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ABSTRACT

	Aims: To study the Physico-chemical properties of Noni (Morinda citrifolia) juice and Jaggery enriched Shrikhand during the storage period at both room and refrigeration temperature.

Place and Duration of Study: Department of Dairy Technology, Dairy Science College, Bangalore. between 2020 and 2022.

Methodology: Control Shrikhand and optimized Shrikhand with 2% Noni juice and 15% Jaggery has been kept for storage studies at room temperature for 2 days and refrigeration temperature for 21 days and physico chemical properties has been analysed at 1 day interval for room temperature sample and at 3 days interval for refrigeration sample. R Software has been used to identify the significant difference between control and optimized Shrikhand.

Results: Optimized Shrikhand has moisture 44.21, ash 0.78, water activity (aw) 0.92, fat 8.60%, protein 9.41%, acidity 0.92% LA, peroxide value 0. Whereas control sample has moisture 41.83%,ash 0.66%, water activity (aw) 0.91, fat 8.63%, protein 9.40%, acidity 0.87% LA, peroxide value 0. On Storage both at room temperature and refrigeration temperature optimized Shrikhand has better shelf life than control Shrikhand.


Conclusion: On Storage of both control Shrikhand and optimized Shrikhand at room temperature (30±1oC) and refrigeration temperature (4±1oC) Optimized Shrikhand with 2% Noni juice and 15% Jaggery has better Physico chemical properties, Overall acceptability and shelf life compared with other samples and control sample. 
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1. INTRODUCTION
[bookmark: _GoBack]“Shrikhand is a fermented milk product obtained from dahi by partial drainage of whey, to which sugar, fruits and nuts are added. Enriched Shrikhand was prepared by addition of noni juice and jaggery. Which improves therapeutic and health benefits of the product. Noni Fruit (Morinda citrifolia) is known as a medicinal fruit belongs to the family Rubiaceae. It is a non-conventional under-utilized fruit originated in South East Asia and distributed in Polynesia, India, Australia & South America. Noni fruit attracted the attention of researchers in the pharmaceutical and food industry. Chemical and nutritional analyzes performed in Noni fruit reveals the existence of more than 200 phytochemical substances such as acids, alcohols, phenols, saccharides, anthraquinones, carotenoids, esters, terpenoids, flavonoids, glycosides, irridoids, ketones, lactones, lignans, nucleosides, sterols and aromatic compounds. M. citrifolia may induce therapeutic effects, including antimicrobial, antioxidant, anti-inflammatory, antidiabetic, analgesic, anticarcinogenic properties” (Almeida et al., 2019).
Jaggery is an unprocessed kind of natural sugar that is produced by concentrating sugarcane juice. Since it is utilised in pharmaceutical formulations, Jaggery also known as "medicinal sugar," is produced in India to a greater than 70 per cent global share. The study is about the physicochemical properties of the Morinda citrifolia (Noni) juice and Jaggery enriched Shrikhand during the storage period at room temperature for 3 days and at refrigeration temperature for 24 days.

2. material and methods 
Whole milk, Noni fruit juice, Jaggery, sugar, lactic starter culture, polypropylene cups, Moisture, fat, protein, ash, viscosity, colour, aw, acidity and peroxide value.

Flow Chart 1: Process Production of Morinda citrifolia (Noni) juice and Jaggery enriched Shrikhand
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Shrikhand was prepared with a slight modification. Fresh cow milk was procured from the Student’s Experimental Dairy Plant (SEDP) Dairy Science College, Bangalore. Subjected to heating at 950C/5min and cooled to 420C, and then Dahl culture (Lactococcus lactis ssp. lactis, Lactococcus lactis ssp. cremoris, Streptococcus thermophilus) was added at the rate of 0.2% and followed by incubation at 420C/5-6hr. Chakka was obtained by draining off whey for 12hrs using a muslin cloth. The calculated amount of Noni juice at the rate of 2% and Jaggery at the rate of 15% was added to obtained chakka and kneading was done until smooth consistency was obtained and packed in polypropylene cups and stored at 5°C temperature.

2.2 Analytical methods for physical and chemical analysis
The formulated Shrikhand prepared with the admixture of Noni fruit juice and Jaggery was subjected for physicochemical tests and packaged in the Polypropylene cups and then subjected for shelf stability at ambient temperature for 1 day interval for 3 days and at refrigerated temperature (4±10C) for 3 days interval.
2.2.1 Moisture
Moisture content of Shrikhand was determined by gravimetric method as per standard procedures ISI: SP 18 (Part XI) 1981.
2.2.2 Fat
For the estimation of fat in Shrikhand was diluted with distilled water (1:2.5 W/V) and then with 80 per cent sulphuric acid (specific gravity of 1.73 at 20˚C). The fat content was determined by modified Gerber test ISI: 1224, (1977) for milk.
2.2.3 Protein 
The protein content of Shrikhand samples was determined by kjeldhal method as per the procedure mentioned in IS: SP: 18 (Part XI), 1981.

2.2.4 Ash
Ash content of Shrikhand was determined by dry ashing method using muffle furnace as per standard procedures IS: SP: 18 (Part XI), 1981.
2.2.5 Viscosity 
Viscosity of Shrikhand was measured by using Ostwald viscometer as per standard procedures IS: SP: 18 (Part XI), 1981.
2.2.6Colour
Colour of developed Shrikhand was measured by using colorimeter
2.2.7 Water activity
Water activity of the developed Shrikhand was determined by method as per ISI: SP 18 (Part XI), 1981.
2.2.8 Acidity
Acidity of Shrikhand was estimated by titration method as per ISI: SP: 18: 1479, (Part-XI), 1981.
2.2.9 Peroxide value
The peroxide value of Shrikhand was determined by Iodometric titration method which is based on AOAC (2000).

2.3 Statistical analysis 
Statistical Analysis The data were analyzed using R software (version 4.1.3) for statistical computing, with the dplyr and agricolae packages employed for data organization and processing. Response variables were collected from three replications of the trials, and ANOVA tables were generated to evaluate the effects of the variables on the response measures. When the F value was found to be significant, the critical difference (P = 0.05) was calculated using a formula to identify significant differences. The tables highlight significant differences among treatment means by using distinct superscripts.

C𝑟𝑖𝑡𝑖𝑐𝑎𝑙𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 (𝐶𝐷) = √(2 X MSS(E)  X tα)/r
Where, 
MSS (E) = Mean Sum of squares of the error 
r = number of replications 
tα = table t value of the α level of significance

3. Results and Discussion
3.1 Effect on physico chemical quality of optimized Shrikhand stored at ambient temperature (30±1°C)
     The effect of Noni juice and Jaggery on the physical quality of Shrikhand stored at ambient temperature (30±1 °C) were presented in Table 1.
Moisture
     On 0th day control Shrikhand showed moisture content of 41.83 per cent and optimized Shrikhand showed moisture content of 44.21per cent, compared to control optimized Shrikhand is having more moisture. On 1st day control Shrikhand and optimized Shrikhand showed slight decrease in moisture content up to 41.56 per cent and 43.83 per cent respectively. On 2nd day of storage, control Shrikhand and optimized Shrikhand showed further decrease in moisture content up to 40.83 per cent and 42.25 per cent respectively, There was a slight decrease in moisture content during storage. On 3rd day deterioration has been observed in the control sample. The statistical data revealed that there was significant difference between the control Shrikhand and optimized Shrikhand.
Ash
     The ash content of the control Shrikhand and optimized Shrikhand were 0.66 and 0.78, respectively, on 0th day. On 1st day ash content were 0.67 for control Shrikhand and 0.79 for optimized Shrikhand. On 2nd day of storage ash content of control Shrikhand was 0.67 and for optimized Shrikhand was 0.80. There was a slight increase in ash content during storage. On 3rd day observed slight deterioration in the control sample. The statistical data revealed that there was significant difference between the control Shrikhand and optimized Shrikhand.
Water Activity (aw)
     On 0th day control Shrikhand and optimized Shrikhand showed the water activity (aw) of 0.91 and 0.92, respectively. On 1st day water activity (aw) of control Shrikhand was 0.91 and for optimized Shrikhand was 0.93. On 2nd day water activity (aw) were 0.92 and 0.93 for control Shrikhand and optimized Shrikhand respectively, water activity is almost same during storage. On 3rd day observed slight deterioration in the control sample. The statistical data revealed that there was significant difference between the control Shrikhand and optimized Shrikhand.
Table 1. Effect on physico chemical quality of optimized Shrikhand stored at ambient temperature (30±1°C)
	
	Moisture (%)
	Ash (%)
	Water Activity(aw)

	
	No of storage days

	
	0
	1
	2
	3
	0
	1
	2
	3
	0
	1
	2
	3

	CS
	41.83b
	41.56b
	40.83b
	S
	0.66b
	0.67b
	0.67b
	S
	0.91a
	0.91a
	0.92a
	S

	OS
	44.21a
	43.83a
	42.25a
	42.20
	0.78a
	0.79a
	0.80a
	0.83
	0.92a
	0.93a
	0.93a
	0.93

	CD (P=0.05)
	0.74
	0.88
	0.71
	NS
	0.03
	0.03
	0.07
	NS
	0.03
	0.03
	0.03
	NS


Note: CS – Control Shrikhand, OS – Optimized Shrikhand, All the values are average of 3 trials, CD – Critical Difference, Similar superscripts indicate non-significance at the corresponding critical difference (CD)
3.2 Effect on physico chemical quality of optimized Shrikhand stored at refrigeration temperature (4±1 °C)
The effect of Noni fruit juice and jaggery on the physical quality of Shrikhand at refrigeration temperature (4±1 °C) was shown in the Table 2.
      Fresh samples of control and optimized Shrikhand had secured moisture scores of 41.83 and 44.21, respectively. Control received an 41.49 on the 3rdday of storage, whereas the optimized sample received an 43.88, there was slight reduction of moisture in optimized sample. On the 6thday, the optimized sample received score of 43.45 and the control received a score of 41.15. On the 9thday, the optimized sample received a score of 43.22 and the control received a score of 40.81, there was decrease in moisture content. On 12th day further decrease in moisture observed in control and optimized Shrikhand of 40.51 and 43.00, respectively. Control and optimized Shrikhand on 15th day had decreased moisture of 40.25 and 42.71 respectively. On 18th day control had moisture of 40.03 and optimized Shrikhand had moisture of 42.37. After 21 days of storage, the optimized sample received a score of 42.07 and the control sample was spoiled. The moisture content decreased with increase in storage period. The statistical data revealed that there was significant difference between control and optimized sample with respect to moisture. 
     On 0th day control and optimized Shrikhand had an ash content of 0.71 and 0.78, respectively. Control received a 0.73 on the 3rdday of storage, whereas the optimized sample received a score of 0.78, there was increase in ash content with increase in storage period. On the 6thday, the optimized sample received score of 0.79 and the control received a score of 0.72. On the 9thday, the optimized sample received a score of 0.79 and the control received a score of 0.73, there was increase in ash content. On 12th day further increase in ash content was observed in control and optimized Shrikhand 0.73 and 0.79, respectively. Control and optimized Shrikhand on 15th day had an ash content of 0.73 and 0.80 respectively. On 18th day there was further increase in ash, control had an ash of 0.74 and optimized Shrikhand had moisture of 0.80.  After 21 days of storage, the optimized sample received a score of 0.80 and the control sample was spoiled. The ash content increases with increase in storage period. The statistical data revealed that there was significant difference between control and optimized sample with respect to moisture. 
     On 0th day control and optimized Shrikhand had a water activity of 0.93 and 0.91, respectively. Control received a 0.92 on the 3rdday of storage, whereas the optimized sample received a score of 0.90, there was slight decrease in water activity on 3rd day of storage. On the 6thday, the optimized sample received score of 0.91 and the control received a score of 0.92. On the 9thday, the optimized sample received a score of 0.90 and the control received a score of 0.92, on 12th day water activity of control and optimized Shrikhand was 0.92 and 0.91, respectively. Control and optimized Shrikhand on 15th day had a water activity of 0.92 and 0.91 respectively. On 18th day water activity was 0.91 of control Shrikhand and optimized Shrikhand had a water activity of 0.91.  After 21 days of storage, the optimized sample received a score of 0.91 and the control sample was spoiled. There was no much significant difference between control and optimized sample in water activity with increase in storage days. 
Table 2. Effect on physico chemical quality of optimized Shrikhand stored at refrigeration temperature (4±1 °C)
	Days
	Moisture (%)
	Ash (%)
	Water Activity(aw)

	
	CS
	OS
	CD (P=0.05)
	CS
	OS
	CD (P=0.05)
	CS
	OS
	CD (P=0.05)

	0
	41.83ᵇ
	44.21ᵃ
	0.74
	0.71ᵃ
	0.78ᵃ
	0.11
	0.93ᵃ
	0.91ᵇ
	0.01

	3
	41.49ᵇ
	43.88ᵃ
	0.92
	0.73ᵇ
	0.78ᵃ
	0.11
	0.92ᵃ
	0.90ᵇ
	0.01

	6
	41.15ᵇ
	43.45ᵃ
	0.90
	0.72ᵇ
	0.79ᵃ
	0.10
	0.92ᵃ
	0.91ᵃ
	0.03

	9
	40.81ᵇ
	43.22ᵃ
	0.77
	0.73ᵃ
	0.79ᵃ
	0.10
	0.92ᵃ
	0.90ᵇ
	0.01

	12
	40.51ᵇ
	43.00ᵃ
	0.65
	0.73ᵃ
	0.79ᵃ
	0.11
	0.92ᵃ
	0.91ᵃ
	0.09

	15
	40.25ᵇ
	42.71ᵃ
	0.78
	0.73ᵇ
	0.80ᵃ
	0.10
	0.92ᵃ
	0.91ᵃ
	0.09

	18
	40.03ᵇ
	42.37ᵃ
	0.79
	0.74ᵇ
	0.80ᵃ
	0.10
	0.91ᵃ
	0.91ᵃ
	0.02

	21
	S
	42.07
	NS
	S
	0.80
	NS
	S
	0.91
	NS


Note: CS – Control Shrikhand, OS – Optimized Shrikhand, All the values are average of 3 trials, CD – Critical Difference, Similar superscripts indicate non-significance at the corresponding critical difference (CD)
3.3 Effect on chemical quality of optimized Shrikhand stored at ambient 
Temperature (30±1°C)
     The effect of Noni juice and Jaggery on the chemical quality of Shrikhand stored at ambient temperature (30±1 °C) were presented in Table 3.
Fat
     On 0th day the fat per cent of the control and optimized Shrikhand were 8.63 and 8.60, respectively. On 1st day of storage at room temperature fat per cent in Control Shrikhand was 8.63 and optimized Shrikhand was 8.60. On 2nd day of storage fat per cent was slightly increased in control Shrikhand fat percent was 8.70 and 8.70 in optimized Shrikhand. On 3rd day observed slight deterioration of control sample. The statistical data revealed that there was no significant difference between the control Shrikhand and optimized Shrikhand.
Protein
     The control Shrikhand and optimized Shrikhand showed protein per cent of 9.40 and 9.41, respectively. Optimized Shrikhand is having more protein than control Shrikhand. On 1st day of storage showed increase in protein per cent with 9.40 in control Shrikhand and 9.45 in optimized Shrikhand. On 2nd day of storage control and optimized Shrikhand showed further increase in protein content up to 9.40 and 9.46, respectively. Whereas on 3rd day of storage deterioration of control sample was observed. The control and optimized samples were not differed significantly, according to the statistical data.	
Acidity
     The optimized sample's acidity was 0.92 % LA, while the control's was 0.87 % LA. The control sample and the optimized sample had acidity levels of 1.05 and 1.10 % LA, respectively on the 1st day of storage. The acidity increased to 1.20% LA for the control sample and 1.3% LA for the optimized sample after the 2nd day of storage. The longer the Shrikhand was stored, the more acidic it became. Whereas on 3rd day deterioration of control sample was observed. The statistical data demonstrated that the control and optimized samples were not differed significantly.
Peroxide value
     The control and optimized sample's Peroxide value was nil on 0th day. The control sample and the optimized sample had peroxide value of 0.6 and 0.5, respectively on the 1st day of storage. The Peroxide value increased to 0.8 for the control sample and 0.6 for the optimized sample after the 2nd day of storage. Whereas on 3rd day of storage deterioration of control sample was observed. Longer the Shrikhand was stored, more will be the peroxide value. The peroxide value of optimized Shikhand was lesser than the optimized sample. The statistical data demonstrated that the control and optimized samples were not differed significantly.



Table 3. Effect on chemical quality of optimized Shrikhand stored at ambient temperature (30±1°C)
	Sample
	Fat (%)
	Protein (%)
	Acidity (% Lactic acid)
	Peroxide Value (meq O2/kg fat)

	
	No of storage days

	
	0
	1
	2
	3
	0
	1
	2
	3
	0
	1
	2
	3
	0
	1
	2
	3

	CS
	8.63a
	8.63a
	8.70a
	S
	9.40a
	9.40a
	9.40a
	S
	0.87a
	1.05a
	1.20a
	S
	0
	0.60a
	0.80a
	S

	OS
	8.60a
	8.60a
	8.70a
	8.77
	9.41a
	9.45a
	9.46a
	9.44
	0.92a
	1.10a
	1.30a
	1.35
	0
	0.50a
	0.60a
	0.90

	CD (P=0.05)
	0.73
	0.73
	0.64
	NS
	0.09
	0.07
	0.08
	NS
	0.11
	0.21
	0.26
	NS
	NS
	0.26
	0.26
	NS


Note: CS – Control Shrikhand, OS – Optimized Shrikhand, All the values are average of 3 trials, CD – Critical Difference, Similar superscripts indicate non-significance at the corresponding critical difference (CD)












 Table 4 Effect on chemical quality of optimized Shrikhand stored at refrigeration temperature (4±1 °C)
	Storage Interval (days)
	Fat (%)
	Protein (%)
	Acidity (per cent Lactic acid)
	Peroxide Value (meq O2/kg fat)

	
	CS
	OS
	CD (P=0.05)
	CS
	OS
	CD (P=0.05)
	CS
	OS
	CD (P=0.05)
	CS
	OS
	CD (P=0.05)

	0
	8.60a
	8.63a
	0.74
	9.40a
	9.41a
	0.09
	0.90ᵃ
	0.92ᵃ
	0.10
	0
	0
	NS

	3
	8.61a
	8.64a
	0.73
	9.40a
	9.41a
	0.09
	0.92ᵃ
	0.94ᵃ
	0.07
	0
	0
	NS

	6
	8.63a
	8.64a
	0.60
	9.40a
	9.41a
	0.09
	0.94ᵃ
	0.96ᵃ
	0.09
	0
	0.06a
	NS

	9
	8.64a
	8.75a
	0.59
	9.41a
	9.42a
	0.10
	0.96ᵃ
	0.98ᵃ
	0.08
	0.11b
	0.26a
	0.05

	12
	8.65a
	8.76a
	0.59
	9.41a
	9.42a
	0.10
	1.00ᵃ
	1.00ᵃ
	0.10
	0.10b
	0.23a
	0.10

	15
	8.66a
	8.76a
	0.59
	9.41a
	9.43a
	0.10
	1.08ᵃ
	1.03ᵃ
	0.14
	0.31a
	0.36a
	0.14

	18
	8.68a
	8.77a
	0.58
	9.42a
	9.43a
	0.10
	1.80ᵃ
	1.05ᵇ
	0.14
	0.60b
	0.58a
	0.14

	21
	S
	8.78
	NS
	S
	9.41
	NS
	S
	1.07
	NS
	S
	0.73
	NS



Note: CS – Control Shrikhand, OS – Optimized Shrikhand, All the values are average of 3 trials, CD – Critical Difference, Similar superscripts indicate non-significance at the corresponding critical difference (CD)

The effect of Noni fruit juice and jaggery on the chemical quality of Shrikhand at refrigeration temperature (4±1 °C) was shown in the Table 4.
     Fresh samples of control and optimized Shrikhand had fat per cent of 8.60 and 8.63, respectively. Control had fat per cent of 8.61 on the 3rdday of storage, whereas the optimized sample had 8.64, there was slight reduction of fat in the samples. On the 6thday, the optimized sample received score of 8.64 and the control received a score of 8.63. On the 9thday, the optimized sample received a score of 8.75 and the control received a score of 8.64. On 12th day fat content in control and optimized Shrikhand was 8.65 and 8.76, respectively. Control and optimized Shrikhand on 15th day had fat of 8.66 and 8.76 respectively. On 18th day control had fat of 8.68 and optimized Shrikhand had a fat of 8.77.  After 21 days of storage, the optimized sample received a score of 8.78 and the control sample was spoiled. The fat was almost same during the storage period. The statistical data revealed that there was significant difference between control and optimized Shrikhand.
     Fresh samples of control and optimized Shrikhand had protein per cent of 9.40 and 9.41, respectively. Control had protein of 9.40 on the 3rdday of storage, whereas the optimized sample had 9.41. On the 6thday, the optimized sample received score of 9.41 and the control received a score of 9.40. On the 9thday, the optimized sample received a score of 9.42 and the control received a score of 9.41. On 12th day protein content in control and optimized Shrikhand was 9.41 and 9.42, respectively. Control and optimized Shrikhand on 15th day had protein of 9.41 and 9.43 respectively. On 18th day control had protein of 9.42 and optimized Shrikhand had a protein of 9.43.  After 21 days of storage, the optimized sample received a score of 9.41 and the control sample was spoiled. The protein was almost same during the storage period. The statistical data revealed that there was no significant difference between control and optimized Shrikhand.
     For the control and enriched Shrikhand, the titratable acidity at day 0 was 0.90 and 0.92 % LA, respectively. Over the course of storage, the titratable acidity progressively rose. On the 3rd day, the titratable acidity for the enriched Shrikhand was 0.94 % LA and the control was 0.92 % LA. On the 6th day, the titratable acidity for the control and enriched Shrikhand was 0.94 and 0.96 % LA, respectively. On the 9th day, the titratable acidity for the control and enriched Shrikhand was 0.96 and 0.98 % LA, respectively. On 12th day, the titratable acidity for the control and enriched Shrikhand was 1.00 and 1.00 % LA, respectively, On the 15th day, the titratable acidity for the control and enriched Shrikhand was 1.08 and 1.03 % LA, respectively. On the 18thday, the titratable acidity for the control and enriched Shrikhand was 1.80 and 1.05 % LA, respectively After 21 days of storage, control sample was spoiled and the enhanced Shrikhand exhibited titratable acidity of 1.07 % LA. Acidity increases with increase in storage period. According to statistical analysis, there was no significant difference between the control and enriched Shrikhand over the course of storage.  
     On 0, 3 and 6th day control Shrikhand had the Nil peroxide value, enriched Shrikhand, had the peroxide value of Nil on 0 and 3rd of storage, whereas on 6th day of storage optimized Shrikhand had the peroxide value of 0.06. Over the course of storage, the peroxide value progressively rose. On the 9thday, the peroxide value for the enriched Shrikhand was 0.26 and the control was 0.11. On the 12thday, the peroxide value for the control and enriched Shrikhand was 0.10 and 0.23, respectively. On the 15thday, the peroxide value for the control and enriched Shrikhand was 0.31 and 0.36, respectively. On 18th day, the peroxide value for the control and enriched Shrikhand was 0.60 and 0.58, respectively. After 21 days of storage, the enhanced Shrikhand exhibited peroxide value of0.73 and control sample was spoiled. Peroxide value increases with increase in storage period. According to statistical analysis, the difference between the control and enriched Shrikhand over the course of storage was statistically significant.
3.5 Discussion
3.5.1 Effect on physicochemical quality of optimized Shrikhand stored at ambient temperature (30±1°C)
Sonawane et al. (2007) performed storage studies on the basis of results of sensory evaluation of treatment combinations, the most acceptable are 30% sugar and 15% strawberry pulp (S1P2) and 40% sugar and 15% strawberry pulp (S2P2) were selected for storage studies. Chemical analysis of samples was done for content of moisture and acidity in the product on 0 and 2nd day of storage. The moisture content in all the samples decreased during storage. The reduction in moisture was 1.55, 2.05 and 2.56% for control, S1P2 and S2P2 sample, respectively with average of 2%. It was due to surface drying of samples.
On contrary Sindhu. (2015) physico chemical quality of low calorie probiotic Shrikhand by adding 70 % aspartame and 0.25 % psyllium husk stored at room temperature (30±1°C) for 2 days in polystyrene cups has been analysed for moisture and there was a decrease in moisture with increase in storage days from 54.29 to 54.14 from 0 to 2 days and product was spoiled on 3rd day. 
3.5.2 Effect on physicochemical quality of optimized Shrikhand stored at refrigeration temperature (4±1 °C)
Nadaf et al. (2012) found that Shrikhand produced with 2:1.5 g of gulkand and dried rose petal powder had a shelf life of up to 21 days at refrigeration temperature moisture content slightly decreases with increase in number of storage days and had moisture of 42.47% on 21st day of storage
Sirajuddin et al, 2024 studied on Low-calorie and carrot pulp incorporated Shrikhand from low-fat cow milk.  done storage studies of Shrikhand at refrigeration temperature for 9 days with 3 days interval. Analysed for water activity of 0.98 for control and 0.99 for treated sample on 9th day of storage from 0.96 for control and 0.97 for treated sample.  From the third to the ninth day of storage, both products displayed a steady rising trend, with a noteworthy rise (p < 0.05). Throughout the storage period, the control product's aw stayed considerably lower (p < 0.05) than the treatment products. This can be because Shrikhand's carrot pulp has a higher moisture content than Chakka's, which raised the treatment product's moisture level.
Srinivas et al. (2017) found that Shrikhand made with 3% WPC and 0.5% beet root powder obtained ash of 0.81% for control and 0.98% for optimized product on 21st day of storage.
Dinker Singh et al (2024) done study on Shrikhand fortified with 24.5% of soy milk done for storage studies at refrigerated temperature got shelf life of 28 days and findings related to ash 0.81 for optimized sample and 0.80 for control and moisture was 39.08 for optimized sample and 49.88 for control sample on 21st day of storage
Mahan, (2019) done study on Shrikhand optimized with 10 and 12 % of dragon fruit pulp and date syrup in 1:1 ratio had a shelf life upto 21 days and findings obtained that water activity of 0.77 for control and 0.71 for optimized sample.
3.5.3 Effect on chemical quality of optimized Shrikhand stored at ambient
temperature (30±1°C)
Similarly, Sonawane et al. (2007) performed storage studies on the basis of results of sensory evaluation of treatment combinations, the most acceptable are 30% sugar and 15% strawberry pulp (S1P2) and 40% sugar and 15% strawberry pulp (S2P2) were selected for storage studies. Chemical analysis of samples was done for content of moisture and acidity in the product on 0 and 2nd day of storage. The lactic acidity was increased in all the samples stored at room temperature. The acidity of all samples on 2nd day ranged from 1.305 to 1.441 %. The increase in acidity was faster at room temperature than at refrigeration.
 On contrary Vijay kumar, (2021) studied on the effect of 10% tamarind and amla extract in 1:1 ratio on the chemical quality of Shrikhand stored at ambient temperature (30±1 °C), analysed for acidity upon increase in number of storage acidity also increases optimized Shrikhand has acidity of 1.06, 1.16,1.29 % LA on 0th,1st and 2nd day respectively. On 3rd day product was spoiled. 
Similarly, Sindhu, (2015) physico chemical quality of low calorie probiotic Shrikhand by adding 70 % aspartame and 0.25 % psyllium husk stored at roomtemperature (30±1°C) for 2 days in polystyrene cups has been analysed for moisture and there was a slight decrease in fat with increase in storage days from 2.63 to 1.69 from 0 to 2 days and product was spoiled on 3rd day. 
3.5.4 Effect on chemical quality of optimized Shrikhand stored at refrigeration temperature (4±1 °C)
Srinivas et al. (2017) found that Shrikhand made with 3% WPC and 0.5% beet root powder has acidity of 0.92 % LA for control and 1.11% LA for optimized product, fat was 7.95% for control and 8.58% for optimized product, protein was 8.39% for control and 8.78% for optimized product on 21st day. 

4. Conclusion

As a result of the research it was found thatduring storage the packed control Shrikhand and enriched Shrikhand in polypropylene cups maintained at ambient temperature (30±1°C) for 3 days and  at refrigerated temperature (4±1°C) for 21 days showed changes in physicochemical quality mainly moisture, ash, protein, fat, acidity and peroxide value. Moisture content slightly decreased throughout the storage period for control and optimized sample, but the ash content slightly increased and the water activity almost remained same during the storage period. Fat content in control and optimized Shrikhand reduced during the period of storage, protein content remained same during the storage. Acidity and peroxide value increases with increase in the storage period
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