
 

  

 
Cover Page 

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:5(1), May:2021 

Online Copy of Article Publication Available: www.ijmer.in 
Digital certificate of publication:http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

DOI: http://ijmer.in.doi./2021/10.05.117 
Scopus Review ID: A2B96D3ACF3FEA2A 

Article Received: 10th May- Publication Date:30th May 2021 

 

 
143 

 

DEVELOPMENT AND STANDARDIZATION OF VALUE-ADDED PRODUCTS WITH DEHYDRATED 
MARIGOLD FLOWER 

 
1Sowmya Rumandla  and 2Dr. Meena Kumari Patangey 

¹Student & Researcher and ²Head of the Department & Project Guide 
1Clinical Nutrition and Dietetics and 2Department of Nutrition 

St. Ann’s College for Women, 
Hyderabad, Telangana, India 

 
Abstract: The objective of the present study was to assess the nutritional composition and total carotenoid activity of dehydrated 
marigold flowers and to develop value added products by incorporating the dehydrated petal powder to increase the consumption of 
edible flowers in the daily diet. Three different variations of the nankhatai, muffins and murukku were prepared by incorporating 
dehydrated marigold petal powder and were subjected to acceptability studies. The macronutrient composition was computed and time 
period study was administered. Nankhatai and Murukku with 5 per cent variation and Muffins with 10 per cent variation were found to 
be most acceptable. Nankhatai and murukku was found to be suitable for consumption after 20days of storage, while muffins could be 
store up to 10 days under refrigerated conditions. 
 
Keywords: Marigold, Dehydration, Nutritional composition, Shelf-lifeStudies, Total Carotenoid Activity Value Addition. 
 
Introduction 

“The edible flower is defined as non-toxic, innocuous flowers with health benefits consumed in human diet”. Edible flowers 
impart unique and powerful color, flavor and aroma to the food, and therefore have gained popularity in the culinary world as an 
innovative ingredient. Tangeteserecta, commonly known as Marigold, is an evergreen, belonging to the Asteraceae family. All the 
parts of the flower and their respective chemical constituents are used for their anti-tumor, spasmolytic, antifertility, antipyretic, 
hypoglycemic, anti-inflammatory, analgesic, antimicrobial, CNS depressant, and hypertensive activity. Flowers are highly perishable 
owing to their high moisture content. Dehydration is one of the most convenient methods of food preservation practiced worldwide. 
Dehydration aids in the removal of moisture, which prevents the growth and proliferation of microorganisms responsible for decay 
and also diminishes many moistures driven deterioration reactions. Value addition to food products has assumed vital importance in 
recent days. Thus, the present investigation is an attempt to analyze the nutritional composition of dehydrated marigold flowers, 
formulate value added products from the dehydrated flower powder and study their shelf life. 
 
Materials and methods 

The raw material required for the study was procured from local markets of Hyderabad. The sepals were manually separated, 
the petals and stalk were washed in water to urge obviate extraneous matter. The petals were spread on a tray drier and allowed to dry 
at 60±4°C. Drying was continued till the flowers became completely dry and crisp and constant weight was attained. The dehydrated 
flowers were ground into powder using grinder and sieved through a 60-mesh sieve. The powder was packed in aluminum foil 
pouches and stored in an airtight container in a refrigerated condition until used for further study. The dehydrated flower powder was 
subjected to nutrient analysis. Moisture, protein, fat, ash, potassium, iron, zinc and carotenoid content were estimated with standard 
AOAC methods. Different variations of Nankhatai, Muffins and Murukku were prepared by incorporating dehydrated marigold petal 
powder. 
 

Name of the 
products 

Ingredients used % level of incorporation of 
dehydrated marigold petal 
powder 

Nankhatai Wheat flour, Ghee, Sugar, Chickpea flour 5, 10 and 15 
Muffins Wheat flour, Sugar, Butter, Milk, Essence and 

Baking powder 
5, 10 and 15 

Murukku Chickpea flour, Rice flour, Salt, Red chilli 
powder, Carrom seeds, Butter and Oil 

5, 10 and 15 

Table 1 Development of Value-added Products 
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Nutrient composition of the best accepted developed products was computed based on the nutritional composition of the 
ingredients. Shelf life study was done for the products based on sensory scores and microbial analysis. Data was analyzed using one-
way analysis of variance (ANOVA) and in randomized complete block design to determine the level of significance. 
Results and discussion  
Nutritional analysis of dehydrated flowers  

The results of the nutritional analysis of dehydrated marigold flowers per 100g are shown in Table 2. The variation in the 
proximate composition of fresh and dehydrated marigold flowers may be attributed to the difference in genetic, environmental, 
ecological and harvest conditions of the plant. 

 
Nutrients Dehydrated Marigold Flower 

per 100gms 
(Dry weight) 

Moisture % 8.12 
Protein g 8.61 
Fat g 8.7 
Total Ash % 5.96 
Carbohydrates g 68.6 
Energy Kcal 387.2 
Ascorbic acid mg 83.4 
Calcium mg 1162.5 
Zinc mg 15.9 
Potassium mg 4987.6 
Iron mg 12.2  
Total Antioxidant Activity μg 1306.06 

 Total Carotenoid Activity μg 42137.6 
Beta Carotenoids μg 264.40 

Table 2: Nutrient analysis of dehydrated Marigold flowers 
 

Development of the value-added products and sensory evaluation 
Value added products viz., nankhatai, muffins and murukku were prepared by incorporating dehydrated marigold flowers. 

The ultimate aim of any food item is not only to provide nutrients but also to give sense of delight to consumers by virtue of desired 
colour, flavour, taste, texture and overall acceptability. In order to determine consumer acceptability, the products were evaluated by 
organoleptic quality attributes by ranking the responses using a 9-point hedonic scale sensory evaluation test. The sensory evaluation 
test was carried out among 50 semi trained panel members. 

 
Nankhatai are popular Indian baked products preferred all age groups. The score for color ranged from 7.14 to 8.05, for 

texture ranged from 6.78 to 8.14, taste ranged from 6.81 to 8.09, for flavor ranged from 6.99 to 7.99 and for overall acceptability 
ranged from 7.01 to 7.79. The control had highest score for overall acceptability. Among three variations of marigold nankhatai, N1 (5 
per cent) scored better in all sensory attributes and N3 (15 per cent) scored least. 

 
Sample NO 

 
Sensory Attributes 

  
Color 

 
Texture 

 
Taste 

 
Flavor 

Over all 
acceptability  

N(control) 7.14± 0.74 8.14± 0.57 8.09 ± 0.57 7.90 ± 0.74 7.79 ± 0.63 
N1 7.21 ± 0.63 8.01± 0.67 7.77 ± 0.42 6.99± 0.82 7.68 ± 0.47 
N2 7.58 ± 0.72 7.55 ± 0.50 7.10 ± 0.74 7.20 ± 0.42 7.44 ± 0.68 
N3 8.05 ± 0.76 6.78 ± 0.42 6.81± 0.43 7.99 ± 0.67 7.01 ± 0.47 
Mean 7.49 7.62 7.44 7.52 7.48 
C D Value 0.5810 0.4386 0.4553 0.4924 0.3978 

Table 3: Mean sensory profile of Nankhatai 
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Among marigold muffins, Mf2 was found to be most accepted with scores7.80, 7.90, 7.80, 7.40 and 8.10 for colour, texture, 

taste, flavor and overall acceptability respectively. Similar sensory scores for flavor and overall acceptability were observed in control 
and Mf2 muffins. Mf3 muffins had the highest score for color 8.10. This may be attributed to the fact that the colour of the muffins 
turns yellow with increase in the amount of marigold petal powder due to the baking at high temperatures. 
 

 
 

 
Sensory Attributes 

  
Color 

 
Texture 

 
Taste 

 
Flavor 

Over all 
acceptability  

Mf(control) 7.10 ± 0.57 7.80 ± 0.79 8.00 ± 0.63 7.80 ± 0.63 7.50 ± 0.74 
Mf1 7.50 ± 0.71 7.50 ± 0.71 7.40 ± 0.52 7.10 ± 0.87 7.80 ± 0.63 
Mf2 7.80 ± 0.63 7.90 ± 0.74 7.80 ± 0.63 7.40 ± 0.52 8.10 ± 0.74 
Mf3 8.10 ± 0.74 7.10 ± 0.74 7.10 ± 0.87 7.80 ± 0.63 7.50 ± 0.53 
Mean 7.625 7.57 7.57 7.625 7.88 
C D Value 0.56606 0.58235 0.49556 0.59559 0.45965 

Table 4: Mean sensory profile of Muffins 
 

Murukku is a traditional Indian snack prepared from rice flour. The scores for color ranged from 7.00 to 8.00, for texture 6.90 
to 8.00, for taste 6.89 to 7.79, for flavor 6.89 to 7.6.8 and for overall acceptability 6.21 to 7.57. The control had highest score for all 
the characteristics compared to the other variations. Among marigold petal powder incorporated murukku, M1(5 per cent petal 
powder) was found to be best accepted with highest scores for texture (7.77), flavor (7.66), taste (7.68) and overall acceptability 
(7.36). The scores were higher for M3(15 per cent petal powder) being 8.00 respectively. 

 
Sample NO 

 
Sensory Attributes 

  
Color 

 
Texture 

 
Taste 

 
Flavor 

Over all 
acceptability    

M(control) 7.00 ± 0.67 8.00± 0.67 7.79± 0.79 7.68 ± 0.67 7.57 ± 0.50 
M1 7.50 ± 0.53 7.77 ± 0.42 7.68 ± 0.67 7.66 ± 0.67 7.36 ± 0.48 
M2 7.70 ± 0.82 7.45 ± 0.50 7.34 ± 0.47 7.11 ± 0.74 7.24 ± 0.63 
M3 8.00± 0.82 6.90 ± 0.57 6.89 ± 0.57 6.89± 0.67 6.71 ± 0.68 
Mean 7.55 7.53 7.42 7.36 7.22 
C D Value 0.61681 0.43118 0.57094 0.56908 0.51285 

Table 5: Mean sensory profile of Murukku 
 

 
Computation of the nutritional composition of the developed products 
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The nutrient composition of the best accepted and control products was computed and the results are displayed in Table 6. 
There was a major increase in the total carotenoid content of the nankhatai, muffins and murukku upon addition of marigold petal 
powder due to the high content of carotenoid in the flower powder. The calcium content also improved significantly.  
 

Food 
Products 
(per 100gm) 

Energy 
(K.Cal) 

Protein 
(gm) 

Fat 
(gm) 

Carb 
(gm) 

β- 
carotene 
(mcg)  

Calcium 
(mg) 

Iron 
(mg) 

Total 
Carotenoids 
(mcg) 

Nankhatai 530.07 7.46 28.4 61.09 4180.8 23.4 1.7 3130 
Muffins 360.07 50.78 6.07 14.82 2300.9 88.33 1.31 2100 
Murukku 513.3 47.7 8.7 31.9 1379.4 38.6 3.13 2989 

Table 6: Nutritional composition of developed products 
 
Shelf life study of the developed products  

Nankhatai, muffins and murukku were packed laminate pouches made of metalized polyester polyethylene pouches and 
stored at refrigerated temperature. Sensory attributes and microbial population for the best accepted products of nankhatai and 
murukku were observed at an interval of 20 days i.e., initial, 0th and 20th day. For muffins it was observed at an interval of 0th and 7th 
day.  

 
Shelf life study of the products by sensory evaluation  

The results in the form of mean sensory score after evaluation of nankhatai from initial day to 0 days of storage are presented 
below. Decrease in the sensory score of nankhatai was observed during storage period.  For N1 (5 per cent) variation the 0th day 
sample showed scores of 8.10, 7.70, 7.90, 7.80 and 7.90 for color, texture, taste, flavor and overall acceptability respectively, whereas 
on the 20th day the mean sensory scores of 7.50 (color), 6.90(texture), 6.80 (taste), 7.20 (flavor) and 7.40 (overall acceptability) after 
20 days of storage studies. 

 
Decrease in the sensory score of muffins was observed during storage period. For Mf2 (10 per cent) variation the 0th day 

sample showed scores of 7.90, 7.80, 7.90, 7.90 and 7.90 for color, texture, taste, flavor and overall acceptability respectively, whereas 
the 10th day sample had mean sensory scores of 6.60 (color), 6.50 (texture), 6.60 (taste), 6.50(flavor), 7.28 (overall acceptability) after 
10 days of storage studies. 

 
Decrease in the sensory score of murukku was observed during storage period. For M1 (5 per cent) variation the 0th day 

sample showed scores of 7.70, 7.80, 7.60, 7.60 and 7.40 for color, texture, taste, flavor and overall acceptability respectively, whereas 
the 20th day sample had mean sensory scores of 7.00 (color), 7.00 (texture), 6.40 (taste), 6.50 (flavor) and 6.50 (overall acceptability) 
after 20 days of storage studies. 

 
Shelf life study of the products by microbial population 

The microbial load of marigold petal powder incorporated nankhatai is given below.  The total viable count was nil on initial 
day and it was <10 CFU on the 20th day. E coli and Salmonella were absent, Yeast count was also <10 CFU. The difference in 
microbial count from initial to 10th day was not significantly high. The total viable count of muffins was nil on initial day and it was 
<10 CFU on the 10th day was 9.8*10^8. E coli and Salmonella were absent, Yeast count was <10 CFU on initial day and 7.8*10^5 
The difference in microbial count from initial to 10th day was significantly higher. The total viable count of murukku was nil on initial 
day and it was 2.5*10^2 CFU on the 20th day 2.6*10^2was E coli and Salmonella were absent, Yeast count was <10 CFU on initial 
day as well as on the 20th day. The difference in microbial count from initial to 20th day was not significantly higher. 
 
Discussion 

Now-a-days an increased amount of attention is focused on the development of value-added foods with improved nutritional 
quality that promote wellbeing and health. The increasing of awareness amongst consumers is placing greater demand on products that 
offer maximum health benefits. The marigold petal powder was incorporated in the food products like nankhatai, muffins and 
traditional Indian snack murukku at different levels. The results show that nankhatai and murukku prepared with 5% and muffins 
prepared with 10% incorporation of dehydrate marigold petal powder had highest mean sensory scores for all the sensory attributes 
compared to other variations studied.  
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Conclusion 
It is concluded that marigold is an excellent antioxidant source as the flower being rich in β - carotene and carotenoids the 

compounds responsible for the plants radiant color. A first attempt was made to use the traditional marigold flower petal powder 
easily available in abundance.   Marigold flowers can be dehydrated into a powder form and acceptable value-added products can be 
developed by incorporating the dehydrated flower powder to enhance nutritional value and enrich therapeutic benefits. Thus, with 
further modification, marigold flowers can very well be exploited for value addition and consumption. 
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