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ABSTRACT 

 The present investigation “Standardization of pulp extraction and recipe for the 

preparation of Ready-to-Serve beverage from tamarind (Tamarindus indica L.)” was conducted 

in the Laboratory of the Department of Fruit Science and Horticulture Technology, College of 

Agriculture, OUAT, Bhubaneswar during the year 2021-2022. This experiment was carried out 

with twelve recipe treatments, which had a Completely Randomized Design and three 

replications.  

 A local variety of good-quality, ripened and dried tamarind fruit was used to prepare the 

RTS beverage and for flavouring chilli juice, cumin juice and sugar were added and class-II 

preservatives like sodium benzoate, potassium sorbate and potassium metabisulphite and 

stabilizers (pectin) were used as part of the experiment. For further study, the prepared product 

was put in cap bottles with capacities of 200 ml unit size and kept at ambient condition and 

refrigerated condition. The chemical observation as well as sensory evaluation and 

microbiological contamination study was done for both ambient conditions and refrigerated 

storage RTS.  

The RTS beverage prepared out of 100grams  pulp +100grams sugar+900ml water+ 

20ml of chilli and cumin juice (1:1)+pectin 5g/ltr +sodium benzoate (SB) 70ppm and potassium 

sorbate (PS)150ppm (T4) significantly maintained the general acceptance up to 30 days of 

storage among the various recipe treatments developed in this experiment. Regarding the 

product's chemical characteristics during storage of RTS, the acidity, tartaric acid, TSS, total 

sugar, reducing sugar and non-reducing sugar content all showed an increasing trend with 

increasing storage time, whereas the ascorbic acid content showed a decreasing trend under 

ambient conditions. Additionally, it was found that during the 30 days of refrigerated storage, 

bacterial and fungal growth was very low. In terms of the economics, the treatment T4 (100grams  

pulp +100grams sugar+900ml water+ 20ml of chilli and cumin juice (1:1)+pectin 5g/ltr +sodium 

benzoate (SB) 70ppm and potassium sorbate (PS)150ppm) had the highest benefit-to-cost ratio 

(2.28). 
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INTRODUCTION 

The plant Tamarindus indica (T. indica), more commonly known as tamarind, is 

a member of the dicotyledonous "Leguminosae" Family (Lewis et al.,2005) and its 

cultivation is primarily done for the pulp from its fruit, which is used to make a beverage 

and flavour curries, sauces, and confections. The word "tamarind" was derived from the 

Arabic "Tamar-u’l-Hind" which means “date of India” .So “Indian Date” is another 

name for it because the dried pulp has a date-like appearance. Nearly every region of the 

world that mankind is aware of uses T. indica as a common herbal remedy (Siddhuraju, 

2007). The fruit has a good amount of calcium, phosphorus, iron, and vitamins and it 

also has trace amounts of vitamins A and C (Manjula et al.,2017). Tamarind's most 

notable quality is its extreme acidity, with a total acidity range ranging from 12.2 to 

23.8% as tartaric acid. The tamarind fruit pulp is soft and thick, brown or reddish brown 

in colour and makes up 55 % of the fruit; the remaining 34% and 11% are made up of 

seeds and shells respectively (Yahia et al., 2011).The primary acidulant present in fruit 

pulp is used in food preparation in India and other Asian nations, and is the richest 

natural source of tartaric acid (Singh et al., 2007). 

The plant is grown all over the world and is widely distributed in the subtropics 

and semiarid tropics and is grown as an evergreen crop. The tree is native to India and 

may be in Tropical America. In India, tamarind is grown in 47( ̍000Ha) hectares area 

with a production of 189 (000MT) ( Horticulture Statistics Division, DAC&FW) . India 

produces and exports the most tamarind pulp about 300,000 tonnes, followed by 

Thailand (140,000 tonnes) and only 45% of tamarind trees are planted for the fruit pulp, 

which has both food and medicinal uses (Narina et al., 2018). Although it has been 

somewhat domesticated, the tree grows wild. The tree is particularly common in Madhya 

Pradesh, Bihar, Andhra Pradesh, Tamil Nadu, Karnataka and Odisha in India. 

Tamarind pulp is an excellent source of antioxidants, especially vitamin C, 

flavonoids, carotenoids, and vitamin B complex, as well as one that strengthens and 

supports the immune system. Tamarind pulp is also a great source of potassium, which is 

used to regulate blood pressure and heart rate, and lowers levels of bad cholesterol 

because it is high in carotene. Tamarind juice functions as a tonic, carminative, 

antiseptic, cleaning agent, and febrifuge, and controls the malfunction of the intestines 

and other digestive organs. Bronchitis and sore throats are treated with tamarind juice 
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extract. Conjunctivitis can also be treated successfully with heated tamarind juice. 

Biliousness and other bile conditions can be effectively treated by diluting tamarind juice 

with lemon, milk, honey, and dates.  When given to kids, a mild decoction of the pulp 

aids in the removal of worms and other intestinal parasites. 

Tartaric acid, reducing sugar, pectin, tannin, fibre, and cellulosic material are the 

primary components of tamarind fruit pulp. The ripe pod's edible component has a pH of 

3.15 and is composed of sugars (23-30%), proteins (1.4-3.30%), fat (0.27-0.81%), 

sucrose (0.10-0.80%), cellulose (1.80-3.20%), ascorbic acid (3.0-3.9mg/100g), tartaric 

acid (8.4-12.4%), sugars (23-30%), and ascorbic acid (3.0-3.9mg/100g) 

(Shankaracharya,1998).The fruit includes a little quantity of vitamins A and C but is a 

high source of calcium, phosphorus, and iron as well as a great source of riboflavin, 

thiamin, and niacin(Siddig et al.,2006). 

 Tamarind trees can withstand strong winds and have strong, flexible branches 

that gracefully droop at the ends and has dark gray, rough , fissured bark and are also 

found growing in backyards, along roadsides, or in wastelands (Gunasena et al.,2000).  

The pulp made from the tamarind fruit is typically consumed raw, though it can 

also be processed and turned into juice, brine, or infusion and also used to make jams, 

sweets, RTS etc. The most significant and practical sizing material, tamarind kernel 

powder (TKP), is therefore regarded as the main tamarind seed product with industrial 

significance. It is used in some of the most well-known industries, including the 

papermaking industry, textile industry, and jute industry (Kumar and 

Bhattacharya,2008). Because of its jelly-forming properties and carbohydrate nature, this 

polysaccharide (pectin) is now used as a stabiliser in the commercial production of 

cheese, ice cream, and mayonnaise (Siddig et al.,2006).      

Additionally, scientists have suggested using it as an agent or as a potential 

ingredient in the manufacture of various pharmaceutical products. The leaves and 

flowers of tamarind are being consumed as fresh, raw vegetables by people in many 

regions and can also be made into a variety of restaurant quality dishes (ICRAF,2007). 

Its timber is used to make fuel wood, charcoal, rice pounders, tool handles, and furniture. 

Almost all of the tree's parts are utilised. 

The most urgent issue facing the nation's processing industries is the post-harvest 

loss of fresh tamarind. Therefore, the key components for resolving these issues are 
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value addition and product diversification. Fruits must be processed right away because 

they are perishable, to prevent post-harvest losses. Approximately 90% of tamarind fruits 

are consumed fresh, with very little of them being processed (Archana et al., 2015). 

Tamarind fruits can be processed into a variety of value-added products to create a 

convenient product with the benefit of ease of handling, transportation, storage, and use. 

The beverage is not very popular because it leaves a long-lasting tart taste on the tongue. 

One of the reasons tamarind beverages are not well-liked in the Indian market is the lack 

of appropriate technology or standard formulations. Currently, efforts are being made to 

create healthy drinks or beverages from fruits like tamarind, which has several 

therapeutic properties. 

Ready-to-Serve (RTS) is a type of fruit beverage that contains at least 10% fruit 

juice,10% TSS (total soluble solids) & 0.3% acidity (F.P.O.,1995) and could be prepared 

from the processed juice of tamarind. 

In various parts of the world, tamarind pulp is used to make beverages. A high-

quality ready-to-serve beverage, syrup & concentrate can be prepared with a shelf life of 

six months when stored at room temperature. 

For improving the flavour, palatability & nutritive value of tamarind 

products;chilli& cumin may be used as blends as these fruits are valued very much for 

their refreshing juice with nutritional & medicinal properties. However, as per the 

literature little work has been done on value added product of tamarind. Keeping this in 

view, the present investigation “Standardization of pulp extraction and recipe for the 

preparation of Ready-to-Serve beverage from tamarind (Tamarindus indica L.)” was 

carried out with the following objectives.  

a) Standardization of methods for extraction of tamarind pulp 

b) Standardization of recipe for the preparation of Ready-to-Serve beverage from 

tamarind pulp 

c) Storage stability of tamarind RTS beverages  

 

 

 

 

 

 



4 
 

REVIEW OF LITERATURE 

India is the second-largest fruit producer in the world, but less than 2% of the 

fresh produce is processed, and there is an estimated 25–30% wastage due to poor 

marketing, transportation, and processing facilities. The Indian government has given the 

food processing sector as high priority recently, and infrastructure facilities have recently 

undergone significant improvement. India is the chief producer and consumer of 

tamarind products. Tamarind pulp is used to make a variety of traditional refreshing and 

extremely energising drinks because the fruit's high acidity blends well with sugar and 

other flavours. 

Ready-to-Serve beverages are made out of juice, sugar, and water and consumed 

as such. These contain the goodness of fresh fruit, delicious and nutritious. Because of 

their taste, flavour, and nutritional value, RTS is becoming more and more popular in 

comparison to artificial drinks. It is superior to almost all types of aerated drinks, which 

have essentially no nutritional value, and is highly digestible, energising, refreshing, and 

thirst-quenching. 

 Since very little research on tamarind processing has been reported, the literature in this 

area on other significant fruit crops is also reviewed under the following sub headings. 

 Extraction of tamarind pulp 

 Preparation of Ready-to-Serve beverages 

 Changes in physico-chemical composition of tamarind Ready-to-Serve 

beverages  during storage 

 Effect of microorganism on RTS beverage of tamarind 

2.1    Extraction of tamarind pulp 

Srivastava and Sanjeevkumar (1998) studied fruit structure and composition 

influence how fruit juice is extracted in different ways. Fruit juice is typically extracted 

from fresh fruits by crushing and pressing. The easy release of juice from some fruits 

necessitates heat treatment. 

Kotecha and Kadam (2002) studied that the tamarind fruit's pulp and juice were 

extracted using four different techniques: cold extraction, hot extraction, cold enzymatic 

extraction, and hot enzymatic extraction. The maximum pulp recovery was achieved by 

hot enzymatic extraction (86.10%) among the different extraction techniques. The 

moisture content ranged from 59.87 to 61.20% in pulp obtained using various extraction 
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techniques, and it was lowest (59.87%) in pulp obtained using the hot extraction 

technique. The pulp extracted using the hot-enzymatic method had a high concentration 

of sugar and a low concentration of ascorbic acid, whereas the pulp extracted using the 

cold extraction method had a higher concentration of minerals (Ca, P and Fe). The 

maximum  juice was recovered when pulp was treated for 6 hours with 0.5% 

Biotropicase L, a pectolytic enzyme. 

Siddig et al.(2006) reported that because of the pulp's stickiness and low water 

content, the extraction of tamarind pulp is a challenging process. The shell is manually 

removed during the pulping process, and then the seeds are agitated in water to spread 

the pulp and separate it from the seeds. The pulp and seeds can also be separated by 

putting the pulp in a steam bath with water for several hours, letting it stand overnight, 

filtering it through muslin cloth, and then washing it in hot water. They also included a 

pre-fermentation of pulp (fruit:water @ 1:2) dilution before pulping and heat treatment. 

For easier extraction, the fruit pulp was soaked for 24, 48, and 72 hours. 

Joshi et al.(2012) developed a more efficient extraction method for tamarind 

pulp. Among the dilution ratios (1:1, 1:1.5, and 1:2), the 1:2 dilution produced the 

highest yields of soluble and total solids with superior fruit flavour. The tamarind 

extracts were made by blending the pulp with either cold or hot water and then pressing 

it through cloth to extract the juice. The extraction was found to be better and the enzyme 

activity to be completed in less than six hours when the pulp was mixed with hot water to 

a temperature of 40° C. The extract was filtered and used to make juice concentrate. 

  2.2    Preparation of Ready-to-Serve beverages  

Chavan (1997) prepared with a recipe of 20% fruit juice, 20° Brix TSS, and 0.3% 

acidity, RTS beverages are made from cashewapple, raw and ripe karonda, kokum, and 

lime fruit. 

Pandey and Singh (1999) studied the various recipes for preparation of guava 

ready-to-serve beverage. It is studied that the recipe with 10% pulp, 11% TSS, and 

0.25% acidity had the highest rating and was deemed the best for guava ready-to-serve 

beverages. 
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Kotecha and Kadam (2003) reported the tamarind juice-based RTS beverage had 

a 10% juice content, 15 ˚Brix TSS, and 0.50% acidity. 

Singh et al.(2005)(a) evaluated various recipes for preparation of RTS from 

pomegranate fruit. The analysis of the results showed that the composition of 13% juice, 

11% total soluble solids, and 0.30% acidity was ideal for the preparation of pomegranate 

RTS. 

Shanbhag (2005) prepared with a recipe of 20% fruit juice, 20° Brix TSS, and 

0.3% acidity, RTS beverage made from cashewapple, kokum, pineapple, karonda, 

jamun, and mango was successfully stored for six months. 

Verma and Gehlot (2007) observed among all the treatments, bael nectar with 

20% bael pulp, 150 B total soluble solids, and 0.25 % acidity was deemed to be the most 

palatable. 

Tandon et al. (2007) studied ready-to-serve (RTS) drinks made from a blend of 

bael and papaya pulp in the following ratios: 1:0, 4:1, 3:2, 2:3, 1:4, and 0:1. These drinks 

contain 10% pulp, 15˚B TSS, and 0.26% acidity. They also noted that the ideal ratio for 

the bael:papaya pulp mixture was 2:3. 

Amaravathi et al. (2014) prepared a spiced RTS beverages with  mango 85 %  

and pineapple 15 % juices are combined with aqueous spice extracts. The aqueous spice 

extracts contained 0.5 percent curry leaf, 0.25% cumin, 0.25% cardamom, 0.15% black 

pepper, 0.5–2.0 percent ginger juice, and 0.4 percent mint juice, along with 1-2 percent 

salt (common and black salt). 

2.3 Changes in physico-chemical composition of tamarind Ready-to-Serve 

beverages  during storage  

2.3.1 Total soluble solids (T.S.S) 

Sattar et al.(1988) found that the production of water soluble pectin fractions 

caused an increase in total soluble solids during the 32-day storage period of pasteurised 

orange drink.    

Chavan (1997) reported that after 8 months of storage, the blended and 

carbonated cashew, karonda, and lime nectar (RTS) beverage showed an increase in the 

T.S.S. in all treatments. 
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Kotecha and Kadam (2002) examined the physico-chemical properties of the 

flesh and fruit of the tamarind. They found that the pulp of the tamarind fruit contained 

32.20 ̊B total soluble solids. 

 Rajput and Haribabu (2002) reported that the T.S.S. of acid lime fruit was 

between 8.1 and 10.4 ˚B, as well as 9 ˚ B T.S.S. for naval orange. 

Bhatnagar and Chandra (2002) studied the nine fruit growers' orchards in 

Rajasthan state that use the acid lime CV. Kagzi lime. They observed that during the 

rainy season, the T.S.S. content in kagzi lime varied from 8.62 to 9.87 ˚B and averaged 

8.76 ˚Brix. 

Kannan and Banumathi (2005) reported the spiced RTS made from tamarind fruit 

and found that during storage, the TSS content of the spiced RTS increased. 

Singh et al. (2005) (b) recorded a rise in the T.S.S value of pomegranate nectar 

over the course of six months of storage. 

Masalkar (2005) reported the T.S.S. of the blended pomegranate and ginger juice 

carbonated RTS during storage increased marginally in all treatments. 

Jain et al. (2007) observed a steady rise in the TSS value of the aonla nectar over 

the course of the 4 months of storage. 

Shere et al. (2008) worked on the preparation, storage, and analysis of the amla 

RTS beverage revealed a slight increase in the total soluble solids. Initially, the TSS 

remained unchanged for 45 days. However, the TSS slightly increased after 60 days of 

storage. 

Khan et al. (2010) reported the three species (35 var.) of citrus fruit. In Citrus 

sinensis, the Salustiana fruit had the highest average T.S.S. content (9.82˚B) and the 

Valencia late fruit had the lowest (2.89˚B), whereas in Citrus reticulate, the Tangerine 

fair child and Mandarin wilking had 8.96 and 3.79˚B T.S.S., respectively. 

Rasala et al. (2011) observed the total soluble solids in fresh tamarind range from 

18  to 48˚Brix. 
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Joshi et al. (2012) found the TSS of tamarind pulp used to make commercial 

value-added products was found to be 31˚Brix in local tamarind, followed by 27˚Brix 

and 26˚Brix in Ajanta and Thailand varieties respectively. 

Kshirsagar (2012) reported fresh kokum rind juice has a T.S.S. of 7.20˚Brix. 

Ravindra et al. (2012) recorded shatavari, aloe, and mango ginger blended nectar 

was stored for three months and showed an increasing trend in T.S.S. 

Lad et al. (2013) recorded regardless of storage time, the T.S.S. of SaiSarbati 

lime squash increased during storage. 

2.3.2 Titratable acidity  

Shankaracharya (1998) reported that tartaric acid, which is the main acidulant 

used in food preparation in India, was found in highest concentrations in fruit pulp (8–

18%). 

Kotecha and Kadam (2002) reported that tamarind fruit pulp had a titratable 

acidity 

of 4.06 %. 

Dwivedi and Pathak (2009) reported the processing and preservation of RTS and 

nectar from mulberry fruits and found that the acidity of both products remained stable 

for the first two months of storage before slightly increasing over the remaining six 

months from 0.30 to 0.37 percent. 

Masalkar et al. (2009) reported that the titratable acidity of the kagzi lime CV. 

SaiSarbati fruit was 6.20%. 

Lande et al. (2010) studied the process for making ready-to-serve beverage from 

wood apple pulp and found that during storage, RTS beverage's titratable acidity 

increased from 0.30 to 0.32 percent. 

Yadav et al. (2010) developed   whey-based banana RTS and revealed that, after 

20 days of storage, the acidity of the beverage rose from 0.38 to 0.49 percent.  
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Khan et al. (2010) studied the 35 varieties of citrus fruit from three species. 

While Citrus reticulate had an average acidity of 1.1% (Tangerine dancy) and 0.86% 

(Mandarine wilking), Citrus sinensis had an average acidity that was highest in Shamouti 

(1.57%) and lowest in Cassa geande (0.49 g/100 ml). They added that in Citrus 

Paradise, the acidity was 2.17% (Ruby Red) and 0.97 % (Ruby Blood). 

Joshi et al.(2012) reported that as tartaric acid, an uncommon acid plant tissue, 

the total acidity ranged from 12.2 to 23.8%. 

Kumar et al.(2013) extracted the pulp from ripe bananas and banana RTS 

reported that after 90 days of storage, the beverage's acidity slightly increased.   

Kshirsagar (2012) observed  2.3% acidity in the juice of fresh kokum rinds. 

2.3.3 Reducing sugar 

Morton (1958) reported reducing sugar of  tamarind pulp was 30 to 41% . 

            Ahmad et al.(1986) noted an increase in reducing sugars, which may be the result 

of non-reducing carbohydrates converting to reducing sugars due to longer storage times 

in citrus and mango squashes. 

Gunasena et al. (2000) observed the chemical make-up of tamarind pulp after 

drying  revealed  25 to 45 % reducing sugars. 

Kotecha and Kadam (2002) studied reducing sugar content in tamarind fruit was 

16.20 %. 

Kannan and Banumathi (2005) observed that the reducing sugars in the various 

spiced RTS treatments made from tamarind fruit showed an increasing trend during 

storage. 

Barwal et al. (2006) evaluated that the ready-to-serve bittergourd beverage 

displayed an increase in reducing sugars over the course of the 180-day storage period, 

which may have resulted from hydrolysis or the inversion of non-reducing sugars to 

reducing sugars. 

Jain et al. (2007) monitored the cultivars of aonla for nectar production. They 

made nectar from the eight aonla cultivars using various recipes, which was then 

examined after five months of storage. They noticed that the reducing sugars in the 

nectar steadily increased during storage. 
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Lande et al. (2010) discovered that the reducing sugars in RTS beverages made 

from wood apple pulp increased during storage, rising from 0.40 to 0.53 percent. 

Lad et al. (2013) observed that during the 90 days of storage, the reducing sugars 

in lime squash CV.  SaiSarbati showed an increasing trend. 

2.3.4   Total sugars 

Kannan and Thirumaran (2002) studied that during storage, different jamun 

products' reducing sugar content rises. 

Gunasena et al. (2000) recorded total sugar content ranges from 41.2 to 58.7% in        

dried tamarind pulp. 

Kotecha and Kadam (2002) observed that the fresh tamarind fruit had a 20.40%  

total sugar content. 

Sidding et al. (2006) recorded the  total sugar content of tamarind is 21.40 – 

30.85%. 

Jain et al. (2007)reported that the nectar's total sugar content steadily increased 

during storage, which may have been caused by complex carbohydrates partially being 

hydrolyzed. 

Tandon et al. (2007) examined a storage study on a bael-papaya blended RTS 

beverage and found that the beverage's total sugar content changed very little over the 

course of a six-month storage period. 

Kumar et al. (2009) conducted the impact of various pulp concentrations and 

their treatments on nectar storage. They discovered that storage had little impact on 

nectar's overall sugar content. 

Lande et al. (2010) reported the storage of RTS beverage made from wood apple 

pulp resulted in an increase in total sugars from 13.83 to 14.75 percent. 

Kalunkhe et al. (2012) observed that during storage, the Konkan seedless lemon 

squash's total sugar content significantly increased. 
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Ravindra et al. (2012) reported the rise in total sugar content over a three-month 

period of shatavari, aloe, and mango ginger nectar beverage storage. 

Hiremath and Rokhade (2012) recorded 13.54% total sugar content in sapota fruit 

was found in an experiment on the preparation and preservation of sapota juice. 

2.3.5   Ascorbic acid 

Shanbhag (2005) reported that during the six months that blended carbonated 

cashew apple, jamun, and karonda nectar was stored, ascorbic acid levels decreased. 

Singh et al. (2005)(b) reported he pomegranate nectar's ascorbic acid content is 

steadily declining. 

Barwal et al. (2006) observed during 180 days of storage, the ascorbic acid 

content of bittergourd RTS drink decreased from 8.84 mg/100g to 7.67 mg/100g. This 

decrease was attributed to ascorbic acid's conversion to dehydro-ascorbic acid, furfural, 

or hydroxy methyl furfural. 

Siddig et al. (2006) found that the amount of ascorbic acid in tamarind pulp 

varies from 2 to 20 mg/100g. 

Jain et al. (2007) reported throughout the storage period, the ascorbic acid 

content of aonla nectar decreased steadily, with the exception of the third and fourth 

storage months, where changes were found to be significant. 

Kumar et al. (2009) conducted the impact of various ber fruit pulp concentrations 

and their treatments on nectar storage. The pulp of the cv. Kaithali was used to make the 

nectar, which contained 20 and 25 percent pulp, 0.3% acidity, and 15 ˚B TSS. They 

noticed that, irrespective of storage period, nectar prepared with 25% pulp and treated 

with KMS recorded significantly higher ascorbic acid levels (14.81 mg/100ml) and 

lower ascorbic acid levels (3.18 mg/100ml) than nectar with 20% pulp sugar treatment. 

Irrespective of pulp concentrations and treatments, the ascorbic acid content of nectar 

decreased from 10.80 mg/100 ml to 8.19 mg/100 ml between the start of storage and 90 

days later. 
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Lande et al. (2010) observed the ascorbic acid content of the ready-to-serve 

beverage made from wood apple pulp was found to have decreased from 0.20 to 0.10 

mg/100 ml during storage. 

Joshi et al. (2012) reported ascorbic acid was present in the highest concentration 

i.e, 5.4%, in the native tamarind, followed by 3.9% in the Ajanta variety and 3.0% in the 

Thailand type. 

2.4 Effect of microorganism on RTS beverage of tamarind  

Li et al. (1989) observed the impact of acidity, low temperature, and sorbates on 

orange juice storage.Both at 5˚C and at 25˚C, there was a rise in bacterial population 

during the first two weeks of storage; however, the bacterial population in the juice 

stored at 5˚C was lower than that at 25˚C. It was discovered that an acidification below 

pH 2.5 + 0.03 percent sorbic acid significantly reduced the bacterial population. 

Osundahunsi (2003) reported an initial microbial load of 0.2X101 CFU/mL for 

commercial samples of soborodo. This discrepancy may be due to differences in the 

initial microbial load and source of raw materials, processing methods, and levels of 

hygiene observed during production. 

Manjula et al. (2003) reported after a six-month period of storage, the spiced 

tamarind RTS had a lower microbiological count than the samples in the control group, 

or those without spice.         

Chandan (2004) reported a rise in aonla RTS's microbial load while storage at 

ambient temperatures. 

Upale (2005) stated that the standard plate count (SPC) of jamun RTS samples 

for bacteria ranged from 2.5X105 CFU per ml to 2.74X 105 CFU per ml during the study 

on the microbiological load of jamun RTS. 

Hiremath (2006) observed Sapota juice preserved using pasteurisation, chemical 

preservatives, and a combination of both revealed a lower microbial burden than fresh 

juice (untreated control). But because the juice had already been fermented for more 

than 15 days, none of these procedures could help to increase the storage life. 
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Sameer (2006) observed regarding all chemical parameters and microbiological 

load, jamun beverages held in different storage techniques showed relatively less 

variation under refrigerated storage than under ambient storage. 

Reddy and Chikkasubhana (2008) observed that during its 90-day storage period, 

lime-blended amla squash remained microbially unspoiled. The panel of experts in 

organoleptic evaluation made no incorrect comments about the fermentation of squash. 

Tanushree et al. (2009) reported after 90 and 105 days of storage at 25°C, the 

typical plate count in Malta orange squash was found to be quite safe. 

         Akhtar et al. (2010) found that  the microbial growth on chemically preserved 

mango pulp, storage time significantly (p <0.05) increased the CFU/g of the pulp 

samples, with the maximum growth being seen after 90 days of storage. 

Chauhan et al. (2012) observed with an extended storage period for the functional 

herbal RTS beverage, the overall colony count slightly increased. The beverage's initial 

microbial load was discovered to be 2.53 cfu/g, and after two months of storage, that 

load did not significantly increase. Additionally, the microbial load was incredibly low 

and well below the safe. 
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MATERIALS AND METHODS 

The present investigation “Standardization of pulp extraction and recipe for the 

preparation of Ready-to-Serve beverage from tamarind (Tamarindus indica L.)” was 

conducted in the Laboratory of the Department of Fruit Science and Horticulture 

Technology, College of Agriculture, OUAT, Bhubaneswar in 2021-2022. The various 

materials used and the methods followed during the course of the investigation are 

briefly described below: 

1.1 MATERIALS  

3.1.1   Tamarind pulp 

Good quality dried tamarind fruit pulp with reddish brown colour was purchased 

from a local market and brought to the laboratory. Then sorted properly and used for the 

experiment. All of the seeds, impurities, seed coat fragments and fibres have been 

eliminated in hygienic conditions.  

One preliminary investigation was done to find out a suitable ingredient to be 

mixed for enhancing the flavour of tamarind RTS. In the first sample, mango ginger was 

added to the tamarind juice; in the second sample, ginger juice was mixed and in the 

third sample, cumin & chilli mixed juice extract was added; whereas in the fourth sample 

no flavouring substances were added. These samples were tasted by 10 numbers of 

experts and based on their given score, chilli & cumin extracted juice was finalised for 

flavouring the tamarind RTS.      

        3.1.2   Chilli and Cumin  

Similarly, chilli (Capsicum frutescens) and Cumin (Cuminum cyminum) needed 

for the research experiment were purchased from a local market and blended in the RTS 

as per standard. From chilli impurities were removed and crushed with the help of an 

electric mixer grinder and juice was extracted. The same way cumin juice was extracted. 

After extraction of chilli and cumin juice , each 10ml was taken and added to the RTS of 

tamarind.   
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         3.1.3 Sugar and chemicals  

Sugar was bought from a nearby market and A.R.(analytical reagents) grade 

chemicals needed for the analytical work were collected from the Department of Fruit 

Science and Horticulture Technology, College of Agriculture, OUAT, Bhubaneswar. 

3.2  EXPERIMENTAL DETAILS  

  1)  Crop                                                              : Tamarind (local variety) 

  2) Design                                                               : C.R.D (Completely Randomized 

Design) 

3) Number of Treatments                                        : 12 

4) Number of Replications                                      : 3 

5) Number of bottles/treatment                               : 5 

6) Number of bottles/treatment/replication             : 15 

7) Total number of bottles                                     : 180 

8) Storage condition of RTS                                  : Ambient condition and Refrigerated  
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3.2.1 Treatments details  

The experiment includes 12 treatments with various recipe combinations. 

Treatments details are presented in Table 3.1. 

Table 3.1 Treatment details  

Treatment  No.                      Treatments  

T1 100grams  pulp +100grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr + sodium benzoate(SB) 120ppm 

            T2 100grams  pulp +100grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr + potassium sorbate (PS) 300ppm 

            T3 100grams  pulp +100grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr + potassium meta bisulphite (KMS) 70ppm 

            T4 

 

100grams  pulp +100grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr +sodium benzoate (SB) 70ppm and  potassium 

sorbate (PS)150ppm 

            T5 100grams  pulp +150grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr + sodium benzoate(SB) 120ppm 

             T6 100grams  pulp +150grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr + potassium sorbate(PS) 300ppm 

             T7 100grams  pulp +150grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr + potassium meta bisulphite(KMS) 70ppm 

             T8 100grams  pulp +150grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr + sodium benzoate (SB)70ppm and potassium 

sorbate (PS) 150ppm 

             T9 100grams  pulp +200grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr +sodium benzoate(SB) 120ppm 

             T10 100grams  pulp +200grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr + potassium sorbate(PS) 300ppm 

              T11 100grams  pulp +200grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr + potassium meta bisulphite(KMS) 70ppm 

             T12 100grams  pulp +200grams sugar+900ml water+ 20ml of chilli and cumin 

juice (1:1)+pectin 5g/ltr + sodium benzoate(SB) 70ppm and potassium 

sorbate(PS) 150ppm 
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3.3       METHODS OF PRODUCT PROCESSING  

3.3.1 Extraction of tamarind pulp  

A clean, ripe and deseeded tamarind was used. Tamarind pulp was soaked in 

water in a ratio of 1:2 (flesh : water). Tamarind pulp was soaked following a 

predetermined time i.e, 3 hours, 4 hours and 5 hours. The homogenization was achieved 

by hand crushing, followed by filtering. In hot water extraction, tamarind flesh was taken 

and soaked in water. The flesh was soaked for 3 hours, 4 hours and 5 hours followed by 

heating at 50˚C for 10 minutes and allowed to cool at room temperature and 

homogenized by hand crushing, then the pulp is extracted and filtered through a fine 

strainer. 

 Table 3.2 Soaking time and media used for pulp recovery 

Soaking media Soaking period 

 

Hot water 

 

3hours 

4hours 

5hours 

 

Normal  water 

3hours 

4hours 

5hours 

 

3.3.2 Preparation of Ready-to-Serve (RTS) beverage  

After tamarind pulp extraction, the standardized quantity of pulp, sugar and water 

was added according to different recipe treatments. Then required quantity of chilli and 

cumin juice (1:1), stabilizer and class II preservatives were added. The quantity of juice 

needed by the FPO specification was calculated for the preparation of various recipes of 

RTS beverages. 

3.3.3 Bottling     

The product was then immediately filled in pre-sterilized bottles of 200 ml 

capacity each. Following filling, the bottles were sealed and once more pasteurised in 

boiling water for 30 minutes was done. The product was then cooled, labelled, and kept 

at room temperature in a cool, dry place. 
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3.3.4 Storage  

Prepared RTS bottles were kept in a dry place or ambient condition i.e, at room 

temperature (26 to 31˚C) and relative humidity (70.4% to 97.3%) and refrigerated 

condition (6˚C) for storage behaviour studies and chemical analysis. 

 

 Flow chart –I 

  PREPARATION OF TAMARIND RTS BEVERAGES  

                          Selection of ripe, deseeded tamarind fruit and cleaning 

 

                                Soaked the pulp in hot water (1:2) for 5 hours 

 

                                    Hand crushing and extraction of pulp   

 

                              Sieving through muslin cloth and filter  

 

                                 Addition of sugar and water as per recipe  

 

                       Adding spices chilli and cumin (1:1) as per recipe  

 

               Adding stabilizer and class II preservatives as per treatments 

 

                                     Filling in sterilized bottles and sealed 

 

Pasteurisation 

 

                                                         Cooling  

 

                                                          Storage 

 

3.4    CHEMICAL CHARACTERISTICS OF TAMARIND RTS  BEVERAGES 

       3.4.1 pH of tamarind RTS 

The pH of the tamarind Ready-to-Serve beverage of all treatments was recorded 

by the pH meter.  
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3.4.2 TSS (Total soluble solids) of tamarind RTS 

 TSS is determined primarily by using a hand refractometer and is expressed as a 

percentage or Brix (0- 32 oB). The TSS content percentage is typically influenced by the 

acids, sugars, vitamins, amino acids, and other soluble solids present in the juice. Two to 

three drops of juice were kept on the refractometer's prism to measure the TSS of 

tamarind RTS and each replication's observation was recorded separately. Before each 

observation was recorded, the refractometer's prism was properly cleaned and dried. 

3.4.3 Determination of Titratable acidity(%) content in tamarind RTS 

The method described by Ranganna (1979) was adopted for the determination of 

the acidity of tamarind RTS. 

Procedure: 

Ten millilitres of the sample were taken in a conical flask and diluted with 90 ml 

of distilled water. From that, a 10 ml sample was taken and 1 or 2 drops of 

phenolphthalein indicator was added to titrate the sample against 0.1 N NaOH solution. 

The filtration process ended when the pink colour formation was observed.  

Calculation: 

Titratable acidity ( %) =
Titrate value ×N of NaOH×volume made up ×Equivalent weight  of acid

aliquot taken for titration  ×sample weight X100
 X 100 

3.4.4 Determination of tartaric acid (%) content in Tamarind RTS.  

Ten millilitres of the sample were taken in a conical flask and diluted with 90 ml 

of distilled water. From that, a 10 ml sample was taken and 1 or 2 drops of 

phenolphthalein indicator was added to titrate the sample against 0.1 N NaOH solution. 

The filtration process ended when the pink colour formation was observed.  

Calculation: 

Tartaric acidity (%)=
Titrate value ×N of NaOH×volume made up ×Equivalent weight  of acid

aliquot taken for titration  ×sample weight X100
 X 100 

The equivalent weight of tartaric acid is 75. 
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3.4.5 Determination of Ascorbic acid (%) content in Tamarind RTS  

The method described by Ranganna (1979) was used to estimate the ascorbic acid 

content in tamarind RTS.A known volume of sample was taken in a 100 ml volumetric 

flask, and then with 3% meta-phosphoric acid, the volume was made up. Then, a 10 ml 

aliquot from this was added to a 100 ml beaker and titrated against a 2, 6-dichlorophenol 

indophenol dye solution until a stable faint pink colour appeared, which can last 10 

seconds. The outcome was given as mg of ascorbic acid per 100 g of edible portion. 

Standardization: 

By titrating it against a standard ascorbic acid solution, the 2, 6-dichorophenol 

indophenol dye was standardised. To produce the standard, 100 mg of pure L-ascorbic 

acid was dissolved in 100 ml of 3% meta-phosphoric acid. After that, a 1 ml aliquot of 

the ascorbic acid solution was used for titration. 

Calculation: 

Ascorbic acid (mg/100g) =
Titrate value×Dye equivalent  ×volume made up 

Aliquot taken for estimation ×sample weight
X 100 

    3.4.6   Determination of Total sugar (%) content in tamarind RTS  

Procedure: 

In a 250 ml volumetric flask, 10 ml of RTS was taken. Following the addition of 

5 ml of 1N HCl, 30 ml of distilled water was added to it. After being heated for three to 

five minutes, it was cooled (for inversion) in a water bath. The substance was transferred 

to a conical flask and two drops of the phenolphthalein indicator were added to it. After 

that,1NNaOH taken in a burette was used to titrate it. The end result was indicated by the 

appearance of the pink colour. In the RTS, the non-reducing sugar was now changed to a 

reducing form. Once the volume was up to 100ml, the content was then poured into a 

burette. A 250 ml conical flask was filled with 5 ml of Fehling's A and 5 ml of Fehling's 

B solution followed by 40 ml of distilled water was added, and then it was heated.  Two 

drops of Methylene blue indicator were added when the first bubble appeared, and it was 

then titrated against the sample (inverted sample) content of the burette. The brick red 

colour made the endpoint noticeable (Ranganna, 1979). 
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Calculation: 

Total sugar (%) =
Factor×Dilution×100

Titratevalue×Volumeofsampletaken
 

(Factor value=0.05) 

    3.4.7   Determination of Reducing Sugar (%) content in tamarind RTS 

Procedure: 

A 100 ml volumetric flask was used in which 10 ml of RTS was taken and 

distilled water was added to bring the volume up to 100 ml. It was then transferred to a 

100 mlburette.A250 ml conical flask was filled with 5 ml of Fehling's solution A and 5 

ml of Fehling’s B solution, and then 40 ml of distilled water was added and mixed 

properly. The conical flask was heated by being placed over a gas furnace. When the first 

bubble appears, add 2–3 drops of methylene blue indicator. It was finally titrated against 

the content in a burette until the endpoint reached a brick-red colour (Ranganna, 1979). 

Calculation: 

Reducing Sugar (%) =
Factor ×Dilution×100

Titrate value×sample taken
 

( Factor value =0.05) 

   3.4.8   Determination of Non-reducing Sugar (%) content in tamarind RTS 

By using the method of difference, the non-reducing sugar contents of the 

tamarind RTS samples were as follows: 

Non-reducing sugars (%) =Total Sugars (%) – Reducing Sugars (%)  

    3.4.9   Microbial examination  

By using the serial dilution method, bacteria and fungi can be isolated from 

tamarind RTS juice samples. One millilitre of juice was taken and combined with nine 

millilitres of sterile water for serial dilution. Similarly, one millilitre of the solution from 

the first test tube was dispensed into or added to a tube containing nine millilitres of 

sterile distilled water. As a result, the tube will have a total volume of 10 ml and the 
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solution will be 1:100, or 10-2.Similarly to this, the sample was 10-5 times diluted by 

diluting the solution four times.  Onemillilitre of the solution was taken and spread on 

the Petri plate containing the desired media (NA media for bacteria and PDA media for 

fungi). This is called Spread Plate Method. Plates were incubated in an inverted position 

at 20 to 25°C in the incubator. Bacterial colony count was taken 72 hours after 

inoculation and the fungal count was taken 5 to 6 days after inoculation (Aneja, 2003). 

3.4.10Organoleptic evaluation of tamarind RTS 

Organoleptic evaluation of the   prepared samples were evaluated by the panel of 

judges to evaluate the best RTS treatments with organoleptic acceptance. 

Determination of sensory quality on 9 points hedonic scale  

Procedure: 

1. Given the sample codes, such as a, b, c etc. randomly. 

2. For evaluation, keep the coded samples in a row at random (for example, c,d,c,a,b 

evaluation). 

3. Start assessing samples for each sensory quality one at a time. 

4. After evaluating each sample, the evaluator should rinse their mouth out to prevent 

flavour, taste, and other aspects from overlapping. 

5. Give grades ranging from 1 to 9 based on pleasant and unpleasant experiences. 

6. Calculate the means for a specific attribute using various evaluators (replications). 

7. Identify the best sample based on the highest average score attained. 

Description of 9-Points in Hedonic Scale: 

 9 – Like extremely 

 8-  Like very much 

 7- Like moderately  

 6- Like slightly  

 5- Neither like nor dislike  

 4- Dislike slightly  

 3- Dislike moderately  

 2- Dislike very much 

 1- Dislike extremely 
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3.5 STATISTICAL ANALYSIS 

The experiment was laid out in a completely randomized design (CRD) with 

three replications. A proper statistical analysis was performed on the mean data of all the 

observations. The significance of the results was evaluated using the "F" test. 

The appropriate standard error for each factor was worked out to compare the two 

means and the critical difference (CD) was calculated at a 5% level of significance using 

the following formula developed by Gomez and Gomez (1984). 

Estimated SE of 𝑖𝑡ℎ treatment mean, 𝑆𝐸𝑚=√𝐸𝑀𝑆/𝑟
𝑖
 

 

Where, 

          EMS = Error mean sum of squares, 

           r = number of replications 

           CD at 5% for treatment means =√2 𝑋 𝑠𝑒(𝑚)𝑋𝑡(5%)𝑙𝑒𝑣𝑒𝑙 𝑎𝑡 𝑒𝑟𝑟𝑜𝑟 𝑑. 𝑓. 

The standard error of means (SEm), standard error of the difference in mean 

(SEd), and critical difference (CD) between the treatments at the 5% level of significance 

were calculated and analysed by following Gomez and Gomez (1984).The following 

procedure was used to create an analysis of variances (ANOVA) table for each character. 

Table 3.3.  Analysis of Variance (ANOVA) 

Source of 

variation  

Degree of 

freedom  

Sum of squares  Mean sum of squares  F calculated  

Treatments  k-1 TSS TMSS=TSS/k-1 TMSS/EMSS 

Error  K(r-1) ESS EMSS= 

ESS / k(r-1) 

 

Total  Kr-1 Total SS   

 

The significance of the treatment was assessed by comparing the estimated value 

of "F" with the tabular value of "T" at a 5% level of probability against the error degree 

of freedom.To compare the mean value of treatment, the following formulas were used 

to calculate standard error and critical values: 

1. Standard Error of mean SE(m±) = EMS/r 

 2. Standard Error of difference SE(d ±) = √2 X SE (m) 

3. Critical difference (CD) = SE(d) x t value at 5% error degree of freedom 
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PLATE 1 : TAMARIND PULP SOAKED IN NORMAL WATER AND HOT 

WATER 

 

 
 

PLATE 2: EXTRACTION OF TAMARIND PULP BY DIFFERENT SOAKING 

METHODS 
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PLATE 3 : TAMARIND Ready-to-Serve BEVERAGES OF DIFFERENT 

TREATMENTS 

 

 
 

PLATE 4 : CHEMICAL CHARACTERISTICS ANALYSIS OF TAMARIND RTS    

BEVERAGES OF DIFFERENT TREATMENTS 
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PLATE 5 : BACTERIAL GROWTH DURING 30 DAYS OF STORAGE 

 
 

 PLATE 6 : FUNGAL GROWTH DURING 30 DAYS OF STORAGE  
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EXPERIMENTAL RESULTS 

The present investigation entitled “Standardization of pulp extraction and recipe 

for the preparation of Ready-to-Serve beverage from tamarind (Tamarindus indica L.)” 

conducted at the Laboratory of the Department of Fruit Science and Horticulture 

Technology, College of Agriculture, OUAT, Bhubaneswar in 2021-2022.  

This experiment was carried out to find out the best possible way to extract the 

maximum quantity of pulp from the pod as well as to ascertain the best combination of 

different compositions for tamarind RTS. The Results from the current chapter have been 

briefly described on the different chemical parameters, relating to observations made on 

various aspects of the investigation and analyzed statistically which is represented in 

appropriate tables and graphs. 

Table 4.1:  Effect of soaking time and media on pulp recovery (%) of tamarind pulp 

 

Soaking period 

Soaking media – Pulp recovery (%) 

Normal water Hot water 

3 hours 64.66 68.33 

4 hours 66.00 70.00 

5 hours 69.00 74.00 

Mean 64.30 70.30 

S.E(m)± 0.996 0.493 

C. D at 5% 3.231 1.598 

 

The information about tamarind pulp recovery as affected by treatments, soaking 

media, soaking time, and their interactions are presented in Table 4.1. It was observed 

that the soaking media and duration significantly affect the pulp recovery percentages as 

the soaking duration extended, pulp recovery gradually increased. 

From table 4.1 it is observed that the pulp recovery percentage is better in hot 

water soaking media as compared to normal water soaking media. The pulp recovery of 

normal water soaking media varied between 64.66% and 69 %. Among the normal water 

soaking media and soaking periods (3 hours, 4 hours and 5 hours), pulp soaked for 5 

hours recorded significantly highest pulp recovery (69%), whereas the lowest pulp 

recovery was observed in 3 hours soaking period (64.66%). 
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Fig.4.1: Comparison of pulp recovery (%) by different soaking media and soaking 

period 

 

 

Fig.4.2: Effect of recipe treatments on TSS content (˚Brix) of tamarind RTS 

beverage during  different storage conditions 
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A similar trend was also observed in hot water treatment. The pulp recovery % in 

hot water treatment varies between  68.33 % to 74.00 %. Among the different soaking 

durations (3 hours,4 hours and 5 hours), 5 hours recorded the significantly highest pulp 

recovery percentage (74%), whereas the significantly lowest pulp recovery was noticed 

in 3 hours of the soaking period (68.33%). 

 

4.2 Effect of recipe treatments on chemical properties of tamarind RTS beverage 

Table 4.2: Effect on TSS (˚Brix) content of tamarind RTS beverages during 

different storage conditions   

Sr. No Treatments Storage periods (Days) 

0 day Ambient condition 

(30 days) 

Refrigerated condition 

(30 days) 

1 T1 11.1 11.4 11.2 

2 T2 11.2 11.6 11.3 

3 T3 11.0 11.8 11.2 

4 T4 10.9 11.2 10.9 

5 T5 13.8 14.1 13.9 

6 T6 13.6 13.9 13.7 

7 T7 13.9 14.3 14.1 

8 T8 13.7 14.2 13.9 

9 T9 17.6 17.9 17.6 

10 T10 17.7 18.2 17.9 

11 T11 17.5 17.9 17.6 

12 T12 17.4 17.8 17.5 

 Mean 13.700 14.000 13.900 

S.Em(±) 0.102 0.107 0.121 

C.D at 5% 0.328 0.334 0.376 

           The TSS content of tamarind RTS beverage is significantly influenced by 

different recipe treatments as well as storage conditions and duration are presented in 

Table 4.2. 
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It is concluded from the data that the TSS content of tamarind RTS beverage 

increased with the advancement of the storage period in all the treatments both in 

ambient storage condition as well as in refrigerated storage condition. The rate of 

increase in TSS content of RTS was significantly influenced by recipe treatments. On the 

0days of storage, maximum TSS was recorded in the treatment T10 (17.7 oB) followed by 

T9, T11 and T12. Whereas, the lowest TSS content was recorded in the treatment T4 (10.9 

oB) followed by T3, T1 and T2.  

On the 30th day of the ambient condition of storage, the treatments T9 and T11 

recorded significantly the highest (17.9oBrix) TSS, whereas the lowest TSS (11.2°B) was 

recorded in treatment T4.But on 30 days of the refrigerated condition of storage, the 

treatment T10 recorded a maximum 17.9˚Brix and a minimum 10.9˚Brix TSS was 

recorded in treatment T4. 

Table 4.3: Effect on Total sugar percentage of tamarind RTS beverages during 

different storage conditions   

Sr. No Treatments Storage periods (Days) 

0 day Ambient condition 

(30 days) 

Refrigerated condition 

(30 days) 

1 T1 10.8 11.3 11.1 

2 T2 10.9 11.3 11.0 

3 T3 10.6 11.3 10.8 

4 T4 10.7 11.0 10.7 

5 T5 13.3 13.7 13.5 

6 T6 13.2 13.7 13.3 

7 T7 13.5 13.8 13.6 

8 T8 13.4 13.9 13.5 

9 T9 17.1 17.7 17.3 

10 T10 17.3 17.8 17.4 

11 T11 16.9 17.4 17.1 

12 T12 17.3 17.7 17.3 

 Mean 13.300 13.800 13.400 

S.Em(±) 0.112 0.087 0.083 

C.D. at 5% 0.348 0.270 0.258 
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The details of data regarding changes in the total sugar content of tamarind RTS 

beverages stored at ambient condition and the refrigerated condition is presented in the 

Table No. 4.3. It is observed that the total sugar content increased during different 

storage conditions both in ambient condition and also in refrigerated condition. 

The data depicted in table No. 4.3 revealed that the imposed of different 

treatments and storage periods in both ambient and refrigerated condition significantly 

affect the total sugar content in RTS. On 0days of storage, the maximum total sugar 

percentage (17.3%) was recorded in treatments T10 and T12; whereas the minimum total 

sugar percentage (10.6%) was recorded in treatment T3. On the 30th day of ambient 

storage condition, maximum total sugar content (17.8%) was recorded in treatment T10, 

while treatment T4 recorded minimum (11%).On the 30th day of refrigerated storage, it 

was recorded as maximum in treatment T10 (17.4%) and minimum in treatment 

T4(10.7%). 

Table 4.4:  Effect on reducing sugar content (%) of tamarind RTS beverages during 

different storage conditions 

Sr. No Treatments Storage periods (Days) 

0day Ambient condition 

(30days) 

Refrigerated condition 

(30days) 

1 T1 2.24 2.46 2.34 

2 T2 2.26 2.47 2.36 

3 T3 2.23 2.45 2.33 

4 T4 2.28 2.48 2.38 

5 T5 2.25 2.45 2.35 

6 T6 2.27 2.47 2.37 

7 T7 2.23 2.43 2.33 

8 T8 2.29 2.49 2.39 

9 T9 2.26 2.44 2.34 

10 T10 2.24 2.46 2.36 

11 T11 2.23 2.43 2.33 

12 T12 2.27 2.47 2.37 

 Mean 2.30 2.50 2.40 

S.Em(±) 0.02 0.02 0.01 

C.D. at 5% 0.06 0.05 0.02 
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Fig.4.3: Effect of recipe treatments on Total sugar content (%) of tamarind RTS 

beverage during different storage conditions 

 

 
 

Fig.4.4: Effect of recipe treatments on Reducing sugar content (%) of tamarind 

RTS beverage during different storage conditions 
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The resulting data on changes in reducing sugar content on tamarind RTS 

beverages under the influence of different treatments is presented in table no. 4.4 

revealed significant variations among all the treatments. 

The result indicated that reducing the sugar content of tamarind RTS beverage 

increased with the advancement of the storage period in all the treatments. On 0 days of 

storage, the treatment T9 recorded significantly the highest reducing sugar percentage 

(2.29%), whereas the lowest (2.23%) was recorded in treatmentsT3, T7 and T11. On the 

30thday of ambient storage condition, the highest reducing sugar content (2.49%) was 

recorded in treatment T8, while treatment T7 and T11 recorded the lowest (2.43%) and on 

the 30th day of refrigerated storage condition, the highest reducing sugar content recorded 

in the treatment T8 (2.39%), while lowest in treatment T3, T7and T11 (2.33%).  

Table 4.5: Effect on Non-reducing sugar percentage of tamarind RTS beverages 

during different storage conditions   

Sr. 

No 
Treatments 

Storage periods (Days) 

0 day 
Ambient  condition 

(30days) 

Refrigerated condition 

(30days) 

1 T1 8.56 8.84 8.76 

2 T2 8.64 8.83 8.64 

3 T3 8.37 8.85 8.47 

4 T4 8.42 8.52 8.32 

5 T5 11.05 11.25 11.15 

6 T6 10.93 11.23 10.93 

7 T7 11.27 11.37 11.27 

8 T8 11.11 11.41 11.11 

9 T9 14.84 15.26 14.96 

10 T10 15.06 15.34 15.04 

11 T11 14.67 14.97 14.71 

12 T12 15.03 15.23 14.93 

 

Mean 10.940 11.240 10.940 

S.Em(±) 0.019 1.446 0.009 

C.D. at 5% 0.058 4.506 0.027 
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The observations on non-reducing sugar content in tamarind RTS are presented in 

table 4.5. It is noticed that there are significant variations among all the treatments. The 

non-reducing sugar content of tamarind RTS was significantly influenced by different 

recipe treatments. 

The resulting data showed that the non-reducing sugar content of tamarind RTS 

beverages increased with the advancement of the storage period in all the treatments.  On 

0days of storage, a  significantly maximum non-reducing sugar content (15.06%) was 

recorded in treatment T10, whereas a minimum (8.37%) was recorded in treatment T3. On 

the 30thday of ambient storage condition, the highest non-reducing sugar content 

(15.34%) was recorded in treatment T10,whereas treatment T4 recorded the lowest 

(8.52%) while on the 30thday of refrigerated storage condition, it is recorded maximum 

in the treatment T10 (15.04%) and minimum in treatment T4(8.32%). 

Table 4.6: Effect on titratable acidity content (%) of tamarind RTS beverages 

during different storage conditions  

Sr. 

No 

Treatments Storage periods (Days) 

0 day Ambient condition 

(30days) 

Refrigerated condition 

(30days) 

1 T1 0.123 0.127 0.124 

2 T2 0.122 0.128 0.122 

3 T3 0.124 0.129 0.125 

4 T4 0.120 0.126 0.120 

5 T5 0.122 0.125 0.122 

6 T6 0.121 0.126 0.121 

7 T7 0.122 0.129 0.124 

8 T8 0.118 0.124 0.119 

9 T9 0.123 0.132 0.124 

10 T10 0.121 0.131 0.121 

11 T11 0.124 0.133 0.125 

12 T12 0.121 0.129 0.121 

 Mean 0.122 0.127 0.122 

S.Em(±) 0.003 0.025 0.003 

C.D. at 5% NS 0.079 NS 
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Fig.4.5: Effect of recipe treatments on Non reducing sugar content (%) of tamarind 

RTS beverage during different storage conditions  

 
 

 Fig.4.6: Effect of recipe treatments on Titratable Acidity content (%) of tamarind 
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The data on titratable acidity content in tamarind RTS is presented in table 4.6. 

The titratable acidity of tamarind RTS was significantly influenced by different 

treatments imposed as well as during different storage conditions. 

The titratable acidity of tamarind RTS beverage increased with the advancement 

of the storage period in all the treatments. On the 0days of storage, the titratable acidity 

content was found statistically non-significant among the different treatments imposed. 

However, the maximum quantity was noticed in treatments T3 and T11 (0.124%) and 

minimum in the treatment T8 (0.118%). Whereas, on the 30thday of ambient storage 

condition, there was a significantly variation observed in titratable acidity content among 

the different treatments imposed during storage condition. There was an increase in the 

titratable acidity content during ambient storage conditions only. The   treatment T11 

recorded a significantly maximum (0.133%) acidity whereas a minimum was observed in 

the treatment T8 (0.124%). In the refrigerated storage conditions, there was non-

significant variation observed among the different treatments on the 30th day of storage. 

It is maximum in treatment T3 (0.125%) and minimum in treatment T8 (0.119%).  

Table 4.7: Effect on tartaric acid content (%) of tamarind RTS beverages during 

different storage conditions 

Sr. No Treatments Storage periods (Days) 

0 day Ambient condition (30 

days) 

Refrigerated 

(30days) 

1 T1 0.15 0.17 0.16 

2 T2 0.16 0.19 0.16 

3 T3 0.17 0.19 0.18 

4 T4 0.16 0.18 0.16 

5 T5 0.16 0.20 0.17 

6 T6 0.17 0.19 0.17 

7 T7 0.15 0.17 0.16 

8 T8 0.18 0.21 0.18 

9 T9 0.17 0.20 0.19 

10 T10 0.15 0.17 0.15 

11 T11 0.14 0.16 0.15 

12 T12 0.16 0.18 0.16 

 Mean 0.17 0.177 0.350 

S.Em(±) 0.02 0.08 0.02 

C.D. at 5% NS 0.23 NS 
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The data relating to changes in tartaric acid is presented in table 4.7. The tartaric 

acid of tamarind RTS was significantly influenced during ambient storage conditions. 

The tartaric acid of tamarind RTS beverages increased with the advancement of 

the storage period in all the treatments in ambient storage conditions. On the 0 days of 

storage, tartaric acid was maximum in treatment T8 (0.18%) and minimum in treatment 

T11 (0.14%). On 30 days of the ambient condition of storage, the treatment T8 recorded a 

significantly maximum (0.21%) tartaric acid while a minimum was recorded in the 

treatment T11 (0.16%); whereas on 30thdays of refrigerated storage, it was recorded as a 

maximum in treatment T9 (0.19%) and was recorded minimum in treatments T10  and T11 

(0.15%), but these variations are statistically non-significant to each other. 

Table 4.8:  Effect on Ascorbic acid content (mg/100ml) of tamarind RTS beverages 

during different storage conditions 

 

Sr. No Treatments 

Storage periods (Days) 

0 day 
Ambient condition 

(30days) 

Refrigerated 

(30days) 

1 T1 0.4 0.2 0.3 

2 T2 0.5 0.3 0.5 

3 T3 0.6 0.4 0.5 

4 T4 0.5 0.3 0.5 

5 T5 0.4 0.2 0.3 

6 T6 0.7 0.5 0.7 

7 T7 0.6 0.4 0.5 

8 T8 0.5 0.3 0.5 

9 T9 0.6 0.3 0.5 

10 T10 0.5 0.6 0.5 

11 T11 0.7 0.5 0.7 

12 T12 0.6 0.4 0.6 

 

Mean 0.595 0.458 0.558 

S.Em(±) 0.065 0.058 0.059 

C.D. at 5% NS 0.170 NS 
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Fig.4.7: Effect of recipe treatments on Tartaric acid content (%) of tamarind RTS 

beverage during different   storage conditions      

 

   Fig.4.8: Effect of recipe treatments on Ascorbic acid content (%) of tamarind RTS 

beverage during different storage conditions        
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The changes in ascorbic acid of tamarind RTS beverage are presented in table 

4.8. The ascorbic acid content decreased during the storage period. The rate of decrease 

in ascorbic acid content in RTS was significantly influenced by different treatments 

during ambient storage conditions only. On 0days of storage, the treatments T6 and T11 

were recorded as maximum (0.7mg/100ml) ascorbic acid, whereas minimum (0.4 

mg/100 ml) was recorded in treatments T1 and T5. However, these variations are non-

significant to each other. On the 30th day of the ambient condition of storage, the highest 

ascorbic acid content (0.7 mg/100 ml) was recorded significantly in treatment T2, while 

treatments T1 and T5 recorded significantly lowest (0.2mg/100ml) and on the 30thday of 

refrigerated storage, there were non-significant changes occurred in the ascorbic acid 

content. However, the highest ascorbic acid content (0.7mg/100ml) was recorded in 

treatments T6 and T11, while treatments T1 and T5 were recorded as the lowest 

(0.3mg/100ml). 

Table 4.9: Effect on pH of tamarind RTS beverages during different storage 

conditions  

Sr. No Treatments Storage periods (Days) 

0 day Ambient condition 

(30day) 

Refrigerated condition 

(30 days) 

1 T1 3.14 2.86 2.85 

2 T2 3.15 2.86 2.82 

3 T3 3.17 2.85 2.85 

4 T4 3.13 2.86 2.83 

5 T5 3.14 2.85 2.85 

6 T6 3.17 2.86 2.86 

7 T7 3.16 2.85 2.85 

8 T8 3.15 2.85 2.86 

9 T9 3.14 2.82 2.85 

10 T10 3.16 2.83 2.86 

11 T11 3.15 2.85 2.85 

12 T12 3.14 2.83 2.85 

 Mean 3.20 2.90 2.90 

S.Em(±) 0.010 0.220 0.020 

C.D. at 5% NS NS NS 
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Fig.4.9: Effect of recipe treatments on pH of tamarind RTS beverage during 

different   storage  conditions   
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The pH data was statistically analysed and presented in table 4.9. From the above 

data, it is observed that there is a statistically non-significant pH value among different 

treatments imposed and storage conditions. However, on 0days of storage, the maximum 

pH value was recorded in treatments T3 and T6 (3.17) and the minimum pH was recorded 

in treatment T4 (3.13). On 30 days of the ambient condition of storage, the maximum pH 

was recorded in treatments T1, T2, T4 and T6 (2.86), while treatment T9 recorded a 

minimum (2.82) and on the 30th day of refrigerated storage, the maximum pH was 

recorded in treatments T6, T8 and T10 (2.86),while treatment T2 was recorded 

minimum(2.82) pH value.  

Table 4.10: Effect on microbial load in tamarind RTS beverages during different 

storage conditions  

Sr. 

No 

Treatments Storage periods (Days) - 

microbial load (No.X103 CFU/ml) 

0days Ambient condition  

(30days) 

Refrigerated condition 

(30 days) 

Total 

plate 

counts 

Total moulds 

and yeast 

counts 

Total 

plate 

count 

Total 

moulds and 

yeast 

counts 

1 T1 - 27 8 6 2 

2 T2 - 25 3 5 1 

3 T3 - 41 22 9 4 

4 T4 - 20 2 3 1 

5 T5 - 31 9 7 4 

6 T6 - 28 5 5 2 

7 T7 - 38 25 11 5 

8 T8 - 26 3 4 2 

9 T9 - 36 11 9 5 

10 T10 - 32 8 6 2 

11 T11 - 43 29 13 6 

12 T12 - 30 6 5 3 
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The findings on microbial load in tamarind RTS are depicted in table no. 4.10.  It is 

observed that all of the recipe treatments were found to be contaminated with a wide 

range of bacterial and fungal species during the storage period and conditions but within 

the permitted limit. 

It is noticed from the above table that bacterial and fungal growth was less during 

30days of the refrigerated condition of storage of tamarind RTS beverage as compared to 

ambient conditions. On 30 days of storage, the maximum bacterial count was recorded at 

the ambient condition in the treatment T11 (33X103CFU/ml) and the fungal count was 

also in the treatment T11 (43 X103 CFU/ml), Whereas the lowest bacterial (20 X103 

CFU/ml) and the fungal count was recorded in treatment T4. 

4.11 Organoleptic evaluation of tamarind RTS beverages  

            The taste of the tamarind RTS beverage was satisfied by the panel of judges 

during the organoleptic examination. According to a 9-point hedonic scale, the report 

was created. 

           It was found that prepared RTS from treatment T4 scored 8 on the Hedonic scale 

(like very much) followed by T2& T1 scored 7 (like moderately) on the Hedonic scale. 

The treatments T9, T10 and T11 scored a minimum of 4 (dislike slightly) and the 

organoleptic evaluation is as follows. 

4.11.1 Sensory quality evaluation on a 9-point Hedonic scale on tamarind RTS 

beverages 

Treatments Scale (point) Taste (liking) 

T1 7 Like moderately 

T2 7 Like moderately 

T3 6 Like slightly 

T4 8 Like very much 

T5 6 Like slightly 

T6 6 Like slightly 

T7 6 Like slightly 

T8 7 Like moderately 

T9 4 Dislike slightly 

T10 4 Dislike slightly 

T11 4 Dislike slightly 

T12 5 Neither like nor dislike 
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4.12   Economics of the Standardized treatment 

 

The cost of production for preparation of 10 liters of the tamarind RTS beverage 

from optimized standardized recipe treatment. 

 

4.12.1 Economics of the Standardized treatment  

Materials Weight 

(grams) 

Cost /kg Total cost(₹) 

1)Tamarind dried fruit 

 

1351 80 110 

2)Chilli 

 

50 80 4 

3)Cumin 

 

50 100 5 

4)Sugar 

 

1000 50 50 

5) Preservatives( sodium 

benzoate +potassium sorbate) 

 

  15 

6)Stabilizer (pectin) 

 

50 100 5 

7) Bottle cost (50) Rs. 2.5/bottle - 125 

7)Manpower(lumpsump) 

 

- - 100 

8) Fuel cost +machinery cost  

 

- - 55 

9)Total cost of production per 

10 liter 

 

- - 344 

10)Profit @20% of the total 

cost of production 

 

- - 69 

B. Sale price per 10 liter - - 415 

11)Sale price of the product 

per bottle  

 

- - 12 

12) No. of bottles (50) 

 

50 numbers - - 

13)Total sale price  

 

- - 600 

14) Total cost of product per 

bottle (B/12) 

- - 8.25 

15)Net income per bottle 

    (11-14) 

 

- - 3.75 

16)Net B: C ratio(15/14) - - 2.28 
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DISCUSSION 
Tamarind is a crop that is grown in arid and semi-arid areas of India and is 

considered to be underutilized. Though an uncommon fruit, tamarind has the highest 

concentration of an uncommon plant acid, i.e. (tartaric acid). Tamarind is an important 

spice fruit crop of dry land Horticulture. Most tamarind fruits are consumed fresh, and 

they are rarely processed. Therefore, there is a need to create tamarind processing 

technology that is both economically and commercially viable. 

It became clear from reading the literature that little effort had been put into 

developing tamarind processing technology. A few products, such as RTS, squash, 

syrup, and paste, could be tested for domestic markets based on the technology currently 

accessible for other fruits. Additionally, efforts must be taken to standardize processing 

methods, assess consumer approval, and determine the products' economic sustainability. 

So, in the current study, an effort was made to standardize the RTS preparation 

processes. 

 Results of the experiment entitled "Standardization of pulp extraction and recipe 

for the preparation of Ready-to-Serve beverage from tamarind (Tamarindus indica L.)" 

presented in the preceding chapter revealed that the effect of recipe treatments 

significantly influenced and had a considerable impact on the chemical properties of the 

tamarind RTS beverage during 30 days. An effort has been made in the ensuring pages to 

create a cause and effect relationship amongst various parameters, which were found to 

be influenced significantly. To support the current results, the findings of other 

researchers have also been cited.     

5.1 Effect of extraction methods on pulp recovery (%) of tamarind pulp 

From a product cost-effectiveness perspective, pulp recovery is crucial. In the 

present investigation, the significantly highest recovery of the pulp was obtained by 

treating the pulp with hot water soaking media as compared to normal water soaking 

media and soaking period. Because of high temperature pulp gets easily disintegrated 

and melted leading to easy extraction of pulp. In normal water soaking media and 

soaking periods (3 hours, 4 hours, and 5 hours) the soaking period of 5 hours recorded 

significantly highest pulp recovery (69%), whereas the lowest pulp recovery was 

observed in 3 hours of the soaking period (64.66%). The pulp recovery of the hot water 

soaking period varied between 68.33 % and 74%. Among the soaking periods (3 hours, 4 
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hours, and 5 hours) 5 hours recorded significantly the highest pulp recovery (74%), 

whereas significantly lowest pulp recovery was noticed in 3 hours of the soaking period 

(68.33%). Similar observations were found by Joshi et al. (2012) developed a more 

efficient extraction method for tamarind pulp. The extraction was found to be better and 

the enzyme activity was to be completed in less than six hours when the pulp was mixed 

with hot water at a temperature of 40 °C.  

5.2   Effect of recipe treatments on chemical properties of tamarind RTS beverage 

and during the different conditions of storage  

5.2.1   Total soluble solids (T.S.S) (oBrix) 

The TSS increased with the gradual passage of the storage period in both ambient 

conditions and refrigerated storage, which might be due to the formation of water soluble 

fractions reported by Sattar et al. (1988). The maximum increase (17.9%) in TSS was 

recorded in treatments T9 and T11 at ambient conditions and in treatment T10 at 

refrigerated storage, which was statistically superior to all the other treatments (Table 

4.2). A similar result was also reported by Ravindra et al. (2012) recorded that Shatavari, 

aloe, and mango ginger blended nectar was stored for three months and showed an 

increasing trend in T.S.S. 

5.2.2   Sugar (%) 

The results revealed that the total sugar and reducing sugar content were 

significantly affected by all the recipe treatments (Table 4.3 and 4.4). The non-reducing 

sugar content, total sugar, and reducing sugar content increased significantly during the 

storage period in both ambient conditions and refrigerated storage, which might be due 

to the hydrolysis of polysaccharides into monosaccharides and oligosaccharides. 

The maximum increase (17.8%) in total sugar was recorded in treatment T10 at 

ambient conditions and in treatments T9 and T12 (17.3%) at refrigerated storage, which 

was statistically superior to all the other treatments (Table 4.3). A similar result was also 

reported by Lande et al. (2010) reported the storage of RTS beverages made from wood 

apple pulp resulted in an increase in total sugars from 13.83 to 14.75 percent. 

The maximum increase (2.49%) in reducing sugar was recorded in treatment T8 at 

ambient conditions and in treatment T8 (2.39%) at refrigerated storage, which was 

statistically superior to all the other treatments (Table 4.4). It is mainly due to the 

conversion of non-reducing sugar to reducing sugar with the increased storage duration 
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(Ahmad et al., 1986). A similar result was also reported by Lad et al. (2013) observed 

that during the 90 days of storage, the reducing sugars in lime squash CV.  Sai Sarbati 

showed an increasing trend. 

Non-reducing sugars have increased in some fruits while decreasing in other 

fruits as a result of longer storage times. The maximum increase (15.34%) in non-

reducing sugar was recorded in treatment T10 at ambient conditions and in treatment T10 

(15.04%) at refrigerated storage, which was statistically superior to all the other 

treatments (Table 4.5). 

5.2.3   Acidity and tartaric acid (%) 

There was an increase in acidity (%) content and tartaric acid (%) content during 

storage (Table 4.6 and Table 4.7) which might be due to sugar being converted into acid. 

The result revealed that maximum acidity was recorded in treatment T9 (0.133%) at 

ambient conditions and in treatments T3 and T11 (0.125%) at refrigerated storage, which 

was superior to all the other treatments (Table 4.6). A similar result was reported in the 

case of tartaric acid in treatment T8 (0.21%) at ambient conditions and in treatment T9 

(0.19%) at refrigerated storage, which was superior to all the other treatments (Table 

4.7). A similar result was obtained by Kumar et al (2013) extracted the pulp from ripe 

bananas and banana RTS reported that after 90 days of storage, the beverage's acidity 

slightly increased.     

5.2.4   Ascorbic acid (mg/100ml) 

The ascorbic acid (mg/100ml) content decreased with the advancement of the 

storage period (Table 4.8) because it is sensitive to oxygen, light, and heat, and may have 

quickly oxidized in the presence of oxygen.  It was indicated that beverages prepared 

from tamarind were very low in ascorbic acid content and the rate of decrease was also 

very slow in all the recipe treatments might have reduced the oxidation process. The 

maximum increase (0.7mg/100ml)) in ascorbic acid content was recorded in treatment T2 

at ambient conditions and in treatments T6 and T11 (0.7mg/100ml) at refrigerated storage, 

which was superior to all the other treatments (Table 4.8). A similar result was also 

reported by Lande et al. (2010) observed the ascorbic acid content of the ready-to-serve 

beverage made from wood apple pulp was found to have decreased from 0.20 to 0.10 

mg/100 ml during storage. 
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5.2.5    Microbial population 

Fruit products deteriorate due to physical, chemical, and biological reasons. Most 

significant changes in fruit products are due to biological factors, especially 

microorganisms. The outcomes of the microbiological test demonstrated that microbial 

contamination had not adversely affected the quality of any prepared RTS beverage. 

According to the results of the samples' microbiological investigation, there was a slight 

increase in both TPC and mould growth but they were only to an acceptable limit over 

their 30 days storage period at both ambient and refrigerated storage. 

It is noticed from Table 4.10 that bacterial and fungal growth was less during 30 

days of the refrigerated condition of storage of tamarind RTS beverage as compared to 

ambient conditions. Some bacterial species were still observed as the acidic condition of 

the beverage increased during storage. On 30 days of storage the maximum bacterial 

growth was recorded in treatment T11 (43X103CFU/ml)at ambient conditions and in 

treatment T11 (13X103CFU/ml) at refrigerated storage, while on the 30 days of storage 

the maximum fungal growth was recorded in treatment T11 (29 X103CFU/ml)at ambient 

condition and in treatment T11 (6X103CFU/ml) at refrigerated storage. Similar results 

were also reported by   Li et al. (1989) in orange and Manjula et al. (2003) in tamarind 

RTS. 

The resulting data in table 4.10 showed that among all the recipe treatments, the 

minimum microbial population was recorded in treatment T4. This might be due to the 

inhibitory effect of preservatives i.e, sodium benzoate and potassium sorbate have an 

antifungal effect. Refrigeration caused a decline in the microbial load of the beverage. 

The low microbial counts of the refrigerated beverage samples may be because low 

temperatures can control the proliferation of microbes.  

5.2.6   Organoleptic evaluation of tamarind RTS beverage   

Among all the various recipe treatments in the current study the highest taste 

value 8.00 out of 10 (like very much) on the Hedonic scale was recorded in treatment T4 

(Table 4.11.1) because of the perfect blend of sugar and flavoring agents as well as other 

ingredients. Preservatives added to it also influenced the taste i.e, Sodium benzoate 

which enhances the taste during storage, and Potassium sorbate which is tasteless and 

odorless. Treatments T3 (6, like slightly), T7 (6, like slightly), and T11 (4, dislike 

slightly)gave sulfur odour and slightly more sweet taste, so the panel judges slightly 
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disliked these treatments due to the preservative Potassium meta bisulphite (KMS) gave 

sulphur odour and more sweet taste due to addition of more quantity sugar. The 

treatments T9 (4-dislike slightly), T10 (4-dislike slightly), T11 (4, disliked slightly), and T12 

(5, neither like nor dislike) were disliked very much by the panel of judges because more 

sweet taste compared to other treatments.  

 5.2.7     Economics of the Standardized treatment   

The cost of production for the preparation of 10 liters of the tamarind RTS 

beverage from optimized standardized recipe treatment was calculated. It was found that 

the benefit-to-cost ratio (B: C) (2.28) and economically viable.  

It is evident from the findings of the current study and the discussion that recipe 

treatments developed for the preparation of tamarind RTS beverages were highly 

successful in meeting the various objectives that were taken into consideration in this 

experiment. The T4 (100grams  pulp + 100grams sugar + 900ml water + 20ml of chilli 

and cumin juice (1:1) + pectin 5g/lt + sodium benzoate 70 ppm and potassium sorbate 

150 ppm) treatment was found to be a better quality product and had the highest level of 

consumer acceptability. As a result, these tamarind RTS beverages can be effectively 

preserved for 30 days at ambient conditions and could be stored for more than 30 days in 

refrigerated conditions. 
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SUMMARY AND CONCLUSION 

In India, tamarind is a well-known underutilized fruit crop that is often consumed 

as dried fruit or pulp and also has an export market. Because it is simple to handle, 

transport, store, and use, it may be processed into several value added products. 

Processed product has a longer shelf life and more value which encourages the producers 

to earn more money from them.RTS beverage preparation is one method that satisfies the 

need for a standard method to reduce post-harvest losses, but it requires sufficient 

standardisation of an appropriate recipe. 

The   present investigation on “Standardization of pulp extraction and recipe for 

the preparation of Ready-to-Serve beverage from tamarind (Tamarindus indica L.)” was 

conducted in the Laboratory of the Department of Fruit Science and Horticulture 

Technology, College of Agriculture, OUAT, Bhubaneswar in 2021-2022.A total of 12 

recipe treatments were used in this study as given below: 

Treatment  No. Treatments 

T1- 100grams  pulp +100grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr + sodium benzoate(SB) 120ppm 

            T2- 100grams  pulp +100grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr + potassium sorbate (PS) 300ppm 

            T3- 100grams  pulp +100grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr + potassium meta bisulphite (KMS) 

70ppm 

            T4- 

 

100grams  pulp +100grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr +sodium benzoate (SB) 70ppm and  

potassium sorbate (PS)150ppm 

            T5- 100grams  pulp +150grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr + sodium benzoate(SB) 120ppm 

             T6- 100grams  pulp +150grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr + potassium sorbate(PS) 300ppm 
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             T7- 100grams  pulp +150grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr + potassium meta bisulphite(KMS) 

70ppm 

             T8- 100grams  pulp +150grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr + sodium benzoate (SB)70ppm and 

potassium sorbate (PS) 150ppm 

             T9- 100grams  pulp +200grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr +sodium benzoate(SB) 120ppm 

             T10- 100grams  pulp +200grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr + potassium sorbate(PS) 300ppm 

              T11- 100grams  pulp +200grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr + potassium meta bisulphite(KMS) 

70ppm 

             T12- 100grams  pulp +200grams sugar+900ml water+ 20ml of chilli and 

cumin juice (1:1)+pectin 5g/ltr + sodium benzoate(SB) 70ppm and 

potassium sorbate(PS) 150ppm 

The experiment was carried out to investigate the impact of extraction methods 

on tamarind pulp recovery as well as the preparation and storage of tamarind RTS 

beverages. The RTS prepared were stored in both ambient conditions and refrigerated 

conditions. During this experiment, the obtained treatment results are summarized below. 

1. The pulp recovery percentage is better in hot water soaking media as compared to 

normal water soaking media. Pulp soaked for 5 hours recorded significantly the 

highest pulp recovery (69%), whereas the lowest pulp recovery was observed in 3 

hours of the soaking period (64.66%). However, a similar trend was also observed in 

hot water treatment. Among the different soaking durations (3 hours,4 hours and 5 

hours), 5 hours recorded significantly the highest pulp recovery percentage (74%), 

whereas significantly lowest pulp recovery was noticed in 3 hours of the soaking 

period (68.33%). 

2. Among the recipe treatments, the recipe treatment containing T4 (100grams pulp 

+100grams sugar+900ml water+ 20ml of chilli and cumin juice (1:1)+ pectin 5g/ltr 
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+sodium benzoate 70ppm and potassium sorbate150ppm) found to be the best treatment 

as compared to other recipe treatment. 

3. TSS content of tamarind RTS beverage increased with the advancement of the storage 

period in all the treatments both in ambient storage condition as well as in 

refrigerated storage condition. On the 0 days of storage, maximum TSS was 

recorded in the treatment T10 (17.7 oB). Whereas, the lowest TSS content was 

recorded in the treatment T4 (10.9 oB) followed by T3, T1 and T2. On the 30th day of 

the ambient condition of storage, the treatments T9 and T11 recorded significantly the 

highest (17.9oBrix) TSS, whereas the lowest TSS (11.2°B) was recorded in 

treatment T4.But on 30 days of the refrigerated condition of storage, the treatmentT10 

recorded a maximum of 17.9OBrix and a minimum 10.9˚Brix TSS was recorded in 

treatment T4. 

4. On 0 days of storage, the maximum total sugar percentage (17.3%) was recorded in 

treatments T10 and T12; whereas the minimum total sugar percentage (10.6%) was 

recorded in treatment T3. On the 30th day of ambient storage condition, maximum 

total sugar content (17.8%) was recorded in treatment T10, while treatment T4 

recorded minimum (11%) and in refrigerated storage, it was recorded maximum in 

treatment T10 (17.4%) and minimum in treatment T4 (10.7%). 

5. The reducing sugar content of tamarind RTS beverage increased with the advancement 

of the storage period in all the treatments. On 0 days of storage, the treatment T9 

recorded significantly the highest reducing sugar percentage (2.29%), whereas the 

lowest (2.23%) was recorded in treatmentsT3, T7 and T11. On the 30th day of ambient 

storage condition, the highest reducing sugar content (2.49%) was recorded in 

treatment T8, while treatment T7 and T11 recorded the lowest (2.43%) and in 

refrigerated storage condition, the highest reducing sugar content was recorded in 

the treatment T8 (2.39%) ,while lowest in treatment T3, T7and T11 (2.33%).  

6. On 0 days of storage, a  significant maximum non-reducing sugar content (15.06%) 

was recorded in treatment T10, whereas a minimum (8.37%) was recorded in 

treatment T3. On the 30th day of ambient storage condition, the highest non-reducing 

sugar content (15.34%) was recorded in treatment T10, whereas treatment T4 

recorded the lowest (8.52%) while on the 30th day of refrigerated storage condition, 

it is recorded maximum in the treatment T10 (15.04%) and minimum in treatment T4 

(8.32%). 

7. The titratable acidity of tamarind RTS beverage increased with the advancement of the 
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storage period in all the treatments in ambient storage only. On the 0 days of storage 

and 30 days of refrigerated storage, the titratable acidity content was found 

statistically non-significant among the different treatments imposed. However, on 30 

days of ambient storage, treatment T11 recorded a significantly maximum (0.133%) 

acidity whereas a minimum was observed in the treatment T8 (0.124%).  

8. The tartaric acid of tamarind RTS beverages increased with the advancement of the 

storage period in all the treatments in ambient storage conditions only. On the 0 days 

of storage and 30 days of refrigerated storage, the tartaric acid content was found 

statistically non-significant among the different treatments imposed. On 30 days of 

the ambient condition of storage, the treatment T8 recorded significantly maximum 

(0.21%) tartaric acid while the minimum was recorded in the treatment T11 (0.16%).  

9. The ascorbic acid content decreased during ambient storage conditions.On the 0 days 

of storage and 30 days of refrigerated storage, the ascorbic acid content was found 

statistically non-significant among the different treatments imposed. On the 30th day 

of refrigerated storage, the highest ascorbic acid content (0.7mg/100ml) was 

recorded in treatments T6 and T11, while treatments T1 and T5 were recorded as the 

lowest (0.3mg/100ml).  

10. The pH of tamarind RTS was found statistically non-significant among the different 

treatments imposed and storage conditions. 

11. On 30 days of storage, the maximum bacterial count was recorded at the ambient 

condition in the treatment T11 (33X103 CFU/ml) and the fungal count was also in the 

treatment T11 (43 X103 CFU/ml), whereas the lowest bacterial (20 X103 CFU/ml) 

and the fungal count was recorded in treatment T4. 

12. The RTS prepared from the treatment T4 (100grams  pulp +100grams sugar+900ml 

water+ 20ml of chilli and cumin juice (1:1)+ pectin 5g/lt. +sodium benzoate 70ppm 

and potassium sorbate150ppm) liked very much by the panel of judges based on 

organoleptic taste and this treatment received scored 8 in Hedonic scale.    

13. According to the result of the current investigation, the T4 treatment had the highest 

benefit-to-cost ratio (B: C) which is 2.28, the best level of acceptability. 
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CONCLUSION 

The importance of minor fruit like tamarind could be improved by standardizing 

different value added products. Ready-to-serve beverage (RTS) made with 100grams  

pulp +100grams sugar+900ml water+ 20ml of chilli and cumin juice (1:1)+pectin 5g/ltr 

+sodium benzoate (SB) 70ppm and potassium sorbate (PS)150ppm(T4) was chosen as 

the most desired treatment based on its chemical observations, organoleptic taste, 

microbiological growth and storage study. Highest B: C ratio was also obtained in the 

treatment T4. Thus, it has been decided that the recipe treatment T4 is the most palatable 

and economically viable. As a result, a small business could start producing the products 

for sale. 

These results are however based on laboratory  studies, further study on this 

particular aspect needs to be undertaken for further confirmation. 
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