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ABSTRACT

A dairy product called mixed millet paneer is made with mixed millet milk as its main component.
The goals of this study were to identify the components of paneer and investigate how the quality of
paneer was impacted by mixing of millet milk and cow's milk in appropriate ratio. A, B, C, and D are
four different compositions of mixed millet paneer, where the ratio of cow's milk to millet milk was
7:3, 5:3, 1:1, and 11:9. Formulation was performed by adjusting the proportion of millet milk and
cow's milk. The formulations were all then subjected to sensory analysis. In order to determine the
shelf life of the finished product, a microbial analysis of the best mixed millet paneer was done. Then
Chemical analysis of the paneer sample was carried out. After all of this research, the best (p <0.05)
composition was determined to be blended millet milk at 62.5% and 37.5% respectively. In other
compositions, the difference between millet milk and cow's milk had a substantial (p 0.05) impact on
the final product's body, colour, taste, texture, and acceptance. The millet paneer was then tested for
moisture, fat, protein (% N 6.25), ash content, pH, and acidity. According to the findings, the millet
paneer has values of 56.68%, 1.57%, 19.04%, 0.06%, 52.83%, 0.52%, 0.39%, 0.05%, 6.82%, and
0.070%, compared to a control paneer of 55.97%, 18.98%, 19.93%,1.45%, respectively.
Keywords: Foxtail Millet, Pearl Millet, Paneer, Functional Foods

1. INTRODUCTION:

Popular South Asian cuisine item paneer resembles several kinds of soft, raw cheese. This kind
of cheese does not ferment, it does not melt, it does not mature. One distinctive quality of paneer is
that it contains both casein and the majority of the whey protein recovered during manufacture,
whereas other cheeses lose the majority of the whey (Khan et al., 2011). All lipids, casein combined
with denatured whey protein, and half of salt and lactose are used to create it through heat and acid
coagulation. Only 6 days at 10°C were possible for paneer storage without substantial quality
degradation, while the freshness is lost after 3 days. In order to extend the shelf life of paneer by
inhibiting the development of microbes on its surface, initiatives have been made. The longevity of
paneer may be extended by dipping it in a brine solution from 7 days to 20 days at 6- 8°C (Kanawjia
and Khurana, 2006). Milk fat plays a crucial part in the rising incidence of cardiovascular problems.
Therefore, there is numerous interest in lowering the milk fat content of paneer. This necessitates the
generation of paneer-like goods using low-fat millets like ragi, foxtail, and pearl millet, which, in
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addition to being inexpensive, may be processed into a product with qualities that are extremely
similar to the nutritional and textural characteristics of paneer. (Mathare et al., 2009). Millets are
high in vitamins and minerals and include 60-70% carbs, 7-11% proteins, 1.5-5% fat, and 2-7%
crude fibre. They are a great source of antioxidants, magnesium, and vitamin B. Other dietary
minerals including manganese, phosphorus, and iron are also abundant in millet.
MATERIALS AND METHODS
2.1 Materials

The materials collected for the formulation of mixed millet paneer were as follows: Fresh cow
milk (fat = 3.8% and SNF = 8.7%) and millet such as Ragi, Pearl millet, fox tail millet was obtained
from the local market of Coimbatore.
2.2 Characterization of millet milk

The method outlined by Ghadivel et al. (2007) and Yadav et al. (2011) was used to characterise
the millet milk under standard circumstances, including Proximate Analysis, Moisture Analysis, and
pH. Proximate analysis provides very informative results, particularly from the nutritional and
biochemical points of views. Both millet milk and regular milk had their proximate characteristics,
such as mineral content, protein content, crude fibre content, and carbohydrate content, examined.
2.3. Extraction of millet milk
The whole Millets (Ragi, pearl millet, foxtail millet) (100g, 200g, 100g) were soaked in water
for 6 hours. Millets that had been wet were cleaned with distilled water. This was done at least
three times. Then it was crushed and extraction of mixed millet milk is completed. Milk was
filtered using a muslin cloth. To make mixed millet milk, the residue was again ground and
filtered.
2.4 Preparation of Mixed Millet Paneer

The standard paneer from cow milk (3%) was prepared as per methodology of Sanyal and
Yadav (2000). Four distinct preparations of the mixed millet paneer are displayed in table 1.
Variously prepared milk was heated for five minutes at 80-85°C prior to cooling to 70°C. It was
coagulated by gently adding acetic acid (3% solution) to the milk while stirring continuously.
Following milk coagulation, coagulum (curd) is produced, and clear whey is separated. After 10
minutes of mixture resting, the whey was drained from the mixture using a muslin cloth. The curd
was then gathered and put into a hoop (10 x 10 x 5 cm) that was lined with a sturdy, clean muslin
fabric. The hoop featured an open top and bottom and a rectangular frame. The frame was then placed
on a wooden plank, filled with the curd, and covered with another plank. A weight of 250g was then
placed on top of the hoop for 15 to 20 minutes. The crushed block of curd is taken out of the hoop,
divided into six to eight pieces, and submerged in cold water (4-60C) for two to three hours. The cold
paneer chunks are then taken out and left on a wooden board for 10 to 15 minutes to allow any
trapped water to drain. Then, these pieces were covered with parchment paper and stored at a low
temperature (4-1°C).

Table 1: Sample Formulations
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Sampl | Cow milk(ml) | Ragi milk | Pearl millet Foxtail millet
es (ml) milk(ml) milk(ml)

A 70 10 10 10

B 125 25 25 25

C 100 33 33 33

D 110 30 30 30

2.5 Characterization of mixed millet paneer
2.5.1 Proximate analysis
The fat, acidity, protein, and total solids of the cow milk and mixed millet milk were
examined. Additionally, SNF for cow milk was established. The moisture, fat, protein, total
solids, acidity, and ash contents of the finished mixed millet paneer were tested.
2.5.2 Color and Texture analysis

Using a Hunter Lab colour spectrophotometer (Ultra scan VIS, Hunter Lab, Reston, Virginia,
USA) and the hunter colour scale, the colour index of the mixed millet paneer was ascertained. The
chromaticity parameters [a* (red-green)] and [b* (blue/yellow-blue)] as well as the brightness [L* O
(black)-100 (white)] were measured. The figures with white tile serving as the control (L* = 98.76, a* =
0.04, b* = 2.01) in temperature of 25 °C in reflectance mode. All of the samples were placed in the
sample container, and the reflectance was automatically calculated.

Using a TA. XT plus Texture Analyzer (Stable Microsystems, Godalming, Surrey GU7 1 YL,
UK), the specimen's and the standard's texture characteristics were studied. A 36 mm cylinder radius
probe was applied to evaluate the force applied to the sample's center and its hardness.

2.5.3 Microbiological study

Total plate count, number of yeast and mould, Staphylococcus, and coliform count
of paneer samples was computed using the accepted techniques recommended by APHA,
1992,et.al. Samples were inoculated in duplicate plates of suitable media and incubated at
the recommended temperature. Following the completion of incubation period, the total

quantity of colonies on the plates was counted.
Table 2 Media and incubation condition for microbial examination

Method

Medium

Incubation

Total plate count

Yeast and mold count

2.6 Sensory analysis
For the sensory assessment, a panel of 10 people was chosen. Panelists composed of
faculty members and students were given samples of blended mixed millet paneer. The

Plate count agar

Potato dextrose agar
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37°C for 24-48 h

22°C for 72 h
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panelists were asked to judge the samples for color, taste, flavor and overall acceptability
using a 9-point hedonic scale rating.
2.7 Statistical analysis
In order to assess the probability that the differences were statistically significant
at the 5% level of relevance, the data were statistically analyzed using the analysis of
variance technique (ANOVA).
3 RESULTS AND DISCUSSIONS
3.1 Characterization of millet milk
The outcome demonstrated in Table 3 revealed that millet milk had a higher moisture
content than regular cow milk and significantly enhanced textural characters of paneer, the
protein content of millet milk was almost five-fold higher than standard cow milk that
enhanced paneer production. The fat content of millet milk was comparatively lower than to
cow milk which makes millet paneer as diet food. The finished result is quite healthy since
millet milk has a little higher crude fiber content than regular cow milk. A similar result for
millet milk was reported by Ghadivel et al. (2007), Yadav et al. (2011) and for standard cow
milk was reported by Posati and Orr (1976) and Han et al. (2012).

Table 3 Proximate analysis of millet milk and cow milk

Sample | Moisture Ash (%) Protein Fat (%0) Crude Carbohy
(100 ml) | (%) (%) Fiber (%) | drate (%)

Mixed 90.96+0.15 | 0.35+0.16 | 8.5+0.16 0.74+0.15 | 0.9+0.15 7.8+0.15
Millet
Milk

Cow 87.1+1.89 0.7+0.3 3.3+0.2 3.8+0.15 0.73+0.3 5.1+1.42
Milk

Mean + Standard Deviation (SD) values of triplicates. All the obtained data were subjected to univariate with Duncan's
multiple range test.

3.2 Mixed Millet Paneer

The characterization of three millet mixed milk (Ragi, Foxtail millet, Pearl millet) was shown in
Table 3 highlighted the substantial protein level of this three-milk mixture in comparison to regular
cow's milk. So, using this three-millet composition, paneer had been produced using four distinct
formulations (A, B, C, and D), as shown in Table 1. Based on overall acceptance in sensory analysis of
these four samples, sample B was preferred for further analysis.
3.3 Proximate analysis of mixed millet paneer
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Sensory optimized paneer sample B and control sample was subjected to chemical analysis
and the data obtained are as shown in Table 4. The addition of mixed millet milk was shown to
have improved the protein content of sample B (52.83%) relative to conventional paneer
(19.93%).Additionally, a modest rise in moisture and fat content was discovered. Due to the millet
component, it was discovered that the mixed millet paneer was a little acidic than the control
sample. Due to the inclusion of millet milk, mixed millet paneer has a bit higher moisture content
than cow milk paneer. The mixed millet paneer sample proves to have a lower total ash
concentration than the control sample, which is within allowable limits. The findings concurred

with those made by Shivakumar et al. (2014).
Table 4 Proximate analysis of Mixed Millet Paneer (Sample B) and Standard Paneer

Sample Moisture Ash (%) Protein (%) | Fat (%) pH Acidity
(%) (%)

Mixed 56.68+1.57 | 0.39+0.05 | 52.83+0.52 | 19.04+0.06 6.82 6.52

Millet

Paneer

Standard 55.97+1.43 1.45+0.05| 19.93+0.34 | 18.98 +0.03 0.507 0.41+0.00
Paneer +0.01 5

3.4 Color and Texture Analysis:

Color value for mixed millet paneer with a sensorily accepted formulation (5:3) and
standard paneer was given in the Table 5. When contrasted with standard paneer, mixed millet
paneer has a quite distinct color value, this is because of the phenolic compound present in millet,
especially finger millet. there is an increase in Aa* and Ab* value compared to the standard paneer,
paneer has slight yellowish red color

The texture analysis value for mixed millet paneer sample with formulation 5:3 and
standard paneer sample was given in the below Fig 1. Blending of cow milk: mixed millet milk in
the ratio (5:3) was known to be optimum because it gives ideal smooth viscous texture and
consistency to the paneer. A. Jha et al. (2011) reported on aroma-sweetness interactions on dairy
desserts that were reorganized as soft in texture. According to D. Wadikar et al. (2007), resistant
starch is responsible finger millet-based goods their improved body and consistency. Mixed millet

paneer is identified to be softer than the standard cow milk paneer.
Table 5 Color analysis of Mixed Millet Paneer (Sample B) and Standard Paneer

Sample AL* Aa* Ab*
Mixed Millet Paneer 58.34 3.21 13.51
Standard Paneer 87.55 1.35 8.36
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Fig 1: Texture chart for standard Paneer and Mixed Millet Paneer. Mean * Standard Deviation (SD) values of
triplicates.
3.5 Microbiological analysis

The milk's biological quality, the way paneer is made, how it is packaged, and how it is
stored all affect the paneer's microbial quality. Aggarwal and Srinivasan et al. (1980) found that
raw milk can become contaminated by people handling the product because it contains
organisms such coliforms, yeasts, moulds, and other microbes from sources like air, water,
equipment, and muslin fabric. According to Thakral et al. (1986), these bacteria can alter the
product's lipolytic and proteolytic composition, induce discoloration, and produce other flaws.
During storage at 5+1°C., the total plate count (TPC), mould and yeast counts, and coliform
counts of sensory optimized paneer sample B with formulation 5:3 and the standard paneer
sample were measured.

Aseptic conditions were used to prepare the samples for microbiological examination. For
macerating the sample, a sterile pestle and mortar were used. A sterile 200 ml glass beaker was
used to weigh about 11 grams of paneer, which was then transferred aseptically to the sterilized
mortar using a sterile stainless-steel spatula. The material was then extensively macerated by
forming a paste with a little amount of previously warmed (45 °C) 99 ml of 2% sterile diluents
and transferring the contents to the same conical flask to obtain initial dilution (1: 10). The
guidelines required that 9 ml of citrate buffer from the initial dilution be used to create further

dilutions. The dilutions were immediately employed for plating.
Table 6. CFU/ml of bacterial colonies using Nutrient Agar (NA) and Potato Dextrose Agar (PDA)

Nutrient Agar PDA
Sample Dilution Factor
No.of colonies| CFU/ml No.of colonies| CFU/mlI
Mixed millet paneer | .4 670 6700000 529 529000
Standard paneer 4 151 1510000000 230 23000000
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3.6 Sensory analysis

Sensory analysis of mixed millet paneer samples with four different formulations
(7:3,5:3,1:1,11:9) was performed with the aid of ten semi- trained panelists evaluating color,
flavor, body, texture and overall acceptance of prepared mixed millet paneer. The sensory
score with different attributes for the four different samples was given in Fig 2. Among the
four different sample, sample B with formulation ratio 5:3 resulted in overall acceptance was
chosen for further analysis.

Sensory Chart for Mixed Millet Paneer Sample

8 m Taste

7 mAroma

6 Colour

5 m Texture

4 m Softness

3 Flavour

5 B Mouth satisfaction

. M Overall acceptability
Sample A Sample B Sample C Sample D

Fig. 2 Mean sensory score for four different mixed millet paneer samples with different formulation ratio. Sample A (7:3),
Sample B (5:3), Sample C (1:1), Sample D (11:9)
4, CONCLUSION:

The outcomes of the current research indicate that use of mixed millet milk along with cow milk
improves the nutritional quality when compared to standard milk paneer. When compared to
commercially available milk paneer, including mixed millet results in a threefold increase in protein
content. Millet milk mixed with cow and buffalo milk will be blended. Lower the product's cost while
improving its nutritional qualities Milk from mixed millet (ragi, pearl millet, and foxtail millet) is high
in vitamin C and iron, which will help to complement the cow's diet. Due to its low vitamin C and iron
levels, buffalo milk is not recommended. The product can be kept frozen (below —180C) for a long time.
Without any decrease in quality for more than a year. Including foxtail millet, finger millet, and pearl
millet will increase your intake of dietary fibre, proteins, energy, antioxidants, minerals, and addition to
that paneer the food is improved by dietary fibre, proteins, energy, minerals, vitamins, and antioxidants
that are crucial for human health. In light of the continual Consumer awareness of functional and
healthful diets, alongside as technology for cereal-based foods. Products provide options to meet
customer acceptance requirements.

6097
Eur. Chem. Bull. 2023, 12 (Si6), 6091- 6102



FORMULATION AND EVALUATION OF MIXED MILLET PANEER

Section: Research Paper

REFERENCES:

1.

10.

11.

12.

13.

14.

15.

16.

17.

Khan, S. U., & Pal, M. A. (2011). Paneer production: A review. Journal of food science and
technology, 48(6), 645-660. [1]

Jayaraj Rao, K., & Patil, G. R. (1999). Development of ready-to-eat paneer curry by hurdle
technology. Journal of food science and technology (Mysore), 36(1), 37-41. [2]

Pereira, G. D. G., de Resende, J. V., de Abreu, L. R., de Oliveira Giarola, T. M., & Perrone, I. T.
(2011). Influence of the partial substitution of skim milk powder for soy extract on ice cream
structure and quality. European Food Research and Technology, 232(6), 1093-1102. [3]

Rathore, T., Singh, R., Kamble, D. B., Upadhyay, A., & Thangalakshmi, S. (2019). Review on
finger millet: Processing and value addition. J Pharm Innov, 8(4), 283-329. [4]

Mathare, S. S., Bakal, S. B., Dissanayake, T. M. R., & Jain, S. K. (2009). Effects of coagulation
temperature on the texture and yield of soy paneer (tofu). Journal of the National Science
Foundation of Sri Lanka, 37(4). [5]

Kaur, P., Purewal, S. S., Sandhu, K. S., Kaur, M., & Salar, R. K. (2019). Millets: A cereal grain
with potent antioxidants and health benefits. Journal of Food Measurement and
Characterization, 13(1), 793-806. [6]

Krishnan, R., & Meera, M. S. (2018). Pearl millet minerals: effect of processing on
bioaccessibility. Journal of food science and technology, 55(9), 3362-3372. [7]

Kumar, S., Rai, D. C., Niranjan, K., & Bhat, Z. F. (2014). Paneer—An Indian soft cheese variant:
a review. Journal of food science and technology, 51(5), 821-831. [8]

Ahmed, A., & Bajwa, U. (2019). Composition, texture and microstructure appraisal of paneer
coagulated with sour fruit juices. Journal of food science and technology, 56(1), 253-261. [9]
Kumar, S., Rai, D. C., Niranjan, K., & Bhat, Z. F. (2014). Paneer—An Indian soft cheese variant:
a review. Journal of food science and technology, 51(5), 821-831. [10]

Ahmed, A., & Bajwa, U. (2019). Composition, texture and microstructure appraisal of paneer
coagulated with sour fruit juices. Journal of food science and technology, 56(1), 253-261. [11]
Kanawijia, S. K., & Khurana, H. K. (2006). Developments of paneer variants using milk and
non-milk solids. Processed Food Industry, 9(12), 38-42. [12]

Kumar, S., Rai, D. C., Niranjan, K., & Bhat, Z. F. (2014). Paneer—An Indian soft cheese variant:
a review. Journal of food science and technology, 51(5), 821-831. [13]

Sachdeva, S., & Prokopek, D. (1992). Paneer—an alternative to tofu. DMZ-
Lebensmittelindustrie-und-Milchwirtschaft, 113, 645-648.[14]

Kanawjia, S. K., & Singh, S. (2000). Technological advances in paneer making. Indian
Dairyman, 52(10), 45-50. [15]

Kumar, S., Rai, D. C., Niranjan, K., & Bhat, Z. F. (2014). Paneer—An Indian soft cheese variant:
a review. Journal of food science and technology, 51(5), 821-831. [16]

Vishweshwariaiah, L., & Anantakrishnan, C. P. (1985). Study on technological aspects of
preparing paneer from cow's milk [Indigenous Milk Product]. Asian Journal of Dairy Research
(India).[17]

6098

Eur. Chem. Bull. 2023, 12 (Si6), 6091- 6102


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551056/
https://www.deepdyve.com/lp/wiley/changes-in-textural-characteristics-of-paneer-in-ready-to-eat-canned-lKIQoNFws0
https://www.researchgate.net/publication/225401541_Influence_of_the_partial_substitution_of_skim_milk_powder_for_soy_extract_on_ice_cream_structure_and_quality
https://www.researchgate.net/publication/332409827_Review_on_finger_millet_Processing_and_value_addition
https://www.researchgate.net/publication/251067623_Effects_of_coagulation_temperature_on_the_texture_and_yield_of_soy_paneer_tofu
https://www.researchgate.net/publication/329204224_Millets_a_cereal_grain_with_potent_antioxidants_and_health_benefits
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6098803/
https://www.researchgate.net/publication/257798133_Paneer_-_An_Indian_soft_cheese_variant_A_review
https://link.springer.com/article/10.1007/s13197-018-3484-4
https://www.researchgate.net/publication/257798133_Paneer_-_An_Indian_soft_cheese_variant_A_review
https://link.springer.com/article/10.1007/s13197-018-3484-4
https://scholar.google.com/scholar?q=related:DxMMdcFfCtEJ:scholar.google.com/&scioq=&hl=en&as_sdt=0,5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4008736/
https://scholar.google.com/scholar_lookup?journal=DMZ%E2%80%93+Lebensmittelindustrie-+und-+Milchwirtschaft&title=Paneer%E2%80%94an+alternative+to+tofu&author=S+Sachdeva&author=D+Prokopek&volume=113&publication_year=1992&pages=645-648&
https://scholar.google.com/scholar_lookup?journal=Indian+Dairyman&title=Technological+advances+in+paneer+making&author=SK+Kanawjia&author=S+Singh&volume=52&issue=10&publication_year=2000&pages=45-50&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4008736/
https://agris.fao.org/agris-search/search.do?recordID=IN8600773

FORMULATION AND EVALUATION OF MIXED MILLET PANEER

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Section: Research Paper

Arora, K. L., Sabikhi, L., & Kanawjia, S. K. (1996). Manufacture of paneer from substandard
buffalo milk. INDIAN JOURNAL OF DAIRY AND BIOSCIENCES, 7, 71-75. [18]

Ashraf Pal, M., Beniwal, B. S., & Karwasra, R. K. (1999). Comparative efficacy of citric and
malic acids as coagulants for paneer manufacture. Indian Journal of Dairy Science, 52, 156-159.
[19]

Masud, T., Shehla, S., & Khurram, M. (2007). Paneer (White cheese) from buffalo milk.
Biotechnology & Biotechnological Equipment, 21(4), 451-452. [20]

Syed, H. M., Rathi, S. D., & Jadhav, S. A. (1992). Studies on quality of paneer. Journal of food
science and technology (Mysore), 29(2), 117-118. [21]

Ahmed, A., & Bajwa, U. (2019). Composition, texture and microstructure appraisal of paneer
coagulated with sour fruit juices. Journal of food science and technology, 56(1), 253-261. [22]
Ahmed, A., Bajwa, U. Composition, texture and microstructure appraisal of paneer coagulated
with sour fruit juices. J Food Sci Technol 56, 253-261 (2019). [23]

Heuer, C., Luinge, H. J., Lutz, E. T. G., Schukken, Y. H., Van Der Maas, J. H., Wilmink, H., &
Noordhuizen, J. P. T. M. (2001). Determination of acetone in cow milk by Fourier transform
infrared spectroscopy for the detection of subclinical ketosis. Journal of dairy science, 84(3),
575-582.[24]

Decker, E. & Beecher, G. & Slavin, J. & Miller, H.E. & Marquart, Len. (2002). Whole grains as
a source of antioxidants. Cereal Foods World. 47. 370-373. [25]

Anitha S, Govindaraj M, Kane-Potaka J. Balanced amino acid and higher micronutrients in
millets complements legumes for improved human dietary nutrition. Cereal Chem. 2019;97:74—
84. [26]

Shweta M. Pearl millet nutritional value and medicinal uses. IJARIIE-ISSN (O).
2015;1(3):2395-4396.[27]

Adeola O, Orban JI. J Cereal Sci. 1995 Chemical composition and nutrient digestibility of pearl
millet (Pennisetum glaucum) fed to growing pigs [28]

Singh KPLWT—Food Sci. Technol. 2012- Fuzzy analysis of sensory attributes of bread prepared
from millet-based composite flours [29]

A. Bagdi, G. Balazs, J. Schmidt, M. Szatmari, R. Schoenlechner, E. Berghofer, and S.
Tomaoskozia 2011 - Protein characterization and nutrient composition of Hungarian proso millet
varieties and the effect of decortication [30]

Songklanakarin. J. Sci. Technol.2011 - Potential of Millets: Nutrients Composition and Health
Benefits [31]

Austin. J. of Nutri. and Food Sci. 2014 - Nutraceutical and Food Processing Properties of Millets:
A Review [32]

Tatala, S., Ndossi, G., Ash, D., & Mamiro, P. (2007). Effect of germination of finger millet on
nutritional value of foods and effect of food supplement on nutrition and anaemia status in
Tanzania children. Tanzania Journal of Health Research, 9(2), 77-86. [33]

Guigliano, 2011 - Niacin at 56 Years of Age — Time for an Early Retirement? [34]

6099

Eur. Chem. Bull. 2023, 12 (Si6), 6091- 6102


https://scholar.google.com/scholar?q=related:vS4woM6cYJQJ:scholar.google.com/&scioq=&hl=en&as_sdt=0,5
https://scholar.google.com/scholar_lookup?journal=Indian+J+Dairy+Sci&title=Comparative+efficacy+of+citric+and+malic+acids+as+coagulants+for+paneer+manufacture&author=MA+Pal&author=BS+Beniwal&author=RK+Karwasra&volume=52&issue=3&publication_year=1999&pages=156-159&
https://www.tandfonline.com/doi/abs/10.1080/13102818.2007.10817492
https://scholar.google.com/scholar_lookup?journal=J+Food+Sci+Technol&title=Studies+on+quality+of+paneer&author=HM+Syed&author=SD+Rathi&author=SA+Jadhav&volume=29&issue=2&publication_year=1992&pages=117-118&
https://link.springer.com/article/10.1007/s13197-018-3484-4
https://link.springer.com/article/10.1007/s13197-018-3484-4
https://milkdigestion.com/
https://www.researchgate.net/publication/287719711_Whole_grains_as_a_source_of_antioxidants
https://onlinelibrary.wiley.com/doi/full/10.1002/cche.10227
http://scholar.google.com/scholar_lookup?&title=Pearl%20millet%20nutritional%20value%20and%20medicinal%20uses&journal=IJARIIE-ISSN%20%28O%29&volume=1&issue=3&pages=2395-4396&publication_year=2015&author=Shweta%2CM
https://www.sciencedirect.com/science/article/abs/pii/0733521095900489
https://www.sciencedirect.com/science/article/abs/pii/S0023643812001697
https://akjournals.com/view/journals/066/40/1/article-p128.xml
https://akjournals.com/view/journals/066/40/1/article-p128.xml
https://akjournals.com/view/journals/066/40/1/article-p128.xml
https://www.jsirjournal.com/Vol5_Issue2_04.pdf
https://austinpublishinggroup.com/nutrition-food-sciences/fulltext/ajnfs-v4-id1077.php
https://scholar.google.co.in/scholar?q=Tatala+et+al.,+2007&hl=en&as_sdt=0&as_vis=1&oi=scholart
https://www.researchgate.net/profile/Robert-Giugliano/publication/51801053_Niacin_at_56_Years_of_Age_-_Time_for_an_Early_Retirement/links/02e7e52b8f3beceea6000000/Niacin-at-56-Years-of-Age-Time-for-an-Early-Retirement.pdf

FORMULATION AND EVALUATION OF MIXED MILLET PANEER

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

Section: Research Paper

Palanisamy, Bruntha & Vijayabharathi, Rajendran & Sathyabama, Sathyaseelan & Malleshi,
Nagappa & Venkatesan, Brindha. (2014). Health benefits of finger millet (Eleusine coracana L.)
polyphenols and dietary fiber: A review. Journal of Food Science and Technology. 51.
10.1007/s13197-011-0584-9. [35]

Wadikar, Dadasaheb & Vasudish, C.R. & Premavalli, Dr & Bawa, Amarinder. (2006). Effect of
variety and processing on antinutrients in finger millet. Journal of Food Science and Technology.
43. 370-373. [36]

Pradhan, A., Nag, S. K., & Patil, S. K. (2010). Dietary management of finger millet (Eleusine
coracana L. Gaerth) controls diabetes. Current Science, 98(6), 763-765. [37]

Desai, A.D., Kulkarni, S., Sahoo, A.K., Ranveer, R.C., & Dandge, P.B. (2010). Effect of
Supplementation of Malted Ragi Flour on the Nutritional and Sensorial Quality Characteristics of
Cake.[38]

Shobana, S., Harsha, M. R., Platel, K., Srinivasan, K., & Malleshi, N. G. (2010). Amelioration of
hyperglycaemia and its associated complications by finger millet ( Eleusine coracana L.) seed
coat matter in streptozotocin-induced diabetic rats. The British journal of nutrition, 104(12),
1787-1795 [39]

Chethan, S., Dharmesh, S. M., & Malleshi, N. G. (2008). Inhibition of aldose reductase from
cataracted eye lenses by finger millet (Eleusine coracana) polyphenols. Bioorganic & medicinal
chemistry, 16(23), 10085-10090. [40]

Lakshmi Kumari, P., Sumathi, S. Effect of consumption of finger millet on hyperglycemia in
non-insulin dependent diabetes mellitus (NIDDM) subjects. Plant Foods Hum Nutr 57, 205-213
(2002). [41]

Mahadevappa, V. G. and Raina, P. L. (1978) Lipid profile and fatty acid composition of finger
millet (Eleusine coracana). Journal of Food Science and Technology, India, 15 (3). 100-102, 19
ref.. [42]

Wankhede, D.B., Shehnaj, A. & Raghavendra Rao, M.R. Carbohydrate composition of finger
millet (Eleusine coracana) and foxtail millet (Setaria italica). Plant Food Hum Nutr 28, 293-303
(1979). [43]

G. Sripriya, Usha Antony, T.S. Chandra,Changes in carbohydrate, free amino acids, organic
acids, phytate and HCI extractability of minerals during germination and fermentation of finger
millet (Eleusine coracana),Food Chemistry,Volume 58, Issue 4,1997,Pages 345-350,ISSN 0308-
8146, [44]

Malleshi, N. G. and Reddy, P. V. and Klopfenstein, C. F. (2004) Milling Trials of Sorghum,
Pearl Millet and Finger Millet in Quadrumat Junior Mill and Experimental Roll Stands and the
Nutrient Composition of Milling Fractions. Journal of Food Science and Technology, 41 (6). pp.
618-622.p [45]

Desai, A.D., Kulkarni, S., Sahoo, A.K., Ranveer, R.C., & Dandge, P.B. (2010). Effect of
Supplementation of Malted Ragi Flour on the Nutritional and Sensorial Quality Characteristics of
Cake. [46]

6100

Eur. Chem. Bull. 2023, 12 (Si6), 6091- 6102


https://www.researchgate.net/publication/257798147_Health_benefits_of_finger_millet_Eleusine_coracana_L_polyphenols_and_dietary_fiber_A_review
https://www.researchgate.net/publication/286407309_Effect_of_variety_and_processing_on_antinutrients_in_finger_millet
https://www.jstor.org/stable/24109845
https://www.semanticscholar.org/paper/Effect-of-Supplementation-of-Malted-Ragi-Flour-on-DesaiKulkarni/8384a847f6163b2093f367ce928e28cf75c5cf49
https://pubmed.ncbi.nlm.nih.gov/20979682/
https://pubmed.ncbi.nlm.nih.gov/18976928/
https://link.springer.com/article/10.1023/A:1021805028738
http://ir.cftri.res.in/6506/
https://link.springer.com/article/10.1007/BF01095511
https://www.sciencedirect.com/science/article/abs/pii/S0308814696002063
http://ir.cftri.res.in/124/
https://www.semanticscholar.org/paper/Effect-of-Supplementation-of-Malted-Ragi-Flour-on-Desai-Kulkarni/8384a847f6163b2093f367ce928e28cf75c5cf49

FORMULATION AND EVALUATION OF MIXED MILLET PANEER

47.

48.

49.

50.

51.

52.

53.

54.

95.

56.

57.

58.

59.

60.

61.

62.

Section: Research Paper

Subba Rao, M. V. S. S. T., & Muralikrishna, G. (2002). Evaluation of the antioxidant properties
of free and bound phenolic acids from native and malted finger millet (Ragi, Eleusine coracana
Indaf-15). Journal of Agricultural and Food Chemistry, 50(4), 889-892. [47]

Arora, P., Sehgal, S., & Kawatra, A. (2003). Content and HCl-extractability of minerals as
affected by acid treatment of pearl millet. Food chemistry, 80(1), 141-144.[48]

Rathore, S., Singh, K., & Kumar, V. (2016). Millet grain processing, utilization and its role in
health promotion: A review. International Journal of Nutrition and Food Sciences, 5(5), 318-
329.[49]

Rao, P. P., Basavaraj, G., Ahmed, W., & Bhagavatula, S. (2010). An analysis of availability and
utilization of sorghum grain in India. SAT eJournal, 8. [50]

Rathore, S., Singh, K., & Kumar, V. (2016). Millet grain processing, utilization and its role in
health promotion: A review. International Journal of Nutrition and Food Sciences, 5(5), 318-
329. [51]

Mir, S. A., Manickavasagan, A., & Shah, M. A. (Eds.). (2019). Whole Grains: Processing,
product development, and nutritional aspects. CRC press. [52]

Ahmed, A. I., Abdalla, A. A., & EI-Tinay, A. H. (2009). Effect of traditional processing on
chemical composition and mineral content of two cultivars of pearl millet (Pennisetum glaucum).
Journal of Applied Sciences Research, (December), 2271-2276.[53]

Rodrigues, C. G., Ferreira, P. R. B., Mendes, C. S. O., Junior, R. R., Valerio, H. M., Brandi, I. V.,
& de Oliveira, D. A. (2014). Antibacterial activity of tannins from Psidium guineense
Sw.(Myrtaceae). Journal of Medicinal Plants Research, 8(35), 1095-1100. [54]

Mathews, R., & Chu, Y. (2020). Global review of whole grain definitions and health claims.
Nutrition Reviews, 78(Supplement_1), 98-106. - [55]

Shobana, S., Sreerama, Y. N., & Malleshi, N. G. (2009). Composition and enzyme inhibitory
properties of finger millet (Eleusine coracana L.) seed coat phenolics: Mode of inhibition of a-
glucosidase and pancreatic amylase. Food chemistry, 115(4), 1268-1273.[56]

Graf, E., & Eaton, J. W. (1990). Antioxidant functions of phytic acid. Free Radical Biology and
Medicine, 8(1), 61-69.[57]

Taylor, J. R., & Emmambux, M. N. (2008). Gluten-free foods and beverages from millets. In
Gluten-free cereal products and beverages (pp. 119-V). Academic Press.[58]

Chandrasekara, A., & Shahidi, F. (2011). Determination of antioxidant activity in free and
hydrolyzed fractions of millet grains and characterization of their phenolic profiles by HPLC-
DAD-ESI-MSn. Journal of Functional Foods, 3(3), 144-158. [59]

Sade, F. O. (2009). Proximate, antinutritional factors and functional properties of processed pearl
millet (Pennisetum glaucum). Journal of food technology, 7(3), 92-97. [60]

Kavitha, S., & Parimalavalli, R. (2014). Effect of processing methods on proximate composition
of cereal and legume flours. Journal of Human Nutrition and Food Science, 2(4), 1051.[61]
Awadelkareem, A. M., Hassan, E. G., Fageer, A. S. M., Sulieman, A. M. E., & Mustafa, A. M. 1.
(2015). The nutritive value of two sorghum cultivar. International Journal of Food and
Nutritional Sciences, 4(1), 1.. [62]

6101

Eur. Chem. Bull. 2023, 12 (Si6), 6091- 6102


https://scholar.google.co.in/citations?view_op=view_citation&hl=en&user=8-0NTjAAAAAJ&citation_for_view=8-0NTjAAAAAJ:2osOgNQ5qMEC
https://www.researchgate.net/publication/248510140_Content_and_HCl-extractability_of_minerals_as_affected_by_acid_treatment_of_pearl_millet
https://article.sciencepublishinggroup.com/html/10.11648.j.ijnfs.20160505.12.html
http://oar.icrisat.org/97/
https://article.sciencepublishinggroup.com/html/10.11648.j.ijnfs.20160505.12.html
https://dokumen.pub/whole-grains-processing-product-development-and-nutritional-aspects-0815382421-9780815382423.html
https://www.cabdirect.org/cabdirect/welcome/?target=%2fcabdirect%2fabstract%2f20103034984
https://www.sciencedirect.com/science/article/abs/pii/003194229183426L
http://www.aaccnet.org/initiatives/definitions/Pages/WholeGrain.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0308814609000831
https://pubmed.ncbi.nlm.nih.gov/2182395/
https://www.sciencedirect.com/science/article/pii/B9780123737397500083?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1756464611000338?via%3Dihub
https://www.semanticscholar.org/paper/Proximate%2C-antinutritional-factors-and-functional-Sade/da72df874aa53f76ac8785418b13f4cc2cc568ad
https://www.researchgate.net/publication/282309532_Effect_of_Processing_Methods_on_Proximate_Composition_of_Cereal_and_Legume_flours
https://www.researchgate.net/publication/282856151_THE_NUTRITIVE_VALUE_OF_TWO_SORGHUM_CULTIVAR

FORMULATION AND EVALUATION OF MIXED MILLET PANEER

63.

64.

65.

66.

67.

68.

69.

70.

71.

Section: Research Paper

Elyas, S. H., El Tinay, A. H., Yousif, N. E., & Elsheikh, E. A. (2002). Effect of natural
fermentation on nutritive value and in vitro protein digestibility of pearl millet. Food chemistry,
78(1), 75-79.. [63]

Pandit, M. G., Gadhe, K. S., & Alane, S. T. (2021). Studies on physic-chemical and mineral
evaluation of pearl millet, sorghum and soybean. [64]

Jaybhaye, R. V., Pardeshi, I. L., Vengaiah, P. C., & Srivastav, P. P. (2014). Processing and
technology for millet based food products: a review. Journal of ready to eat food, 1(2), 32-48.
[65]

Desai, A. D., Kulkarni, S. S., Sahoo, A. K., Ranveer, R. C., & Dandge, P. B. (2010). Effect of
supplementation of malted ragi flour on the nutritional and sensorial quality characteristics of
cake. Advance Journal of Food Science and Technology, 2(1), 67-71.[66]

Ghavidel, R. A., & Prakash, J. (2007). The impact of germination and dehulling on nutrients,
antinutrients, in vitro iron and calcium bioavailability and in vitro starch and protein digestibility
of some legume seeds. LWT-Food Science and Technology, 40(7), 1292-1299. [68]

Han et al. (2012) - Han, N. S., Park, Y. C., Kim, T. J. and Seo, J. H. (2012). Biotechnological
production of milk oligosaccharides. Biotechnol Adv. 30 (6). [68]

Jha, A., Tripathi, A. D., Alam, T., & Yadav, R. (2013). Process optimization for manufacture of
pearl millet-based dairy dessert by using response surface methodology (RSM). Journal of food
science and technology, 50(2), 367-373. [69]

Wadikar, D. D., Vasudish, C. R., Premavalli, K. S., & Bawa, A. S. (2006). Effect of variety and
processing on antinutrients in finger millet. JOURNAL OF FOOD SCIENCE AND
TECHNOLOGY-MYSORE-, 43(4), 370. [70]

Shivakumar, A. H., & Venkatesh, M. V. (2014). Process optimization for the production of
paneer (soft cheese) kheer blended with foxtail millet and finger millet flour. Journal of Research
in Agriculture and Animal Science, 2(6), 06-09. [71]

6102

Eur. Chem. Bull. 2023, 12 (Si6), 6091- 6102


http://144.76.89.142:8081/science/article/pii/B9780081008669000042
https://www.researchgate.net/publication/271912132_Quality_Characteristics_of_Vegetable-Blended_Wheat-Pearl_Millet_Composite_Pasta
https://www.semanticscholar.org/paper/Processing-and-Technology-for-Millet-Based-Food-A-Jaybhaye-Ma/e50e966715cfe6c910864a3aa775948db43581fd
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.654.2724&rep=rep1&type=pdf
https://www.semanticscholar.org/paper/The-impact-of-germination-and-dehulling-on-in-vitro-Ghavidel-Prakash/b5d9cd5a41a9eb452ba4224961a6d7d2829d679d
https://microbialcellfactories.biomedcentral.com/articles/10.1186/s12934-018-0947-2
https://www.researchgate.net/publication/251203852_Process_optimization_for_manufacture_of_pearl_millet-based_dairy_dessert_by_using_response_surface_methodology_RSM
https://www.researchgate.net/publication/286407309_Effect_of_variety_and_processing_on_antinutrients_in_finger_millet
http://www.questjournals.org/jraas/papers/vol2-issue6/B260609.pdf

