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ABSTRACT

Investigations were made on “The Best Use of KoK@arcinialndica) Fruit as RTS Beverage and Fruit Bar
RTS (Ready-to Serve) Beverage and Fruit Bar wenadtated, packed and quality parameters were asess
during different periods of storage up to 75 dayse storage stability of RTS beverage and fruitwas good
with respect to flavour and consistency. The pdreceduction in Anthocyanin content was 19.66% IinSRT
beverage while 23.87% in fruit bar at the end old@ys storage. The loss in Hydroxycitric acid (H@&Anhtent
was 18.85% in fruit bar and 21.43% in RTS bever&ge.Significant change observed in TSS, pH and Ash
value for RTS beverage during storage. There wassigaotal sugar content of RTS beverage 3.32%Gi8%
in case of fruit bar. There was loss in calciumtean of the fruit bar about 6%. The microbial l0afdRTS
beverage and fruit bar were under the limit ateéhd of 75 days. Hence, the prepared preserved godiere
safe and fit for consumption. Product provides battritional, photochemical benefits to human pagiah.
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economic returns to the producers and proceSsors Realizing the importance of fruits as a significant
Fruit plays an important role in the harvest losses contributor to human well being, as a cheaper and
estimated to nearly 35%. Only 1% of the preparationbetter source of protective foods, their perishable
of preserves, in cooking and in fermented totaksru nature and seasonality in production calls for
and vegetables produced are processed in th@reservation of them to be supplied throughout the
beverage productiénin India, fruits and vegetables year for human consumption. This study was
are wasted to the tune of rupees 30,000 millionplanned keeping in view the nutritional importance
tonnes due to poor post harvest management. of kokum, to utilize it by formulating RTS beverage
Garciniaindica Choisy belonging to the family and fruit bar.
Guttiferae (in the mangosteen) is an indigenous tre
of India. It was originally found only in the weste  MATERIALS AND METHODS
peninsular coastal regions and the adjoining Wester Selection of the Kokum Fruits
Ghats in the states of Maharashtra, Goa, Karnatakd&ipe Kokum fruits (Garcinialndica”) with hard
and Kerala, India as well as parts of Eastern liidia shell, fairly large and globular shaped with soft,
the states of West Bengal, Assam and North Easterffleshy, yellowish edible pulp was selected for the
Hill regions. Studies have shown that the rind study. They were purchased from the daily market as
contains moisture (80.0 g/100 g), protein (1%), a bulk as they are highly seasonal and availalle on
tannin (1.7%), pectin (0.9%), Total sugars (4.1%) during the month of April. The procured kokum
and fat (1.4%). The seed is very rich in stearieico  were stored at room temperature until they were use
and stearic triglycerides Phytochemical studiesshav for the product development.
shown that when compared with any other naturalSelection of the Method of Preservation
sources, kokum rind contains the highest Food Preservation has an important role in the
concentration of anthocyanins (2.4 g/100 g of kokum conservation and better utilization of fruits and
fruit)®. The anthocyanins cyanidin-3-glucoside and vegetables. In order to avoid glut and utilize the
cyanidin-3-sambubioside are the major pigmentsurplus during the season, it is necessary to gmplo
present in kokum and is reported to occur in thie ra methods to extend storage life, for better distrdmny
of 4:1. Studies have shown that (-)-hydroxycitric to preserve them for utilization in the off-seasmth
acid (HCA) is the major organic acid in kokum in large scale and home scale
leaves and rinds. Jam is more or less a concentrated fruit processing
In summer the ripe rinds are ground in a blenderwhich has fairly thick consistency and body. It is
with sugar and cardamom and consumed as also rich in flavour, because ripe fruits which é@av
cooling drink. Addition of kokum is supposed to developed full flavour are used in its preparatidn.
enhance the taste of coconut-based curries and tgreat advantage in its preparation is that it can b
remove the unpleasant smell of mackerel andprepared in a single operation.
sardines. They are also used in some vegetablére-Preparation of the Selected Kokum
dishes and to prepare chutneys and pickles. The&Sorting and grading is essential to get suitable
Goans regularly prepare kokum kadi or quality of fruit which was done by hand. The fruits
birindasolkadhi. This curry is used with rice dteli  were first washed to remove the dirt. Grading aftfr
an after meal digestive drinks. Both birindisaad an was done based on soundness, firmness, cleanliness,
kokum kadi are supposed to be digestive and tosize, maturity, weight, color, shape and freedom
relieve gastric problems. As kokum is a highly from foreign matters, insect damage and mechanical
under-utilized fruit, it can be preserved by makihg injury. From the graded kokum the pulp was
as a processed food to use it during off-season extracted manually. It was homogenized in a mixer
to obtain fine pulp.
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Extraction of Kokum Pulp cooled and diluted to 250ml with distilled water,
Purchased kokum rinds were washed in cold wateffiltered and used for analysis.

three times for the removal of salt.100 g of the Titerable Acidity and pH Value

samples was used for each treatment. Equal amourAcidity value is a measure of stability and shé# |
(100ml) of water was added to the washed rinds. Theof RTS beverage and fruit bar. It is due to the
washed rinds were soaked in water at 24.97°Corganic acids in fruits and those which are added
temperature for 30.42 min of time. The kokum pulp while making the jam and fruit bar. The setting
was extracted by grinding into the mixer operated a quality of jam is improved by adequate pH
5000 rpm for 5 min at controlled room temperature maintenance.

(28-32°C). After extracted, the pulp was strained Reducing sugar

through 20 mesh stainless steel sieve to get theéDuring fruit bar making, sucrose is added. During
smooth pulp. boiling, the sucrose partly gets converted intceiv
Preparation of RTS Beverage sugar which prevents crystallization.

RTS beverage was prepared by using the clear juic&otal Solids and Soluble Solids

obtained from the kokum pulp with addition of For RTS beverage total solids and soluble solids ar
sufficient quantity of sugar followed by calculated. The figure for soluble solids helps in
pasteurization and cooling. Process of makingaccessing the fruit content of jam which also hétps
kokum RTS is given in Figure No.1. prevent the growth of mould and yeast.

Preparation of Fruit bar Calcium Content

Fruit bar was prepared by drying the boiled kokum Calcium is determined as calcium pectate. Pectin
pulp with addition of sufficient quality of sugana extracted from plant material is saponified with
other ingredients. Process of making Fruit bar isalkali and precipitated as calcium pectate from an

given in Figure No.2. acid solution by addition of calcium chloride. The
Physico-Chemical Characteristics of RTS  calcium pectate precipitate is washed until fresnfr
beverage and fruit bar chloride, dried and weighed.

Knowledge of the physico-chemical properties of Nutrient Analysis of the RTS beverage and Fruit

food is fundamental in analyzing the charactemsstic bar

of food during its processing. The study of these Kokum is rich in acid and pigment. Storage

food properties and their responses to processonditions and length of storage period may atter t

conditions are necessary because they influence thautritive value of fruit. Hence RTS beverage and

treatment received during the processing and alsd-ruit bar were subjected to analysis of the follogvi

because they are good indicators of other progertie nutrients at an interval of 15 days, for a period@®

and qualities of food In the present investigation days.

certain physico-chemical properties of the devafope Hydroxycitric acid

kokum jam was analysed, to ensure the quality®f th Fruits are important source of acid. The HCA

products. PFA specifies that jam is the productcontent decreased during storage.

obtained by processing fresh fruits, canned, driedAnthocyanin

fruit pulp with water, sugar, dextrose, invert iguid Kokum is rich in red pigment.

glucose either singly or in combination by boiltey  Organoleptic Evaluation of RTS beverage and

a suitable consistency. The analysis of jam for theFruit bar

various properties was done using an aqueousSensory evaluation offers the opportunity to obtain

solution of the sample. This was prepared bycomplete analysis of the various properties of food

weighing about 25gm of the sample and dissolving itas perceived by human sense. Sensory evaluation is

in 200ml of water. The aqueous solution was kept onan important and best method for evaluating new

a boiling water bath for 1 hour. The solution was products developed which provide quality measure
and production control. The Sensory evaluation was
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done using a score card developed. A panel of 3%he index of sweetness. It is correlated in moghef
semi trained members evaluated the products at afruits with maturity and ripene¥s

interval of 15 days for a period of 75 days for RTS pH Value

beverage and fruit bar. Fruit products are being effectively preservedost |
Determination of Microbial Load pH'. pH estimation was done in order to find out
Contamination of food by moulds and bacteria is whether a low pH was maintained throughout the
common. Hence their presence in the finishedstudy which could be an effective preservation.
products is considered unfit for consumpfioin There was increase in pH during the entire stonage
order to find the presence of bacterial load, stathd case of RTS beverage. Significant pH changes were
pour plate method in nutrient agar was carried out.noticed during storage of papaya fruit bat’by

The results were analysed and interpreted. Total Sugar

RESULTS AND DISCUSSION The increase in TSS and sugars would be attributed
Periodical Organoleptic Evaluation of the to the conversion of starch and other insoluble

prepared Jam carbohydrates into sugars. In RTS beverage, there

The developed RTS beverage was stored in PETwas gradual increase (1.57%, 2.86% and 3.32%) on
bottles at Refrigerated Temperature (4°C). The 30", 60" and 78'day. In case of fruit bar, there was
developed fruit bar was packed in LDPE aluminium gradual increase (0.21%, 0.52% and 0.78%) dh 30
covers and stored at cool and dry place at room60" and 78'day.

temperature. Reducing Sugars

Once in 15 days all the analysis Nutritional, Sugars with reducing property are called reducing
Phytochemical, Microbial was carried out for the sugars. Estimation of reducing sugar is done td fin
period of 75 days. The samples were evaluatedout the starch material content. Gradual incredse o
organoleptically once in 15 days. The samples wereabout 1.14%, 1.93% and 2.56% during 30th, 60th
graded by numerical scoring, on a nine point hedloni and 75th day of storage in RTS beverage was
scale. The organoleptic evaluation shows, gradualobserved. Gradual increase of about 0.17%, 0.64%
reduction in the mean score for over all accepitshil and 0.83% during 38 60" and 78'day of storage in

after 75 days of storage (Table No.1 and 2). fruit bar was observed Changes in the values of
Quality Parameters of the Prepared RTS reducing sugars were more due to the ambient
beverage and Fruit bar temperature. This was mainly due to the hydrolysis
Acidity of non-reducing sugars, resulting into their

Acidity is the measure of shelf-life of the product increasé”.

Titerable acidity studied to ensure physico-chemmica Hydroxycitric acid

changes during preparatiband during storag® In Fruits and vegetables are important sources of acid
beverage, acid content decreased to 8.06% at 30dayBhe HCA content decreased during storage due to
and 17.96% and 21.43% at 60 and 75 days of storagexidation. Hence estimation was carried out during

respectively. In fruit bar, acid content decreated the storage period. Temperature has a major effect
8.20% at 30days and 15.57% and 18.85% at 60 an@n the rate of loss of ascorbic acid. Losses of
75 days of storage respectively. A similar ascorbic acid were increased with the increase in
observation was seen Bywhere there was a temperature.

negligible change in titerable acidity and the dgid Anthocyanin

was maintained, during storage of tomato juiceafor Anthocyanin estimation was done as there is a
period of 60 days. significant amount of anthocyanin present in kokum.

Brix Value More amount of anthocyanin content decreased in
There is no significant change observed in TSScase of fruit bar (23.87%) than RTS beverage

during the storage period. TSS of the products wag(19.66%) at the end of the storage period.
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Microbial Load of the Prepared RTS Beverage acceptability.

and Fruit bar The Organoleptic evaluation shows, gradual
By using pour plate technique yeast and total platereduction in the mean score for over all acceptsbil
count for RTS beverage; bacteria and fungi count fo after 75 days of storage. Texture remains same and
fruit bar were observed on the interval of 15 daysthe taste declined. Flavour change was observed,
with total storage period of 75 days for both RTS which showed a reduction in taste of fruit bar.
beverage and fruit bar. Though there was reduction in the mean scores,
Above tables (Table No.3) showed that yeast countstatistical tests obtaining T-value proved that the
(cfu/ml) was found to be 4 on the end of storage calculated t-value in all the above parameters with
period of 75 days. According to PFA standards it varying nos. of days was lower than tabulated value
should be less than 2 (cfu/ml). Total plate couasw of t of 2.26 with 9 degrees of freedom for 5% level
found to be 17 (cfu/ml); According to PFA standards hence null hypothesis hold good for the prepared
it should be less than 50 (cfu/ml). Above tables fruit bar over the entire period. Hence maximum
(Table No.4) showed that the bacteria count (cfu/ml storage period of 75 at room temperature may give a
was found to be 25 in the fruit bar on the end of better acceptability.

storage period of 75 days. According to PFA

standards it should be less than 50 X*1@ X10° DISSCUSSION

(cfu/ml) for fungi were observed. As per PFA Organoleptic evaluation, nutrient analysis and
standards the count was less than 10°X1®@means  microbial analysis were noted in both products
that both RTS beverage and fruit bar were safe andluring 3¢, 60"and 7%day of storage. In

fit for consumption up to 75 days with respect to Organoleptic evaluation, the overall acceptabidity
microbial count. RTS beverage was decreased less than that of fruit
Sensory Analysis and Shelf Life Estimation bar on 75th day storage. The analyzed nutrient
The mean scores are reported in Table No.5 for RTSontent showed that the percent reduction in HCA
beverage and Table No.6 for fruit bar. The content was 18.85 percent and 21.43 percent in RTS
Organoleptic evaluation shows, gradual reduction inbeverage and fruit bar respectively. During the
the mean score for over all acceptability after 75storage of up to 75th day the percent loss in
days of storage. Consistency remains same and thAnthocyanin was 19.66 percent and 23.87 percent in
taste declined. Flavour change was observed, whictRTS beverage and fruit bar respectively. As the
showed a reduction in taste of RTS. Though thereperiod of storage increased the percentage loss of
was reduction in the mean scores, statistical testditerable acidity was also increased in both présluc
obtaining T-value proved that the calculated t-galu The percentage gain in reducing sugar content and
in all the above parameters with varying nos. gfsda total sugar content was observed in both the
was lower than tabulated value of t of 2.26 with 9 products. With regards to microbial load content of
degrees of freedom for 5% level hence null RTS Beverage and Fruit bar, only acceptable amount
hypothesis hold good for the prepared beverage ovewas observed during 75 day of storage. Hence the
the entire period. Hence maximum storage period ofprepared kokum value added products were safe and
75 at refrigerator temperature may give a betterfit for consumption.
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Table No.1: Nutritional changes of stored RTS Bevage

OT 00

S.No Parameter 0" day | 15" day | 30" day | 45" day | 60" day | 75" day
1 Total Carbohydrate (g/100m| 20.34 20.43 20.58 20.67 20.78 20.90
2 Protein (g /200ml) 0.96 0.94 0.92 0.90 0.88 0.86
3 Total Sugar (g/100ml) 16.32 16.47 16.58 16.70 16.80 16.88
4 Reducing sugar (g/100ml) | 12.18 12.25 12.32 12.38 12.42 12.5
6 Acidity (HCA)g/100ml 0.980 0.945 0.901 0.855 0.804 0.770
7 Anthocyanin (mg/100ml) | 110.16 | 106.45 | 101.30 96.42 93.35 90.5
8 Vit. C (mg/100ml) 20.15 18.54 17.35 16.28 15.63 15.03
9 pH 3.8 4.0 4.2 4.4 4.5 4.7
10 TSS or brix 17 18 18 18 18 18

Table No.2: Nutritional changes of stored Fruit bar

S.No Parameter 0" day | 18" day | 30" day | 458" day | 60" day | 75" day
1 Total Carbohydrate (g/100g) | 80.72 80.78 80.82 80.87 80.92 80.9
2 Crude fat (g/100g) 2.15 2.11 2.09 2.08 2.08 2.06
3 Protein (pg /100g9) 1.05 1.03 0.96 0.90 0.87 0.85
4 Total Sugar (g/1009) 70.13 70.20 70.28 70.38 70.50 70.6
5 Reducing sugar (g/100g) 62.43 62.48 62.54 62.74 62.83 62.9
6 HCA (g/1009) 12.2 11.7 11.2 10.8 10.3 9.90
7 Anthocyanin (g/1009) 1.55 1.47 1.35 1.25 1.21 1.18
8 Ca (mg/100g) 92 90 88 86 86 86
9 Vit. C (mg/100g9) 20.82 18.45 16.30 14.28 13.04 12.Q

Table No.3: Microbial analysis result of RTS Beverge

S.No Microbial Load 0" day | 18" day | 30" day | 48" day | 60" day | 75" day

1 Yeast X 10° (cfu/ml) 0 1 2 2 3 4

2 Total plate count (cfu/ml) 12 15 17 17 17 17

Table No.4: Microbial analysis result of fruit bar
S.No Microbial Load 0" day | 18" day | 30" day | 48" day | 60" day | 75" day

1 Bacteria X 10°(cfu/ml) 12 15 17 23 23 25
2 Fungi X 10°(cfu/ml) 4 5 6 6 7 7
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Table No.5: Sensory analysis result of RTS beverage

S.No| Parameter (Avg.Score) 0" | 30" | T-valueinitial | 60" | T-value initial | 75" | T-value initial
' g day | day Vs 30" day |day| Vsed"day |day| Vs75"day
1 Colour 8.50| 8.25 1.38 Ns 8.05 2.15Ns 7.80 1.68 Ns
2 Appearance 8.33| 8.15 1.22 Ns 7.95 1.47Ns 7.63 1.95 Ns
3 Texture 8.63| 8.39 0.74 Ns 8.14 1.25Ns 7.81 1.68 Ns
4 Flavour 8.37| 8.17 1.85Ns 7.98 1.89Ns 7.68 2.13 Ns
5 Taste 8.66 | 8.45 1.63 Ns 8.10 1.24Ns 7.84 1.57 Ns
6 Overall Acceptability | 8.40 | 8.28 0.58 Ns 7.98 1.65Ns 7.75 1.87 Ns

Ns: Not significant, S: Significant

Table No.6: Sensory analysis result of fruit bar

S.No| Parameter (Avg.Score) o™ | 30" T-valuehinitial 60" T-valuehinitial 75" T-valuehinitial
day | day | Vs30"day | day | Vse6d"day |day| Vs75"day
1 Colour 8.55| 8.37 1.32 Ns 8.14 2.12 Ns 7/80 1.66 Ns
2 Appearance 8.35| 8.21 1.27 Ns 7.94 1.43 Ns 773 1.75Ns
3 Texture 8.68 | 8.47 0.78 Ns 8.1y 1.29 Ns 785 1.83Ns
4 Flavour 8.39 | 8.28 1.87 Ns 7.95 1.81 Ns 774 2.08 Ns
5 Taste 8.72| 851 1.69 Ns 8.24 1.27 Ns 7/87 1.75Ns
6 Overall Acceptability | 8.58 | 8.32 0.67 Ns 8.01 1.55 Ns 784 1.84 Ns
Ns: Not significant, S: Significant
Formation of kokum pulp
Adodi of Wate}to pulp straining of the pulp
Additioh sugar, cjmin powder to the clear juice
'

edting the mixture (Pasteurization)
Straining the juice

llikig into clean dry sterilized bottles

Sealing fiilled bottles Store into refrigerator @ 4°C
Figure No.1: Process of making Kokum RTS
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Formation of kokum pulp
Pregiaon of sugar syrup (65°brix)
ddition of ptlp to sugar syrup

Additiaf milk powder, Liquid glucose

Heafithe mixture (TSS 75°brix)

Pouring the tabe into aluminium greased tray
Dryingana tray drier (at 50°C, 62 hrs)
Culttimgo bar st‘uapes (3cm X 5cm)

Packetb LDPE aluminium covers

Stored at cool and dry place

Figure No.2: Kokum bar preparation

CONCLUSION

The process had been developed for the preparation
of value added products like RTS beverage, Fruit ba
from kokum fruit. The RTS beverage and Fruit bar
would have the shelf life of 75 days when stored at
refrigerated storage (4°C) and at room temperature
(28°C-35°C) respectively. These products provide
nutritional as well as phytochemicals benefits to
human population and the resulting observations
should be implemented in industrial scale to ctder
both national and international consumers of kokum.
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