are rinsed well. Body is sliced crosswise into 

rings. Cleaned squid rings and tentacles are steamed until it is cooked well. Then it is left for drying in a solar 

dryer for two days, then grinded into flour form. 

 

Fig 3: Squid 

Processed Arrowroot flour was sourced from a Tamil medicine store found locally in nagapattinam. It is a fine 

flour which is white in colour. It is flavourless and is a starch derived from arrowroot tuber. It is used as a 

substitute for corn starch. Guar gum was sourced from a wholesale bakery goods store in Coimbatore. It is a 

natural thickening agent. Refined wheat flour was purchased from the local store at Nagapattinam. 

 

http://www.ijrti.org/
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INSTRUMENT USED: 

Single screw extruder was used to extrude the squid noodle. Dolly model table top extruder was used. Imperia 

& Monferrina brand is used which is Italy made in the year of 2017. It works in 220 volts in 50 Hz. It runs in 

0.8 KW. The extruder weighs 27 kgs. 

  

Fig 4: Single screw extruder 
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FLOW CHART FOR THE PREPARATION OF SQUID NOODLES 

 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Cleaning and grading of raw materials 

(squid, palmyra sprout) 

 

 
Steaming of squid meat for twenty minutes 

Palmyra sprout is cooked in boiling water 

Sun Drying for two days 

Pulverizing into flour 

Addition of milled red rice flour 

Addition of refined wheat flour 

Addition of hydrocolloid 

Sieving and Weighing of composite 

flour 

Mixing 500g of dough with 250ml 

of water. 

Conditioning of the dough for ten 
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CLEANING OF SQUID: 

Just below the eyes, the squid is sliced and the tentacles are separated. Head, intestines, ink sac, inner skeletal 

particles are discarded while holding the body. Tentacles are saved for further use. Both body and tentacles are 

rinsed well. Body is sliced crosswise into rings. 

 

Fig 5: Cleaned Squid 

METHODOLOGY: 

Cleaned squid rings and tentacles are steamed until it is cooked well. Preferably, it is steamed for 15-20 minutes 

until the meat is cooked well.  

http://www.ijrti.org/
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Fig 6: Steamed squid  

After steaming, squid meat is dried using solar dryer. Squid meat is dried in the solar dryer for two days. Then 

after complete drying, it is pulverized into flour. 

Palmyra sprout is cooked by steeping in boiling water for 20 minutes. Once it is cooked, peeling is done. Cleaned 

palmyra sprouts are dried in the solar dryer for two days. After complete drying, palmyra sprouts are pulverized 

into flour. 

Red rice is cleaned and dried in the solar dryer for two days. Then it is milled in to rice flour with uniform particle 

size. 

The composite flour of red rice, palmyra sprout flour, squid flour, refined wheat flour, arrowroot flour and guar 

gum flour are mixed according to the trial proportion. Guar gum made from locust bean is purchased in the store 

nearby. Cleaned, dried and pulverized Arrowroot flour is purchased from the local store. Refined wheat flour is 

added to improve the texture. 

Once again, the composite flour is sieved to remove any coarser particles. Then according to the trials, the 

materials are weighed and mixed with 250 ml of water to form a sticky dough. The dough is allowed to rest for 

ten minutes and then fed into the single screw extruder. The dough is conditioned in the extruder for ten minutes. 

Mixing is done in the barrel. The dough is extruded through preferable screw width and noodles are cut into 

appropriate lengths.    

http://www.ijrti.org/
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Fig 7: Extruding the squid noodle 

The noodle strands are steamed for fifteen minutes. 

Fig 8: Steaming of noodles 

Noodles are kept in the solar dryer for two days, until the moisture is removed to a level where it can be stored 

without microbial load. The dried noodles are then ready for cooking. 

http://www.ijrti.org/
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Fig 9: Solar dryer                                                     Fig 10: Cooked noodle 

 

Fig 11: Sealed and Packed Noodle  

ANALYSIS CONDUCTED FOR NOODLES WITH SQUID MEAT AND PALMYRA 

SPROUTS: 

Various tests were conducted to determine the quality and nutritional content of the noodle. The test conducted 

were, 

 Moisture content test 

 Ash content test  

 Crude fibre test 

 Fat content test  

 Protein content test  

 Carbohydrate and energy test 

 Mineral content test  

 Vitamin-E test 
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MOISTURE CONTENT ANALYSIS: 

Moisture content is, shows how much water is in a product. It influences the physical properties of a substance, 

including weight, density, viscosity, conductivity, and others. It is generally determined by weight loss upon 

drying.  

The producer we used to detect the moisture content is, to weigh accurately about 5 gm of sample in a previously 

dried and tared dish and place the dish with its lid underneath in the oven for 3 hours. The time should be 

reckoned from the moment the oven attains 103°C after the dishes have been placed. Remove the dish after 3 

hours, cool in the desiccators, and weigh. The dish should be placed back in the oven at half-hour intervals till 

constant weight is achieved. 

CALCULATION PART: 

Moisture percent = (W1- W2)/ (W1 - W) x 100 

W1 = Weight in gm of the dish with the material before drying 

W2 = Weight in gm of the dish with the material after drying 

W = Weight in gm of the empty dish.      

ASH CONTENT: 

The ash content is a measure of inorganic impurities in the fuel (typically sand, nickel, aluminum, silicon, 

sodium, and vanadium), which can cause different kinds of problems. 

Carbonize sample of appropriate weight, usually 5-10gms in a 50-100ml petri dish at 525 o C, and treat charred 

mass with hot water to dissolve soluble salts. Filter through ashless paper, ignite paper and residue to white ash, 

add filtrate of soluble salts, evaporate to dryness and ignite at 525 o C to constant weight. 

PROTEIN CONTENT 

% Protein = % N * PF 

Calculation of nitrogen content: 

              % N = (1,4007 ∗ c eq ∗ (V - V b) / E 

c eq - H+ Ion concentration of standard volumetric solution: hydrochloric acid c = 0,1 mol/l 

alternative: sulfuric acid c eq = 0,1 mol/l 

V - Consumption volumetric standard solutions sample (ml) 

http://www.ijrti.org/
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V b - Consumption volumetric standard solution blank (ml) 

E - Weight (g) 

CRUDE FIBRE: 

After measuring the moisture content, 1g of ground sample is taken and 150ml of 1.25% sulfuric acid is added 

after preheating. 3-5gms of antifoaming agent is added. Boiled for 30 minutes, sulfuric acid is drained by 

vacuum. Washed three times with 30ml of deionized water by stirring in between. Again, the same process is 

continued with 150ml of preheated 1.25% potassium hydroxide. Three times washed with 25ml of acetone. Dry 

weight is determined after drying in the oven at 105º C, which is the crude fibre content. 

FAT CONTENT: 

Fat is a term used to describe a class of macronutrients used in metabolism called triglycerides. Weighed 5 grams 

of grounded and dried sample and placed it in the thimble. Placed the thimble in the Soxhlet extractor. Taken a 

150ml round bottom flask and cleaned it and fill the flask with 90 ml petroleum ether. Placed the whole set on a 

heating mantle and allow the petroleum ether to boil. Continued the extraction process for several hours, almost 

6 hours. Removes the condensing unit from the extraction unit and allows the sample to cool down. Finally, it 

removes all the lipid. Collected almost all the solvent after distillation. Hence, we Placed the sample in the oven 

and after removing it placed it in the desiccator. Taken the weight of the sample. As a result, we get a defat 

sample. 

CARBOHYDRATE AND ENERGY: 

CALCULATION 

Carbohydrate: 

Carbohydrate (g/100g) = 100 - (Moisture + Ash + Protein + Fat + Fiber) 

Energy: 

Food energy values in both kilocalories (kcal) and kilojoules use the same factors. 

Energy (kcal/100g) = (Carbohydrate X 4) + (Protein X 4) + (Fat X 9) 

COOKING PROPERTIES: 

The method of Wu et al. (2015) was used to evaluate cooking properties.  

The cooking loss was calculated using the formula 

Cooking loss%= weight of dry matter in cooking water(g)*100 

             weight of dry noodles(g) 

http://www.ijrti.org/
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Rehydration was calculated using 

Rehydration %= weight of cooked noodles(g)- weight of uncooked noodles(g)*100 

                        weight of uncooked noodles(g) 

SENSORY PROPERTIES 

Out of 54 trials taken, the noodles were shortlisted based on the cooking quality. Ten samples of noodles were 

taken and cooked along with spices and condiments. The samples were covered tightly in a stainless-steel food 

container. Sample noodles were evaluated by 30 students and staff of Food Processing and Preservation 

Technology department of Avinashilingam University. Samples were evaluated based on 9-point hedonic scale 

(1: dislike extremely, 5: neither like nor dislike, 9: like extremely). The different sensory attributes included 

color, appearance, taste, flavor, hardness, toughness, and overall acceptability.  

 

 

RESULTS AND DISCUSSION 

CHEMICAL PARAMETERS OF SQUID NOODLES 

S.NO PARAMETERS TEST METHODDS UNIT  RESULT 

1 Energy Sec 3.3.1 of food labelling codex 

Alimentarius (ISSN 

0259:2916),2001 

Kcal/100g 359.86 

2 Fat AOAC 20th EDN 2003.06:2006 

(Hexane Extraction), all foods 

% 0.3 

3 Protein AOAC 20th EDN 920.87 % 13.64 

4 Carbohydrate Annex – C of IS 1656:2007 % 75.65 

5 Moisture IS 1485:1993 % 9.17 

6 Ash IS 1485:1993 % 1.24 

7 Crude fibre  IS 10226-Part I % 1.13 

8 Sodium Inhouse method by ICP-OES mg/100g 7.59 

9 Potassium Inhouse method by ICP-OES mg/100g BLQ(LOQ:<0.1) 

10 Zinc Inhouse method by ICP-OES mg/100g BLQ(LOQ:<0.1) 

11 Calcium Inhouse method by ICP-OES mg/100g 2.13 

12 Iron Inhouse method by ICP-OES mg/100g 1.25 

13 Selenium Inhouse method by ICP-OES mg/100g 0.94 

14 Phosphorus Inhouse method by ICP-OES mg/100g 8.0 

15 Acidity IS 1485:1993 % 0.16 

16 Copper Inhouse method by ICP-OES mg/100g 0.55 

17 Magnesium Inhouse method by ICP-OES mg/100g 2.76 

http://www.ijrti.org/
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18 Vitamin E Inhouse method by HPLC mg/100g BLQ(LOQ:<0.5) 

19 Saturated Fat Inhouse method by GC-FID g/100g 0.14 

20 Monounsaturated 

Fat 

Inhouse method by GC-FID g/100g 0.07 

21 Polyunsaturated 

Fat 

Inhouse method by GC-FID g/100g 0.09 

22 Trans Fat Inhouse method by GC-FID g/100g <0.1 

23 Acid Insoluble 

Ash 

IS 1485:1993 % 0.21 

24 Water Insoluble 

Ash 

Inhouse method % 0.58 
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COOKING PARAMETERS 

Cooking time was found to be 3-4 mins, cooking loss was 0.11% to 1.3%, 

Rehydration values were found to be 157.42 to 189.93% 
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SENSORY ANALYSIS OF PRODUCT 

ORGANOLEPTIC ANALYSIS SCORE OF SQUID NOODLES WITH 9 POINT HEDONIC SCALE 

Panel no Overall 

Acceptability 

Taste Aroma Flavour Texture Colour Mouth 

feel  

After 

Taste 

Panel 1 7 9  9 8 6 8 8 8 

Panel 2 8 9 9 9 7 9 7 8 

Panel 3 9 8 9 7 7 9 7 9 

Panel 4 8 8 8 8 8 9 6 9 

Panel 5 8 9 8 8 8 8 6 9 
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COMPOSITION CHART OF SQUID NOODLES: 

 

SHELF LIFE ANALYSIS: 

Microbial load analysis is done to determine the product’s biological parameters. Mainly total plate count, yeast 

and mold tests are done. 

TOTAL PLATE COUNT 

Total plate count includes the count of all pathogens and non-pathogens. It is used to determine the shelf life of 

all food products. the total plate count was determined using IS 5402(Part 1):2021. The total plate count was 

found to be 25,000 CFU/gm in the 0th day. On the 30th, 60th and 90th days, total plate count test was done to 

determine the shelf life of the product. The result was found to be 1,25,000CFU/g on the 90th day.  

Squid
5%

Palmyra sprout 
22%

Arrowroot
10%

Guar gum
5%

Red rice
38%

Wheat flour
20%

SQUID NOODLES
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YEAST AND MOLD 

Total Yeast and Mold Counts are used to detect and quantify the amount of fungal growth on food products, and 

allow for the identification of viable yeast and mold species present. The number of fungi is reported as the 

number of colonies forming units. The yeast and mold counts are determined using IS 5403:1999 method. The 

total yeast and mold counts are <10CFU/gm. In the 30th day. Then again yeast and mold counts were determined 

in the 90th day. The result was found to be 500 CFU/g. 

 

CONCLUSION:  

Our study explored the possibility of preparing instant noodles with acceptable quality from the composite flour 

which composed of red rice flour, Palmyra tuber flour, Arrowroot flour, Squid meat, refined wheat flour and 

guar gum. Usage of indigenous ingredients for developing fibre and protein enriched noodles are considered 

effective to provide a balanced diet to meet the recommended daily intake requirements. Squid noodle has 

appealing colour, texture, smooth surface, without much cooking loss. There is no rancidity. The squid noodle 

has a good shelf life of three months. Protein content and fibre content of the noodles has increased potentially. 

When compared with the normal wheat noodles available in the market (control sample), protein content 

increased from 11.2% to 13.64%. Phosphorus content of squid noodle is found to be 8mg /100g. when compared 

with the control sample, squid noodles has less calories which is 359.86 Kcal/100g. Fat content is very less which 

is 0.3%. Magnesium is 2.76 mg/100g. Calcium is 2.13 mg/100g. Results shows that squid noodle is rich in iron, 

calcium, magnesium, phosphorus and selenium.     
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