Standardization and Storage Stability Evaluation of Nannari (Decalepis hamiltonii Wight & Arn.) Syrup Using Cane Sugar and Palm Jaggery
Abstract
 The present study was conducted to standardize the preparation and evaluate the storage life of Nannari syrup derived from Decalepis hamiltonii Wight & Arn., an endemic medicinal plant native to southern India. Eight different syrup formulations were prepared using varying concentrations of Nannari root powder (50g–200g per liter) with cane sugar or palm jaggery as sweeteners. These were stored under ambient (25°C) and refrigerated (7–10°C) conditions and evaluated over a 90-day period at 15-day intervals. Parameters such as total soluble solids (TSS), pH, titrable acidity, ascorbic acid, reducing sugars, non-reducing sugars, and total sugars were analyzed. Results revealed a progressive increase in TSS and sugar content and a corresponding decrease in titrable acidity and ascorbic acid across all treatments. Refrigerated storage consistently preserved quality better than ambient conditions. Among treatments, T2 (100g root + cane sugar) and T6 (100g root + palm jaggery) demonstrated superior performance across most physicochemical parameters, maintaining optimal sweetness, acidity, and nutritional stability. Palm jaggery-based formulations exhibited better buffering and antioxidant properties, contributing to higher retention of ascorbic acid and pH stability. These findings suggest that both the concentration of root powder and the choice of sweetener significantly influence syrup quality and shelf life. The study concludes that a combination of 100g Nannari root powder with either cane sugar or palm jaggery stored under refrigerated conditions yields the most stable and palatable syrup. This standardized formulation can support commercial production while maintaining the health benefits of Nannari.
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Introduction
Decalepis hamiltonii Wight & Arn., commonly known as Nannari or swallow root, is a glabrous, woody climbing plant belonging to the Asclepiadaceae family. It is a monotypic species with considerable medicinal, aromatic, and nutritional value, widely used in indigenous food preparations and traditional medicine (Kamireddy et al., 2018; Pradeep et al., 2019). The plant is endemic to the Eastern and Western Ghats of India, where it naturally thrives in rocky terrains such as boulders, crevices, and small mounds, particularly in moist deciduous forests. Typically found at altitudes between 300 and 1200 meters, it is characterized by the presence of milky latex throughout the plant. Each rootstock produces 4 to 10 roots, with diameters ranging from 5 to 10 centimeters. The species has a limited distribution across certain districts of southern India, including Hassan, Mysore, Bellary, Tumkur, and Kolar in Karnataka; Chittoor, Nellore, Anantapur, and Cuddapah in Andhra Pradesh; and Chengalpattu, Coimbatore, Dharmapuri, and the Nilgiris in Tamil Nadu. It is locally referred to by names such as Maredu Kommulu, Nannari Kommulu, Madina Kommulu, Barre Sugandhi, and Maredu Gaddalu. D. hamiltonii is especially valued for its rich content of 2-hydroxy-4-methoxybenzaldehyde, a structural isomer of vanillin responsible for its sweet aroma and therapeutic efficacy (Nagarajan et al., 2001). The plant’s significance, both nutritional and cultural, is well recognized in traditional health systems and culinary practices (The Wealth of India, 1990).
Mature plants aged two to three years yield approximately 15 to 20 kilograms of roots, whereas one-year-old plants produce about 1 to 2 kilograms. Root harvesting takes place mainly during the summer season and is a crucial livelihood activity for the Yanadi tribal communities of Chittoor district, especially during the off-season for agricultural work (Vedavathya, 2004). Chemically and morphologically, Nannari shows a close resemblance to the African species Mondia whitei (Hook f.) Skeels. Both species are known for their aromatic and therapeutic properties, and both contain 2-hydroxy-4-methoxybenzaldehyde, an isomer of vanillin, which contributes to their sweet and lingering fragrance. This compound is the same one found in Vanilla planifolia, widely used in flavoring desserts and beverages (Thornell et al., 2000).
Nannari roots are slightly bitter with a distinctive aftertaste similar to vanilla. The syrup prepared from these roots, known as nannari, sugandhapala, or sarsaparilla, is widely consumed in southern India for its cooling and medicinal effects. In some preparations, the roots of Hemidesmus indicus (Indian sarsaparilla) are added to enhance the beverage’s cooling properties. The drink is popular for its ability to support digestion, stimulate appetite, and purify the blood. In rural communities, particularly in Andhra Pradesh and Telangana, Nannari syrup is often called the “poor man’s drink” and is especially sought after during the hot summer months. In addition to beverages, the roots are also used to prepare chutneys and pickles with lemon juice. These are traditionally consumed by the Yanadi people to aid digestion and alleviate gastric issues such as constipation and bloating. The regular consumption of Nannari root is believed to contribute to their robust digestive health and minimal incidence of gastrointestinal disorders.
In Ayurvedic medicine, the roots of Nannari are widely used for their therapeutic benefits. They are known to improve appetite, relieve flatulence, and function as a general tonic. Often used as a substitute for Indian sarsaparilla due to similar aromatic qualities, Nannari roots are also valued for their demulcent, diaphoretic, diuretic, anticonvulsant, antidiabetic, and anti-atherosclerotic properties. They are incorporated into treatments for various conditions, including loss of appetite, fever, skin diseases, diarrhea, bronchial asthma, internal bleeding, poisoning, epilepsy, central nervous system disorders, pediatric malnutrition, and other nutrition-related ailments. Despite its extensive medicinal potential and increasing commercial demand, especially for use in herbal beverages, the plant’s natural range remains restricted. The consistent market demand, particularly during summer, has led many tribal families to depend on Nannari root collection as a year-round source of income. Despite its significant pharmaceutical and economic value, the distribution of this plant remains limited, as it is endemic to the southern states of India. Tribal communities frequently harvest and sell the roots in local markets to support their livelihoods (Chandrasekhara and Ram Murthy, 2013).
Material and Methods
The present investigation entitled “Standardization of Syrup and Storage Life Studies of Nannari (Decalepis hamiltonii Wight & Arn.)” was conducted at the PG Laboratory, College of Horticulture, Rajendranagar, Hyderabad, during the period January 2020 to April 2020. High-quality, fully matured, sun-dried, and healthy Nannari roots were procured from a farmer in Kurnool, Andhra Pradesh for the study.
Experimental Details:
· Location: PG Laboratory, College of Horticulture, Rajendranagar, Hyderabad – 30
· Design of Experiment: Completely Randomized Design (CRD) with factorial concept
· Number of Replications: 3
· Number of Treatments: 8
· Sample Size: 5 (per treatment)
· Storage Conditions:
Ambient temperature (25°C)
Refrigerated temperature (7–10°C)
· Duration of Storage: 3 months
· Observation Interval: Every 15 days
Treatment Design:
Factor I: Syrup Formulation (Based on Root Quantity and Sweetener Type)
	Treatment
	Composition

	T1
	50 g Nannari root powder + Cane sugar (per liter of water)

	T2
	100 g Nannari root powder + Cane sugar (per liter of water)

	T3
	150 g Nannari root powder + Cane sugar (per liter of water)

	T4
	200 g Nannari root powder + Cane sugar (per liter of water)

	T5
	50 g Nannari root powder + Palm jaggery (per liter of water)

	T6
	100 g Nannari root powder + Palm jaggery (per liter of water)

	T7
	150 g Nannari root powder + Palm jaggery (per liter of water)

	T8
	200 g Nannari root powder + Palm jaggery (per liter of water)


Factor II: Storage Conditions
· S1: Ambient Temperature
· S2: Refrigerated Temperature
(Note: All treatments include Benzoic acid @600 ppm and are standardized to 68° Brix.)
Preparation of Nannari Syrup:
Nannari roots were thoroughly washed to remove any impurities and then sun-dried for two days. The dried roots were ground into a semi-powder form in the required quantities of 50g, 100g, 150g, and 200g as per the treatment specifications. For extraction, the powdered root was boiled in one liter of water for one hour. The resulting decoction was allowed to stand undisturbed overnight for twelve hours to ensure maximum extraction. It was then filtered to obtain the clear Nannari root extract. For the preparation of syrup, 500g of cane sugar was added to the extract in treatments T1 to T4, while 500g of palm jaggery was used for treatments T5 to T8. Citric acid was also added to all formulations. The mixture was boiled for 20 to 30 minutes until it attained a concentration of 68° Brix. To preserve the syrup, benzoic acid at the rate of 600 ppm was added while the syrup was still hot. The prepared syrup was then hot-filled into sterilized, autoclaved glass bottles. Finally, the syrup bottles were stored under two conditions: ambient temperature (25°C) and refrigerated temperature (7–10°C). The storage study was conducted over a period of three months, during which observations were recorded at 15-day intervals to monitor changes in quality and shelf life.
Results and discussion 
1. Total Soluble Solids (ºB)
The table presents a study on the effect of different concentrations of Nannari root powder combined with either cane sugar or palm jaggery on the total soluble solids (TSS, °Brix) of syrup during storage under ambient (S₁) and cool (S₂) conditions. Across all treatments and storage durations (up to 90 days), TSS values generally increased over time. Syrups stored under cool conditions (S₂) consistently had slightly lower TSS compared to ambient storage (S₁), suggesting better stability. Treatment T₂ (100g Nannari + Cane sugar) showed the highest TSS by the 90th day, indicating a higher concentration of soluble solids. The F test revealed that treatment, storage, and their interaction had significant effects (S) on TSS after the 15th day. Overall, both the quantity of Nannari and type of sweetener, along with storage conditions, significantly influence syrup quality over time (Table 1).
The results indicated clearly that there was progressive increase in TSS of Nannari syrup during storage. This increase in TSS of nannari syrup during storage was probably due to partial hydrolysis of complex carbohydrates into simple sugar. The process of hydrolysis of complex carbohydrates into simple sugar was faster in ambient storage conditions than refrigerated condition. The result mentioned above are in confirmity with the findings of Deka et al. (2005) who reported that the increase in TSS was slow under low temperature and refrigerated chamber as compared to ambient temperature. Gaikwad (2011) found that the total soluble solids of guava beverage increased throughout the storage period. Pattar et al. (2013) reported that the total soluble solids increased during 3 months of storage at room temperature of tamarind syrup. Totad et al. (2014) reported the maximum increase in total soluble solids level during the storage period of 120 days in jackfruit and avocado blended sapota syrup. Korade et al. (2014) reported increasing trend in total soluble solid during storage period of 90 days in kokum syrup. Shaheel et al. (2015) reported that, during storage period of papaya and pineapple blended karonda syrup, total soluble solids increased with increasing storage period. This increase in total soluble solids might be due to conversion of insoluble polysaccharides and organic acids into sugars. 
2. pH
The pH values of all syrup treatments increased progressively from day 1 to day 90, indicating a reduction in acidity over time. Treatments T5 and T6 (using palm jaggery with 50g and 100g root powder, respectively) recorded the highest pH values throughout the storage period, suggesting better buffering capacity and potential microbial stability. Conversely, T4 (200g root powder with cane sugar) had the lowest pH, possibly due to higher extract concentration leading to more acidic constituents. Cool storage (S2) generally maintained lower pH compared to ambient storage (S1), implying better preservation of acidity under refrigeration. Statistical analysis showed significant effects of treatment (T), storage condition (S), and their interaction (T×S) on pH at most intervals (Table 2). The gradual increase in pH across all treatments could be linked to microbial activity or organic acid degradation. The sweetener type played a crucial role; palm jaggery-based syrups showed more stable pH levels than cane sugar ones. The buffering nature of palm jaggery might be responsible for this trend. Treatments with 100g root powder (T2 and T6) offered a balanced pH throughout storage. These findings suggest that selecting the right formulation and storage condition is vital for maintaining syrup quality.
3. Titrable Acidity (%)
Titrable acidity decreased steadily across all treatments during the 90-day storage period, reflecting a possible neutralization or degradation of organic acids. T2 and T6 retained higher acidity values till the end, suggesting better preservative effects due to optimized root powder concentration (100g) and synergism with cane sugar or palm jaggery. Treatments with higher root concentrations, especially T4 and T8 (200g root powder), showed more rapid acid degradation, possibly due to greater organic load encouraging microbial or enzymatic changes (Table 3). Cool storage (S2) helped retain acidity better than ambient conditions (S1), indicating slower degradation rates at lower temperatures. The interaction between treatment and storage was significant throughout, emphasizing the importance of combining both variables for better syrup stability. Palm jaggery-based treatments (T5–T8) showed more gradual changes in acidity compared to their cane sugar counterparts, possibly due to the presence of natural antioxidants or mineral content. Treatments with moderate root levels (T2 and T6) proved optimal, balancing flavor and acidity retention. Over time, acidity loss might reduce the antimicrobial nature of the syrups, affecting shelf life. Thus, controlled storage and formulation standardization are essential. The trend correlates well with pH increase, validating the acid decline. These insights can guide commercial syrup formulation for enhanced shelf life and sensory quality.
The results reported that there was decrease in titratable acidity of Nannari syrup during storage conditions and interaction. The decrease in titratable acidity of nannari syrup during storage might be due to hydrolysis of polysaccharide and non-reducing sugars where acid is utilized for converting them into reducing sugars. Similar results, were also reported by Saxena et al. (1996) in grape-pineapple beverage and Deka et.al (2005) in mango – pineapple RTS. Reddy and Chikkasubbanna (2009) observed reduction in acidity during storage. Salari et al. (2012) notice decreasing trend of acidity during four month of storage period of muskmelon blended pomegranate syrup and squash. Shaheel et al. (2015) noticed significant decrease in titratable acidity which might be attributed to the bioconversion of acids to sugars or it could be attributed to the chemical interaction between the organic constituents of the juice induced by the temperature and action of enzymes in papaya and pineapple blended karonda RTS. 
4. Ascorbic Acid (mg/100g)
Ascorbic acid content declined progressively over the storage period in all treatments, a common trend due to its sensitivity to oxidation and temperature. T2 and T6 consistently retained higher ascorbic acid levels across all intervals, indicating that 100g root powder combined with cane sugar or palm jaggery was effective in preserving vitamin C content. The lowest retention was observed in T8, especially under ambient storage, showing that high root concentration (200g) may accelerate degradation, possibly due to enzymatic activity or interaction with other compounds (Table 4). Cool storage (S2) significantly minimized the loss of ascorbic acid compared to ambient conditions, highlighting the importance of temperature control. The sweetener also played a role palm jaggery treatments (especially T6 and T7) exhibited better stability, potentially due to its antioxidant properties. Statistical analysis confirmed significant effects of treatment, storage, and their interaction at all time points. The stability in T2 and T6 indicates that an optimal root concentration with the right sweetener and cool storage is key to preserving nutritional value. The sharpest drop was noticed between 30 and 60 days, suggesting this is a critical period for nutrient degradation. Proper packaging and storage might extend the vitamin C retention even further.
From the above result it is observed in general that, there was progressive decrease in ascorbic acid of nannari syrup during storage. The decrease in ascorbic acid of nannari syrup during storage was probably due to the fact that ascorbic acid being sensitive to oxygen, light and heat was easily oxidized in presence of oxygen by both enzymatic and non-enzymatic catalyst. The results mentioned above are in confirmity with the findings of various research workers. Das (2009) revealed that, ascorbic acid content of the jamun product was decreased continuously during entire period of storage and ranged from 12.21 to 10.20 mg/100 ml in RTS. Reddy and Chikkasubbanna (2009) observed that, the ascorbic acid content of aonla syrup was reduced considerably during storage to 90 days. Bhardwaj et al. (2011) reported that, blended kinnow juice preservation at ambient storage condition decreased in ascorbic acid content during storage. Gaikwad (2011) reported that, the ascorbic acid of guava beverage decreased throughout the storage period. Jadhao (2012) reported that, ascorbic acid content of aonla syrup and RTS was decreased continuously during storage period. Bhandalkar (2013) reported that, the ascorbic acid of lime blended anola syrup decreased throughout the storage period. 
5. Reducing Sugars (%):
Reducing sugar content increased steadily in all treatments over the 90-day storage, a typical sign of non-enzymatic hydrolysis of sucrose or breakdown of complex carbohydrates. T2 and T6, with 100g root powder, had the highest accumulation of reducing sugars, indicating greater sugar availability and possibly better flavor profile over time. T8 and T4 showed the lowest values, possibly due to lower sugar conversion efficiency at higher root powder concentrations (Table 5). The increase was more pronounced in ambient storage (S1) than in cool storage (S2), implying higher enzymatic or microbial activity at room temperature. Among sweeteners, palm jaggery-based treatments (T5–T8) showed slightly slower increases than cane sugar ones, which could relate to their composition and stability. The treatment, storage method, and their interaction had significant effects on reducing sugar levels throughout the study. Higher reducing sugar content can enhance taste but may also affect shelf life by encouraging microbial activity if not properly managed. T2 and T6 again stood out as balanced formulations with consistent trends. These findings underscore the importance of optimal ingredient ratios and storage temperature in managing syrup sweetness and safety during storage.
There was progressive increase in reducing sugars of nannari syrup during storage. The increase in reducing sugars of nannari syrup during storage was probably due to gradual loss of moisture and hydrolysis of polysaccharides into sugars. The process of loss of moisture and hydrolysis of polysaccharides into sugars was faster in ambient storage condition as compared to refrigerated condition. The results mentioned above are in confirmity with the various research workers. Kalra et al. (1985) reported that the increase in reducing sugars could be due to breakdown of polysaccharides into simple sugars. Bawa and Saini (1987) studied the physico-chemical and organoleptic characteristics of bottled carrot juice and observed that, the reducing sugars content was increased when juice stored at room temperature which was higher (2.81 to 4.60 %) as compared to refrigerated storage (2.81 to 3.00 %). Tiwari and Deen (2014) conducted an experiment on bael syrup prepared by blending with 25 per cent aloe-vera, 50 per cent sugar, 1.25 per cent acidity and observed that reducing sugars increased during storage. Shaheel et al. (2015) reported that, there was a significant increase in reducing sugars during storage period in all the treatments of papaya and pineapple blended karonda RTS. The increase in reducing sugars could be due to breakdown of polysaccharides into simple sugars. 
6. Non-Reducing Sugars (%):
Non-reducing sugars, predominantly sucrose, also increased over time in all treatments, though at a slower rate compared to reducing sugars. This rise may be attributed to the concentration effect during storage or partial conversion from complex carbohydrates (Table 6). T2 and T6 exhibited the highest non-reducing sugar values, reinforcing that the 100g root powder level, combined with cane sugar or palm jaggery, offers better sugar retention and stability. T8 and T4 again had the lowest levels, likely due to more rapid hydrolysis or dilution effects at higher root concentrations. Cool storage (S2) consistently preserved non-reducing sugars better than ambient (S1), suggesting that enzymatic activity leading to hydrolysis was slower at lower temperatures. The effect of sweetener was also evident—palm jaggery treatments (T5–T8) demonstrated slightly more stable values compared to cane sugar ones, potentially due to their more complex carbohydrate matrix. The results showed significant influence from treatment, storage method, and their interaction across all stages. The consistent performance of T2 and T6 again validates their suitability for maintaining syrup quality. Maintaining non-reducing sugars is important for balancing sweetness and avoiding excessive Maillard browning. These results support the role of controlled processing and storage in managing sugar composition during shelf life. Non-reducing sugars in Nannari syrup followed an increasing trend during storage. Corroborative findings to the present study were reported by Patel et al. (2015) where the highest non-reducing sugars reported in (T4) 100% banana + 0% pine apple (18.53%) and gradually increased with respect of storage period. The results are in confirmity with findings 
7. Total Sugars (%):
Total sugar content increased steadily during the 90-day storage across all treatments, indicating ongoing carbohydrate transformation and concentration effects. The maximum sugar levels were recorded in T2 and T6, demonstrating the effectiveness of 100g Nannari root powder formulations in maximizing sugar extraction and retention (Table 7)s. Treatments with higher concentrations (T4 and T8) showed comparatively lower values, which may be due to saturation effects or incomplete extraction at higher solids content. As expected, total sugars were higher under ambient conditions initially, but by the end of the storage, cool storage (S2) helped maintain more consistent values with less fluctuation. The type of sweetener again played a crucial role palm jaggery-based syrups (especially T6) showed better sugar profile stability. Statistical analysis confirmed the significant effects of treatment, storage, and their interaction. T2 and T6 were notably superior in preserving both reducing and non-reducing sugars, contributing to higher overall total sugars. Sugar accumulation over time could impact sensory attributes such as flavor and mouthfeel, making these treatments favorable for consumer acceptance. Excessive increase, however, could also lead to crystallization or spoilage risks if not handled properly. The findings emphasize the need for standardization to optimize both sweetness and product safety.
From the above result in general it is observed that, there was progressive increase in total sugars of nannari syrup during storage. The increase in total sugars of nannari syrup during storage was probably due to conversion of starch into simple sugar. The process of conversion of starch into simple sugar was faster in ambient storage condition as compared to refrigerated conditions. This could be due to hydrolysis of polysaccharide like pectin, starch into reducing sugars. The results mentioned above are in confirmity with the findings of various research workers. Reddy and Chikkasubbanna (2009) reported that, total sugars of amla syrup increased during storage period. Bhandalkar (2013) reported that, the total sugars of lime blended anola syrup increased throughout the storage period. Totad et al. (2014) reported that, the total sugars of jackfruit and avocado blended sapota syrup increased during storage period. 
Conclusion: This study successfully standardized the formulation and evaluated the storage stability of Nannari syrup under varying root concentrations, sweeteners, and storage conditions. The investigation revealed that a root powder concentration of 100g per liter, when paired with either cane sugar (T2) or palm jaggery (T6), provided the best balance between physicochemical stability and nutritional retention. Refrigerated storage at 7–10°C proved superior to ambient conditions, effectively slowing degradation processes and maintaining syrup quality over the 90-day period. Palm jaggery formulations, in particular, showed enhanced buffering capacity and better ascorbic acid retention, likely due to the presence of natural antioxidants and minerals. The findings emphasize the importance of selecting optimal formulation parameters to ensure product consistency, safety, and marketability. These results can serve as a foundation for commercial-scale Nannari syrup production, helping preserve its traditional medicinal value while meeting modern storage and quality standards. Further research can explore sensory profiling and microbial stability to complement the physicochemical insights gained from this study.
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Table 1: Studies on Standardization of Syrup and Evaluation of Storage life in Nannari on Total Soluble Solids (ºB)
	
Treatmen ts
	Total Soluble Solids (ºBrix)

	
	Day 1
	15th Day
	30th Day
	45th Day
	60th Day
	75th Day
	90th Day

	
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean

	T1
	68.33
	68.33
	68.33
	69.30
	68.66
	68.98
	69.93
	68.93
	69.43
	70.13
	69.20
	69.67
	70.40
	69.60
	70.00
	70.63
	69.80
	70.22
	70.90
	70.27
	70.58

	T2
	68.53
	68.53
	68.53
	70.63
	68.77
	69.70
	71.53
	69.73
	70.63
	71.87
	70.10
	70.98
	72.80
	70.90
	71.85
	73.03
	71.30
	72.17
	73.80
	72.00
	72.90

	T3
	68.43
	68.43
	68.43
	69.62
	68.70
	69.16
	70.27
	69.27
	69.77
	70.63
	69.50
	70.07
	71.37
	70.03
	70.70
	71.60
	70.30
	70.95
	72.30
	70.90
	71.60

	T4
	68.10
	68.10
	68.10
	68.83
	68.22
	68.52
	69.00
	68.37
	68.68
	69.13
	68.50
	68.82
	69.27
	68.90
	69.08
	69.33
	69.20
	69.27
	69.70
	69.50
	69.60

	T5
	68.13
	68.13
	68.13
	68.90
	68.40
	68.65
	69.63
	68.57
	69.10
	69.70
	68.80
	69.25
	69.83
	69.03
	69.43
	70.07
	69.30
	69.68
	70.50
	69.60
	70.05

	T6
	68.47
	68.47
	68.47
	69.82
	68.72
	69.27
	71.23
	69.43
	70.33
	71.50
	69.77
	70.63
	72.23
	70.57
	71.40
	72.60
	70.90
	71.75
	72.83
	71.60
	72.22

	T7
	68.37
	68.37
	68.37
	69.47
	68.67
	69.07
	70.10
	69.13
	69.62
	70.33
	69.43
	69.88
	70.73
	69.87
	70.30
	71.07
	70.13
	70.60
	71.50
	70.63
	71.07

	T8
	68.03
	68.03
	68.03
	68.70
	68.20
	68.45
	68.73
	68.24
	68.49
	68.90
	68.27
	68.58
	69.07
	68.40
	68.73
	69.20
	68.60
	68.90
	69.40
	68.90
	69.15

	Mean
	68.30
	68.30
	
	69.41
	68.54
	
	70.05
	68.96
	
	70.28
	69.20
	
	70.71
	69.66
	
	70.94
	69.94
	
	71.37
	70.43
	

	
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S

	F test
	S
	NS
	NS
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	S.Em±
	0.03
	0.01
	0.04
	0.05
	0.03
	0.08
	0.03
	0.01
	0.04
	0.05
	0.02
	0.07
	0.03
	0.02
	0.04
	0.05
	0.03
	0.07
	0.06
	0.03
	0.09

	CD at 5%
	0.08
	0.04
	0.11
	0.16
	0.08
	0.22
	0.08
	0.04
	0.11
	0.14
	0.07
	0.20
	0.09
	0.04
	0.13
	0.15
	0.07
	0.21
	0.19
	0.09
	0.26



	T1: 50 g Nannari Root powder per liter of water + Cane sugar
	T5: 50 g Nannari Root powder per liter of water + Palm Jaggery
	S1- Ambient storage

	T2: 100 g Nannari Root powder per liter of water + Cane sugar
	T6: 100 g Nannari Root powder per liter of water + Palm jaggery
	S2- Cool storage

	T3: 150 g Nannari Root powder per liter of water + Cane sugar
	T7: 150 g Nannari Root powder per liter of water+ Palm Jaggery
	

	T4: 200 g Nannari Root powder per liter of water + Cane sugar
	T8: 200 g Nannari Root powder per liter of water+ Palm Jaggery
	


Table 2: Studies on Standardization of Syrup and Evaluation of Storage life in Nannari on pH
	
Treatmen ts
	pH

	
	Day 1
	15th Day
	30th Day
	45th Day
	60th Day
	75th Day
	90th Day

	
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean

	T1
	2.82
	2.82
	2.82
	3.03
	2.62
	2.83
	3.13
	2.63
	2.88
	3.24
	2.71
	2.97
	3.38
	2.77
	3.08
	3.52
	2.91
	3.22
	3.67
	3.02
	3.35

	T2
	2.87
	2.87
	2.87
	3.07
	2.83
	2.95
	3.23
	2.83
	3.03
	3.28
	2.93
	3.11
	3.46
	3.13
	3.34
	3.61
	3.28
	3.45
	3.78
	3.43
	3.61

	T3
	2.57
	2.57
	2.57
	2.73
	2.53
	2.63
	2.93
	2.53
	2.73
	3.08
	2.61
	2.85
	3.18
	2.72
	2.95
	3.19
	2.78
	2.99
	3.48
	2.90
	3.19

	T4
	2.25
	2.25
	2.25
	2.43
	2.13
	2.28
	2.40
	2.13
	2.27
	2.59
	2.34
	   2.47
	2.78
	2.38
	2.58
	2.86
	2.48
	2.67
	3.12
	2.63
	2.88

	T5
	3.25
	3.25
	3.25
	3.53
	3.23
	3.38
	3.63
	3.23
	3.43
	3.89
	3.31
	3.60
	4.18
	3.42
	3.80
	4.19
	3.52
	3.86
	4.60
	3.70
	4.15

	T6
	3.57
	3.57
	3.57
	3.83
	3.48
	3.66
	3.93
	3.53
	3.73
	4.24
	3.48
	3.86
	4.32
	3.78
	4.05
	4.44
	3.93
	4.18
	4.70
	3.98
	4.34

	T7
	3.17
	3.17
	3.17
	3.43
	3.18
	3.31
	3.40
	3.19
	3.32
	3.62
	3.30
	3.46
	3.72
	3.40
	3.56
	3.87
	3.47
	3.67
	4.22
	3.62
	3.92

	T8
	2.97
	2.97
	2.97
	3.23
	2.87
	3.05
	3.30
	2.87
	3.08
	3.39
	3.00
	3.19
	3.62
	3.22
	3.38
	3.71
	3.23
	3.47
	3.93
	3.30
	3.62

	Mean
	2.93
	2.93
	
	3.16
	2.86
	
	3.25
	2.88
	
	3.42
	2.96
	
	3.58
	3.10
	
	3.67
	3.20
	
	3.94
	3.32
	

	
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S

	F test
	S
	NS
	NS
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	S.Em±
	0.02
	0.01
	0.03
	0.02
	0.01
	0.03
	0.03
	0.01
	0.04
	0.04
	0.02
	0.06
	0.04
	0.02
	0.06
	0.02
	0.01
	0.02
	0.04
	0.02
	0.06

	CD at 5%
	0.07
	0.03
	0.10
	0.06
	0.03
	0.09
	0.08
	0.04
	0.11
	0.12
	0.06
	0.17
	0.12
	0.06
	0.17
	0.05
	0.02
	0.07
	0.12
	0.06
	0.17

	T1: 50 g Nannari Root powder per liter of water + Cane sugar
	T5: 50 g Nannari Root powder per liter of water + Palm Jaggery
	S1- Ambient storage

	T2: 100 g Nannari Root powder per liter of water + Cane sugar
	T6: 100 g Nannari Root powder per liter of water + Palm jaggery
	S2- Cool storage

	T3: 150 g Nannari Root powder per liter of water + Cane sugar
	T7: 150 g Nannari Root powder per liter of water+ Palm Jaggery
	

	T4: 200 g Nannari Root powder per liter of water + Cane sugar
	T8: 200 g Nannari Root powder per liter of water+ Palm Jaggery
	





Table 3: Studies on Standardization of Syrup and Evaluation of Storage life in Nannari on Titrable acidity (%)
	[bookmark: _Hlk110363844]
Treatmen ts
	Titrable acidity (%)

	
	Day 1
	15th Day
	30th Day
	45th Day
	60th Day
	75th Day
	90th Day

	
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean

	T1
	1.60
	1.60
	1.60
	1.52
	1.56
	1.54
	1.52
	1.56
	1.54
	1.52
	1.56
	1.54
	1.52
	1.56
	1.54
	1.52
	1.56
	1.54
	1.40
	1.47
	1.43

	T2
	1.70
	1.70
	1.70
	1.68
	1.71
	1.70
	1.68
	1.71
	1.70
	1.68
	1.71
	1.70
	1.68
	1.71
	1.70
	1.68
	1.71
	1.70
	1.58
	1.61
	1.59

	T3
	1.70
	1.70
	1.70
	1.62
	1.65
	1.63
	1.62
	1.65
	1.63
	1.62
	1.65
	1.63
	1.62
	1.65
	1.63
	1.62
	1.65
	1.63
	1.47
	1.54
	1.51

	T4
	1.57
	1.57
	1.57
	1.37
	1.49
	1.43
	1.37
	1.49
	1.43
	1.37
	1.49
	1.43
	1.37
	1.49
	1.43
	1.37
	1.49
	1.43
	1.19
	1.36
	1.28

	T5
	1.67
	1.67
	1.67
	1.48
	1.54
	1.51
	1.48
	1.54
	1.51
	1.48
	1.54
	1.51
	1.48
	1.54
	1.51
	1.48
	1.54
	1.51
	1.26
	1.42
	1.34

	T6
	1.70
	1.70
	1.70
	1.67
	1.68
	1.67
	1.67
	1.68
	1.67
	1.67
	1.68
	1.67
	1.67
	1.68
	1.67
	1.67
	1.68
	1.67
	1.53
	1.58
	1.56

	T7
	1.57
	1.57
	1.57
	1.57
	1.59
	1.58
	1.57
	1.59
	1.58
	1.57
	1.59
	1.58
	1.57
	1.59
	1.58
	1.57
	1.59
	1.58
	1.44
	1.50
	1.47

	T8
	1.47
	1.47
	1.47
	1.29
	1.48
	1.38
	1.29
	1.48
	1.38
	1.29
	1.48
	1.38
	1.29
	1.48
	1.38
	1.29
	1.48
	1.38
	1.10
	1.30
	1.20

	Mean
	1.62
	1.62
	
	1.52
	1.59
	
	1.52
	1.59
	
	1.52
	1.59
	
	1.52
	1.59
	
	1.52
	1.59
	
	1.37
	1.47
	

	
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S

	F test
	S
	NS
	NS
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	S.Em±
	0.03
	0.01
	0.04
	0.03
	0.02
	0.05
	0.03
	0.02
	0.05
	0.03
	0.02
	0.05
	0.03
	0.02
	0.05
	0.03
	0.02
	0.05
	0.02
	0.01
	0.03

	CD at 5%
	0.08
	0.04
	0.11
	0.10
	0.05
	0.14
	0.10
	0.05
	0.14
	0.10
	0.05
	0.14
	0.10
	0.05
	0.14
	0.10
	0.05
	0.14
	0.06
	0.03
	0.09

	T1: 50 g Nannari Root powder per liter of water + Cane sugar
	T5: 50 g Nannari Root powder per liter of water + Palm Jaggery
	S1- Ambient storage

	T2: 100 g Nannari Root powder per liter of water + Cane sugar
	T6: 100 g Nannari Root powder per liter of water + Palm jaggery
	S2- Cool storage

	T3: 150 g Nannari Root powder per liter of water + Cane sugar
	T7: 150 g Nannari Root powder per liter of water+ Palm Jaggery
	

	T4: 200 g Nannari Root powder per liter of water + Cane sugar
	T8: 200 g Nannari Root powder per liter of water+ Palm Jaggery
	


Table 4: Studies on Standardization of Syrup and Evaluation of Storage life in Nannari on ascorbic acid (mg/100g)
	
Treatmen ts
	Ascorbic acid (mg/100g)

	
	Day 1
	15th Day
	30th Day
	45th Day
	60th Day
	75th Day
	90th Day

	
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean

	T1
	37.84
	37.84
	37.84
	37.24
	37.48
	37.36
	36.08
	36.55
	36.31
	34.96
	35.55
	35.26
	33.58
	34.38
	33.98
	32.67
	33.46
	33.07
	31.68
	31.97
	31.82

	T2
	39.80
	39.80
	39.80
	39.40
	39.77
	39.58
	38.49
	38.99
	38.74
	37.39
	37.99
	37.69
	36.10
	36.73
	36.42
	35.40
	36.10
	35.75
	34.63
	34.82
	34.73

	T3
	38.72
	38.72
	38.72
	38.20
	38.40
	38.30
	37.00
	37.50
	37.25
	35.84
	36.50
	36.17
	34.70
	35.33
	35.02
	33.77
	34.60
	34.18
	32.97
	33.22
	33.09

	T4
	35.62
	35.62
	35.62
	35.17
	35.32
	35.25
	33.86
	34.42
	34.14
	32.82
	33.42
	33.12
	31.42
	32.22
	31.82
	30.42
	31.32
	30.87
	29.06
	29.58
	29.32

	T5
	36.76
	36.76
	36.76
	36.22
	36.44
	36.33
	35.07
	35.53
	35.30
	33.94
	34.53
	34.24
	32.74
	33.35
	33.04
	31.73
	32.54
	32.13
	30.55
	30.93
	30.74

	T6
	39.21
	39.21
	39.21
	39.13
	39.19
	39.16
	37.95
	38.47
	38.21
	36.85
	37.47
	37.16
	35.57
	36.37
	35.97
	35.05
	35.66
	35.35
	34.41
	34.53
	34.47

	T7
	38.70
	38.70
	38.70
	38.17
	38.33
	38.25
	36.93
	37.43
	37.18
	35.80
	36.43
	36.12
	34.43
	35.23
	34.83
	33.63
	34.42
	34.02
	32.76
	33.04
	32.90

	T8
	34.33
	34.33
	34.33
	34.14
	34.20
	34.17
	32.47
	33.27
	32.87
	31.89
	32.27
	32.08
	30.20
	31.11
	30.66
	29.30
	30.21
	29.75
	27.84
	28.40
	28.12

	Mean
	37.62
	37.62
	
	37.21
	37.39
	
	35.98
	36.52
	
	34.94
	35.52
	
	33.59
	34.34
	
	32.75
	33.54
	
	31.74
	32.06
	

	
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S

	F test
	S
	NS
	NS
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	S.Em±
	0.03
	0.02
	0.04
	0.03
	0.01
	0.04
	0.03
	0.02
	0.05
	0.03
	0.01
	0.04
	0.03
	0.01
	0.04
	0.02
	0.01
	0.03
	0.02
	0.01
	0.03

	CD at 5%
	0.09
	0.05
	0.13
	0.08
	0.04
	0.12
	0.10
	0.05
	0.14
	0.07
	0.04
	0.10
	0.07
	0.04
	0.11
	0.06
	0.03
	0.09
	0.06
	0.03
	0.08



	T1: 50 g Nannari Root powder per liter of water + Cane sugar
	T5: 50 g Nannari Root powder per liter of water + Palm Jaggery
	S1- Ambient storage

	T2: 100 g Nannari Root powder per liter of water + Cane sugar
	T6: 100 g Nannari Root powder per liter of water + Palm jaggery
	S2- Cool storage

	T3: 150 g Nannari Root powder per liter of water + Cane sugar
	T7: 150 g Nannari Root powder per liter of water+ Palm Jaggery
	

	T4: 200 g Nannari Root powder per liter of water + Cane sugar
	T8: 200 g Nannari Root powder per liter of water+ Palm Jaggery
	




Table 5: Studies on Standardization of Syrup and Evaluation of Storage life in Nannari on Reducing sugars (g)

	
Treatmen ts
	Reducing sugars (%)

	
	Day 1
	15th Day
	30th Day
	45th Day
	60th Day
	75th Day
	90th Day

	
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean

	T1
	17.52
	17.52
	17.52
	18.21
	17.52
	17.87
	18.71
	17.70
	18.21
	19.23
	17.76
	18.50
	19.71
	18.16
	18.93
	20.19
	18.23
	19.21
	21.20
	18.72
	19.96

	T2
	18.52
	18.52
	18.52
	19.32
	18.52
	18.92
	20.14
	18.92
	19.53
	22.29
	18.97
	20.63
	22.56
	19.24
	20.90
	22.77
	19.37
	21.07
	23.22
	19.62
	21.42

	T3
	17.69
	17.69
	17.69
	17.81
	17.69
	17.75
	18.97
	18.17
	18.57
	19.31
	18.24
	18.78
	20.00
	18.24
	19.12
	20.38
	18.27
	19.33
	21.77
	18.83
	20.30

	T4
	16.70
	16.70
	16.70
	17.23
	16.70
	16.96
	17.68
	16.83
	17.26
	18.30
	17.13
	17.72
	18.68
	17.25
	17.97
	19.28
	17.58
	18.43
	20.30
	18.13
	19.22

	T5
	17.56
	17.56
	17.56
	18.13
	17.56
	17.85
	19.51
	17.79
	18.65
	19.68
	17.86
	18.77
	20.45
	18.93
	19.69
	20.94
	18.97
	19.96
	21.12
	19.53
	20.33

	T6
	18.42
	18.42
	18.42
	19.03
	18.42
	18.73
	19.55
	18.73
	19.14
	20.97
	18.78
	19.87
	21.12
	18.97
	20.05
	21.23
	19.13
	20.18
	22.99
	19.43
	21.21

	T7
	17.79
	17.79
	17.79
	18.42
	17.79
	18.11
	18.87
	18.12
	18.50
	19.45
	18.17
	18.81
	19.87
	18.33
	19.10
	20.25
	18.43
	19.34
	21.39
	18.84
	20.12

	T8
	16.35
	16.35
	16.35
	16.76
	16.35
	16.56
	17.35
	16.95
	17.15
	18.16
	17.08
	17.62
	18.36
	17.14
	17.75
	18.66
	17.21
	17.94
	19.89
	17.86
	18.87

	Mean
	17.57
	17.57
	
	18.11
	17.57
	
	18.85
	17.87
	
	19.67
	18.00
	
	20.09
	18.28
	
	20.46
	18.40
	
	21.48
	18.87
	

	
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S

	F test
	S
	NS
	NS
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	S.Em±
	0.03
	0.01
	0.04
	0.04
	0.02
	0.05
	0.04
	0.02
	0.06
	0.07
	0.03
	0.09
	0.04
	0.02
	0.06
	0.08
	0.04
	0.11
	0.06
	0.03
	0.09

	CD at 5%
	0.08
	0.04
	0.12
	0.10
	0.05
	0.15
	0.12
	0.06
	0.18
	0.19
	0.10
	0.27
	0.12
	0.06
	0.17
	0.23
	0.12
	0.33
	0.18
	0.09
	0.26



	T1: 50 g Nannari Root powder per liter of water + Cane sugar
	T5: 50 g Nannari Root powder per liter of water + Palm Jaggery
	S1- Ambient storage

	T2: 100 g Nannari Root powder per liter of water + Cane sugar
	T6: 100 g Nannari Root powder per liter of water + Palm jaggery
	S2- Cool storage

	T3: 150 g Nannari Root powder per liter of water + Cane sugar
	T7: 150 g Nannari Root powder per liter of water+ Palm Jaggery
	

	T4: 200 g Nannari Root powder per liter of water + Cane sugar
	T8: 200 g Nannari Root powder per liter of water+ Palm Jaggery
	



Table 6: Studies on Standardization of Syrup and Evaluation of Storage life in Nannari on Non-Reducing sugars (g)

	
Treatmen ts
	Non-reducing sugars (%)

	
	Day 1
	15th Day
	30th Day
	45th Day
	60th Day
	75th Day
	90th Day

	
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean

	T1
	24.61
	24.61
	24.61
	24.87
	24.67
	24.77
	25.48
	24.73
	25.10
	26.20
	24.85
	25.53
	26.73
	24.99
	25.86
	27.11
	25.06
	26.09
	27.26
	25.17
	26.21

	T2
	25.70
	25.70
	25.70
	25.87
	25.70
	25.78
	26.80
	25.96
	26.38
	27.67
	26.18
	26.93
	28.39
	26.40
	27.40
	28.88
	26.55
	27.72
	29.16
	26.70
	27.93

	T3
	24.90
	24.90
	24.90
	25.60
	25.07
	25.33
	26.33
	25.34
	25.84
	27.11
	25.50
	26.31
	27.72
	25.65
	26.68
	28.12
	25.68
	26.90
	28.28
	25.88
	27.08

	T4
	24.30
	24.30
	24.30
	24.48
	24.40
	24.44
	25.01
	24.51
	24.76
	25.72
	24.35
	25.04
	26.17
	24.74
	25.46
	26.43
	24.82
	25.63
	26.54
	24.91
	25.72

	T5
	24.40
	24.40
	24.40
	24.62
	24.47
	24.54
	25.36
	24.47
	24.92
	26.06
	24.64
	25.35
	26.58
	24.73
	25.66
	26.89
	24.80
	25.85
	27.04
	24.86
	25.95

	T6
	25.40
	25.40
	25.40
	25.47
	25.38
	25.43
	26.45
	25.62
	26.03
	27.20
	25.84
	26.52
	27.81
	25.98
	26.89
	28.21
	26.10
	27.16
	28.45
	26.21
	27.33

	T7
	24.70
	24.70
	24.70
	24.90
	24.81
	24.85
	25.70
	24.93
	25.32
	26.46
	25.15
	25.81
	27.00
	25.30
	26.15
	27.38
	25.42
	26.40
	27.56
	25.50
	26.53

	T8
	24.20
	24.20
	24.20
	24.40
	24.27
	24.33
	24.56
	24.13
	24.35
	25.11
	24.16
	24.64
	25.76
	24.19
	24.98
	25.94
	24.20
	25.07
	26.09
	24.29
	25.19

	Mean
	24.78
	24.78
	
	25.03
	24.84
	
	25.71
	24.92
	
	26.44
	25.08
	
	27.02
	25.25
	
	27.37
	25.33
	
	27.55
	25.44
	

	
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S

	F test
	S
	NS
	NS
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	S.Em±
	0.03
	0.02
	0.04
	0.04
	0.02
	0.06
	0.06
	0.03
	0.08
	0.05
	0.03
	0.08
	0.06
	0.03
	0.09
	0.06
	0.03
	0.08
	0.07
	0.03
	0.09

	CD at
5%
	0.09
	0.05
	0.13
	0.11
	0.06
	0.16
	0.16
	0.08
	0.23
	0.15
	0.08
	0.22
	0.18
	0.09
	0.25
	0.17
	0.09
	0.24
	0.19
	0.09
	0.27

	T1: 50 g Nannari Root powder per liter of water + Cane sugar
	T5: 50 g Nannari Root powder per liter of water + Palm Jaggery
	S1- Ambient storage

	T2: 100 g Nannari Root powder per liter of water + Cane sugar
	T6: 100 g Nannari Root powder per liter of water + Palm jaggery
	S2- Cool storage

	T3: 150 g Nannari Root powder per liter of water + Cane sugar
	T7: 150 g Nannari Root powder per liter of water+ Palm Jaggery
	

	T4: 200 g Nannari Root powder per liter of water + Cane sugar
	T8: 200 g Nannari Root powder per liter of water+ Palm Jaggery
	





Table 7: Studies on Standardization of Syrup and Evaluation of Storage life in Nannari on Total sugars (%)
	
Treatmen ts
	Total sugars (%)

	
	Day 1
	15th Day
	30th Day
	45th Day
	60th Day
	75th Day
	90th Day

	
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean
	S1
	S2
	Mean

	T1
	42.13
	42.13
	42.13
	43.12
	42.20
	42.66
	44.19
	42.43
	43.31
	45.44
	42.65
	44.04
	46.48
	43.18
	44.83
	47.30
	43.29
	45.29
	48.53
	43.87
	46.20

	T2
	44.23
	44.23
	44.23
	45.22
	44.23
	44.73
	46.90
	44.87
	45.89
	49.95
	45.50
	47.73
	50.95
	45.60
	48.27
	51.65
	45.92
	48.78
	52.33
	46.33
	49.33

	T3
	42.63
	42.63
	42.63
	43.40
	42.80
	43.10
	45.34
	43.51
	44.43
	46.41
	43.70
	45.05
	47.70
	43.85
	45.78
	48.50
	43.95
	46.23
	50.12
	44.70
	47.41

	T4
	40.98
	40.98
	40.98
	41.73
	41.20
	41.47
	42.72
	41.34
	42.03
	44.00
	41.45
	42.73
	44.82
	42.04
	43.43
	45.11
	42.40
	43.75
	46.90
	43.04
	44.97

	T5
	42.02
	42.02
	42.02
	42.70
	42.13
	42.42
	44.92
	42.25
	43.58
	45.78
	42.51
	44.14
	47.09
	43.73
	45.41
	47.80
	43.80
	45.80
	48.12
	44.39
	46.25

	T6
	43.80
	43.80
	43.80
	44.50
	43.80
	44.15
	45.98
	44.36
	45.17
	48.22
	44.63
	46.42
	48.93
	44.96
	46.95
	49.41
	45.20
	47.31
	51.53
	45.55
	48.54

	T7
	42.51
	42.51
	42.51
	43.30
	42.63
	42.97
	44.62
	43.10
	43.86
	45.97
	43.37
	44.67
	46.90
	43.60
	45.25
	47.70
	43.85
	45.77
	48.95
	44.33
	46.64

	T8
	40.63
	40.63
	40.63
	41.23
	40.73
	40.98
	42.10
	41.00
	41.55
	43.59
	41.16
	42.38
	44.19
	41.33
	42.76
	44.68
	41.40
	43.04
	46.10
	42.15
	44.12

	Mean
	42.37
	42.37
	
	43.15
	42.47
	
	44.60
	42.79
	
	46.17
	43.12
	
	47.13
	43.54
	
	47.77
	43.73
	
	49.07
	44.30
	

	
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S
	T
	S
	T x S

	F test
	S
	NS
	NS
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	S.Em±
	0.09
	0.04
	0.13
	0.16
	0.08
	0.23
	0.14
	0.07
	0.19
	0.29
	0.14
	0.41
	0.12
	0.06
	0.18
	0.12
	0.06
	0.17
	0.15
	0.07
	0.21

	CD at 5%
	0.26
	0.13
	0.36
	0.19
	0.10
	0.27
	0.40
	0.20
	0.56
	0.02
	0.01
	0.03
	0.36
	0.18
	0.51
	0.35
	0.18
	0.50
	0.43
	0.21
	0.60



	T1: 50 g Nannari Root powder per liter of water + Cane sugar
	T5: 50 g Nannari Root powder per liter of water + Palm Jaggery
	S1- Ambient storage

	T2: 100 g Nannari Root powder per liter of water + Cane sugar
	T6: 100 g Nannari Root powder per liter of water + Palm jaggery
	S2- Cool storage

	T3: 150 g Nannari Root powder per liter of water + Cane sugar
	T7: 150 g Nannari Root powder per liter of water+ Palm Jaggery
	

	T4: 200 g Nannari Root powder per liter of water + Cane sugar
	T8: 200 g Nannari Root powder per liter of water+ Palm Jaggery
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