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Abstract: Pasta is a popular food and its quality can be measured by appearances of flavour and texture
present study undertaken to evaluate the quality of pasta supplemented with deferent quantity of tulsi powder. In
present study we developed three samples (C, C1, C2,and C3) of pasta using refined wheat flour and
proportions of tulsi powder. Sample C was prepared as control containing only refined wheat flour (100%),
while sample C1 (refined wheat flour 99% and tulsi powder 1%), C2 (refined wheat flour 97% and tulsi powder
3%), C3 (refined wheat flour 95% and tulsi powder 5%) were prepared by changing the concentration of
refined wheat flour and different tulsi powder. All the three samples were evaluated for the physicochemical
properties (moisture content, ash value and texture analysis) nutritional properties (carbohydrate, protein, and
fat), cooking time and sensory qualities. A tulsi powder fortified pasta product was successfully produced and it
was observed as the concentration of tulsi powder was increased the cooking time also increased. On the basis
of physicochemical & nutritional properties cooking time and sensory qualities, pasta containing refined wheat
flour (97%) and tulsi powder (3%) resulted in better quality having more nutritional elements and highest
overall acceptability.
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I. Introduction
There is a worldwide interest in production and availability of convenient foods that provide quality
nutrition. Pasta, is wheat-based product, it is a commonly consumed food as ready-to-eat option, or one
requiring only minimal in home Preparation .Pasta is very popular and ready to eat snacks. it is mostly popular
in children and The present generation. In India pasta is mostly preferred it is moving very fast without any most
valuable effect. if its neutraceutical properties will enhance than it can be have a better effect and also easy to
consume. Tulsi is a very useful to take his neutraceutical properties. Tulsi alternatively known as the holy basil
or ocimum sanctum, tulsi is a common name in most Indian households. Easy to grow and widely found in the
Indian subcontinent, not only is tulsi a revered, holy plant in Hinduism; it also finds its place in the ancient
science of Ayurveda. Tulsi is commonly found in two varieties – the green coloured Lakshmi tulsi and the
purple hued Krishna tulsi. Apart from the Indian subcontinent, it can also be found in tropical regions of most
Southeast Asian countries.Tulsi is worshipped, is offered the gods and is grown in many Hindu households not
in vain but for a well-established reason – this humble, inexpensive herb comes loaded with a host of benefits.
Tulsi is extremely beneficial for humans. From warding off some of the most common ailments, strengthening
immunity, fighting bacterial & viral infections to combating and treating various hair and skin disorders – just a
few leaves of tulsi when used regularly can help resolve a host of health and lifestyle related issues.Tulsi
assumes utmost importance when it comes to Ayurveda and naturopathy. Its essential oils are used to treat
number of ailments. In many research found “The essential oils found in tulsi, effectively act on our respiratory
system”. It is rich in antioxidants which help in mitigating stress and conditions like diabetes, high blood
pressure and so on. “Tulsi has linoleic acid which is extremely beneficial for skin,”, tulsi leaves have volatile
and fixed oils which can help fight allergies, infections and pathogens. Tulsi paste as well as the powder has
long been used in herbal and cosmetic products for its purifying, detoxifying and cleansing properties.
Commonly paired with other herbs and ingredients like neem, giloy and turmeric, tulsi paste when applied on
acne and pimples can ensure relief with lesser chances of repeat breakouts.
Tulsi can rightly be termed as one of the most commonly and widely used ingredients in many Indian
home remedies. From regular fever to some of the deadliest and most fatal bacterial and viral infections – tulsi
can help cure or to some extent, facilitate treating most diseases. Consuming a drink made by boiling tulsi
leaves and adding about 2grams of black pepper to it. This drink helps in building your immunity, acts as an
antibacterial element and facilitates recovery from dengue. The quintessential kadha – a mix of ginger, tulsi
leaves, peppercorn (crushed) in boiling hot water - is usually seen as a potion that can put most illnesses straight.
Apart from these there is a bundle of other beneficial properties that this humble plant boasts of, take a look –
It acts as a detoxifying, cleansing and purifying agent – both from within and without. Therefore it is good for
skin – both when consumed and applied topicallyIt is also effective in treating skin disorders, itching and issues
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like ringworms. It can be made into teas or can be had raw, powdered, paste or in form herbal supplements.5. It
has antibiotic, anti-viral, anti-bacterial and anti-carcinogenic properties.6. It helps in relieving from fever,
headache, sore throat, cold, cough, flu and chest congestion.7. It is also beneficial in treating respiratory
ailments like chronic bronchitis, asthma et cetera.8. Helps relieve stress, strengthen immunity, and facilitate
proper digestion.9. It is loaded with phytonutrients, essential oils, Vitamin A and C . Regular tulsi consumption
can also aid in balancing various bodily processes.11. It counters elevated blood sugar levels and is therefore
beneficial for diabetics.12. It helps in regulating uric acid levels in body, thereby elimination risks of developing
kidney stones. It is also beneficial for those who have kidney stones.13. According to the Central Drug Research
Institute, Lucknow, India, tulsi can help in maintaining normal levels of the stress hormone – cortisol in the
body.14, It can wards off harmful effects of free radicals.15. Is great for dental health and for healthy gums.16.
Is an effective insect repellant and can aid in treating insect bite.17. Is also beneficial in treating conditions like
hepatitis, malaria, tuberculosis, dengue and swine flu.18. It is also known as adaptogen.Tulsi plant grows in rich
and moist soil with ample sunlight. You can begin by planting it just a few centimetres below the soil with a
light cover of dirt. Let it grow indoors till it’s about 6-7 inch tall, after which the plant can be transferred
outdoors. Tulsi should be planted right before monsoon, under intense heat.

II. Material And Method
2.1. Procurements of raw material
Tulsi powder usually, grinded and sundried and wheat flour (Triticum aestivam) is used and procured from local
market.
2.2. Evaluation of physicochemical properties of raw material
The content of protein was determined as per (IS: 7219:1973): Kjeldhal method, protein content was
obtained by using the conversion factor of 6.25, crude fibre was determined by (IS: 11062) and carbohydrate
content by difference method, ash and fat content were determined according to AOAC 2000 methods.
2.3. Sample preparation
Four Samples (C, C1, C2, and C3) were prepared using sample C as control containing only refined
wheat flour (100%), while sample C1, C2 and C3 were prepared using different concentration of refined wheat
flour and tulsi powder. Proximate composition and concentration of different raw materials taken in the
preparation of control (C) and other samples (C1-C3) is shown in Table 1. All the samples were passed
separately through sieve no. 10 thrice to improve the mixing. Prepared samples were stored in an air tight
polyethylene bag in cool and dry place for further study.
Table.1 Chemical composition of raw materials
Ingredient
Refind wheat flour
Soya protein isolate

Sample
C
1000
-

C1
990
10

C2
970
30

C3
950
50

2.4. Pasta Preparation
Different samples of pasta (C, C1, C2 and C3) is prepared using different concentrations of refined
wheat flour and tulsi powder in the ratio of 100:00; 99:01; 97:03, 95:05 respectively. In each case, an amount of
1000 g of the respective composition was taken for the preparation of pasta. Refined wheat flour and tulsi
powder is mixed with optimum amount of water in the mixing chamber of pasta extruder (Le Monferrina
Masoreo Arturo and C.S.N.C., Italy) for 10 minute to distribute the water uniformly. The moist flour aggregate
was extruded through pasta extruder fitted with an adjustable die. The speed of revolving sharp blade cutter in
the front of the die was adjusted so that the length of the pasta finished at 2 cm for each sample. Drying of final
pasta sample was carried out in hot air oven at 75ºC for 3 h. The dried product was packed in polyethylene bags.
The main objective of the drying was to reduce the moisture content of the sample to about 8-10%. Final dried
products of various samples were packed in high density polyethylene bags. The resultant dried products were
then used for further study such as cooking time, chemical composition, viscosity, texture and sensory analysis.
2.5 Evaluation and optimization of pasta samples
The developed pasta products were analyzed for their different quality parameters. The cooking quality
of samples was determined by the minimum cooking time as per AACC 2000. Rapid visco analyzer (RVA) was
used to determine the pasting properties of raw material of pasta products. The texture of the product was
determined with the help of stable micro system texture analyzer TA-XT2i. It was used in cutting mode to
record the required force to cut the pasta sample. Sensory evaluation was carried out as per 9 point hedonic scale
with the degree of liking: 1 = extremely dislike, to 9 = extremely like. Each pasta sample was cooked separately
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in a stainless steel pan, in the each case 100 g pasta sample was taken and cooked in 500 ml of water. The pasta
was added in to the boiling water and was boiled for the time already determined. Boiled pasta was then drained,
fried in a pre standardized method by using oil, mustard, onion and tomato with salt and used for sensory
evaluation. A ten member panel of panellists evaluated the cooked samples of pasta and marked their
observations in the sensory card. Each of the samples was randomly numbered using a three-digit code. Pasta
was evaluated for colour, texture, aroma, taste and overall acceptability.
2.6 Statistical analysis.
The results are expressed as Mean ± SD (standard deviation). The statistical significance was analyzed
using One-way Analysis of Variance (ANOVA) followed by Dunnett Multiple Comparisons Test by employing
statistical software, Graph Pad, Instate 3. Differences between groups were considered significant at P<0.05
level.

III. Results and Discussions
3.1. Evaluation of chemical composition of raw material
The composition of the raw material is depicted in Table 2
Table.2.Chemical composition of raw materials
Raw material
Refined wheat flour
Tulsi powder

Carbohydrate
72.66±0.02
16.80±0.01

Protein
10.68±0.8
5.05±0.12

Fat
1.18±0.09
0.30±0.02

Fibre
0.50±0.15
2.41±0.03

Ash
3.62±0.03
1.26±0.01

3.2. Nutritional composition of prepared pasta samples
The protein content of C, C1, C2 and C3 pasta samples were found to be 9.73, 9.58, 9.41, and 9.25
respectively. Fortification of pasta with different level of tulsi powder lightly decreases the carbohydrate,
protein, fat and ash content of the final products. While fibre content of prepared tulsi pasta increases in
comparison to control pasta, the result agreed with other researchers. The nutritional composition of prepared
pasta samples is shown in Table 3.
Table.3. Nutritional composition of prepared pasta samples
sample
C
C1
C2
C3

Carbohydrate
72.00±0.58
72.00±0.52
74.16±0.45
74.00±0.41

Protein
9.72±0.24
9.46±0.92
9.41±0.91
9.21±0.61

Fat
1.15±0.01
1.12±0.04
1.11±0.05
1.06±0.03

Fibre
0.48±0.01
0.52±0.06
0.52±0.02
0.56±0.07

Ash
3.54±0.06
3.42±0.12
3.09±0.05
2.95±0.08

Note: All value are represented as Mean ± S.E.M. (standard error mean), n=6; data were analyzed by one-way
ANOVA (Analysis of variance) employing Dunnett Multiple Comparisons Test using Graph Pad, Instate 3
software. Where C= Control sample, C1= 1% tulsi powder sample, C2= 3% tulsi powder sample, C3= 5% tulsi
powder sample.
3.3. Cooking time Cooking time of pasta sample was significantly decreased as compare to the control sample,
in each case 50g of each sample was taken and cooked separately for the evaluation of cooking time. The result
is shown in Table 4.
Table.4.Cooking time of prepared pasta sample
sample
C
C1
C2
C3

Cooking time (minute)
5.12±0.5
5.08±0.16
4.50±0.10
4.28±0.12

Note: All value are represented as Mean ± S.E.M. (standard error mean), n=6; data were analyzed by one-way
ANOVA (Analysis of variance) employing Dunnett Multiple Comparisons Test using Graph Pad, Instate 3
software, *P<0.05.
3.4. Visco-elastic properties - Rapid visco analyzer (RVA, Starch Master of Perten, Sweden) was used to
determine the pasting properties of raw material of pasta products. The peak viscosity (maximum viscosity of
the sample during the heating and holding phase of the procedure) as well as the final viscosity (viscosity
reading at the end of the test profile) was recorded for all samples. Sample is cooked at 95ºC then cooled to
65ºC, and its viscosity measured, using a RVA. The paste temperature of 65ºC is used to rapidly stabilize
viscosity and minimize retro gradation.
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Table.5.Viscosity Value Of Different Samples
Sample
C
C1
C2
C3

Peak viscosity
2910.66±608.93
2751.33±378.60
2902.33±247.35
4183.00±2103.58

Hold viscosity
2662.00±573.505
1768.66±177.21
1827.33±165.77
2632.33±1354.98

Final viscosity
2152.66±463.78
2994.00±274.54
3119.33±221.45
4314.33±2008.77

It was found that there was significant difference in the peak viscosity and hold viscosity among different
samples (P<0.05).
Table .6. Different variables of rapid viscosity Analysis
Sample
Peak Viscosity

Hold Viscosity

Final Viscosity

variables
Between group
Within group
Total
Between group
Within group
Total
Between group
Within group
Total

Sum of square
2900104.917
10932800.0
13832904.917
1326418.250
4885820.667
6212238.917
2919810.250
9318686.667
12238496.917

DF
3
8
11
3
8
11
3
8
11

Mean square
966701.639
1366600.00

F Value
.707

SIG
.574

442139.417
610727.583

.724

.566

973270.083
1164835.833

.836

.511

Note: All value are represented as Mean ± S.E.M. (standard error mean), n=6; data were analyzed by one-way
ANOVA (Analysis of variance) employing Dunnett Multiple Comparisons Test using Graph Pad, Instate 3
software, *P<0.01
3.5. Texture analysis.
The texture of the samples was analyzed and it was found that the force (in g) required to cut the pasta sample
was decreasing with increasing amount of tulsi powder. The results of the analysis are presented in the table No
6. The cutting force of C, C1, C2 and C3 were 2410.12±0.40, 2392.00±1.07, 2129.90±1.60, 1843.00±0.87,
respectively. The increase in the percentage of tulsi powder is resulting in the softer texture of the product.
Table.7.Cutting force (g) of the pasta samples
sample
C
C1
C2
C3

Tulsi powder
2510.18±0.020
2496.15±1.06
2230.88±1.58
1983.00±0.86

Note: All value are represented as Mean ± S.E.M. (standard error mean), n=6; data were analyzed by one-way
ANOVA (Analysis of variance) employing Dunnett Multiple Comparisons Test using Graph Pad, Instate 3
software, *P<0.01
3.6. Sensory characteristics
Sensory evaluation of the products was carried out by using 9 point hedonic scale sensory test. The
colour score of C, C1, C2 and C3 samples was 7.10±0.03, 6.51±0.02, 7.22±0.06, 6.56±0.07, respectively. It was
observed that the colour of C2 was found best among all samples. The flavour score of C, C1, C2 and C3
samples was 7.80±0.03, 6.42±0.07, 7.26±0.07, 6.12±0.02, respectively. The score of C2 was found best in
sensory evaluation. The texture, taste and overall acceptability score of C2 was 7.34±0.08, 7.02±0.03, and
7.20±0.38, respectively. There was improvement in colour and texture of the product. The taste might have
some change with increasing concentration of tulsi pasta. The product with 3 percent tulsi pasta was found
better in comparison to other combinations.

Fig 1 : Graphical representation of hardness of different pasta sample
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Control sample

sample C1

Sample C2

Sample C3

Table 8. Sensory scores of prepared pasta samples
Sample
C
C1
C2
C3

Sensory parameters
Colour
Flavour
6.80±0.63
6.60±0.84
7.10±0.73
7.0±0.94
7.40±0.84
7.30±0.67
7.10±0.99
7.40±0.84

texture
6.90±0.73
7.30±0.94
7.80±1.03
7.20±0.78

taste
7.10±0.73
7.60±1.17
6.90±0.99
7.20±0.78

Overall acceptability
6.80±0.78
7.20±0.42
7.40±0.51
7.50±0.52

III. Conclusion
The pasta was prepared with different proportions of tulsi powder. The results showed that with
increase in tulsi concentration the fibre content increased and the cooking time decreased and the softness of
pasta increased more than the control sample. It was found that the final viscosity of the sample was increasing
with increase of tulsi powder. Fortified pasta was highly acceptable with respect to sensory attribute and
cooking time. On the basis of physico-chemical and nutritional properties, cooking time analysis of viscosity
and sensory qualities pasta certain 97% refine wheat flour and 3% tulsi powder sample C2 resulted in better
quality having more and high overall acceptability. tulsi powder prevents different diseases (diabetes, asthma,
arthritis and heart diseases etc.). If we include tulsi powder pasta in daily life style, it’s prevent many diseases.
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