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An experiment on the studies on preparation of karonda candy was carried out during the year 2012-2013 at
Post Harvest Technology Laboratory, Department of Horticulture, Post Graduate Institute, Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akolain Factorial Complete Ramdomized Design consisting of seven treatments
and three replications with two drying methods (cabinet drying and solar drying). From the findings it was
observed that, there wasagradual increasein TSS, titratable acidity, reducing sugarsand total sugars content of
the candy irrespective of drying methods and reci pes used in experimentation. However, non-reducing sugars,
ascorbic acid and moisture content of candy found to decreased with the advancement of storage period.
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known as christs thorn. It is an indigenous fruit of

Indiaand belongsto thefamily apocynaceae. Karonda
isusually valued for itsimportant nutritional qualitiesand also
recognised as richest source of carbohydrate, protein, fat,
potassium and iron. Karondafruit usually contains - 83.67 per
cent moisture, 2.3 per cent protein, 1.77 g, fat - 76.26 per cent,
carbohydrate - 4.7 per cent. Thefruitsareastringent and dightly
acidic in taste, it also contain maximum amount of pectin,
vitamins and minerals. Due to astringent in taste of fruit, no
one can eat this fruit without processing. Ones the fruit
processed, the availability of processed product is possible
throughout the year. The value added products of karonda
contain essential vitaminsand mineralswhich arethe essential
part of the human diet.

Thefresh karondafruitsare generally not consumed as it
isdueto highly acidic and astringent; therefore karondais not
apopular tablefruit. But, it has got great potential in processed
forms. Govt. of Indiaaswell asMaharashtrastateisgiving the

K aronda (Carissa carandusL.), among fruits popularly

due impetus for increasing the area under karonda plantation
in Vidarbha region. “National Horticulture Mission” and
‘Employment guarantee scheme’ play an key role for its
increasing cultivation. Considering the mass fruit production
from this increasing plantation in coming future days, proper
processing techniques for the preparation of different value
added products need to be explored. Hence, the present
investigation entitle “Studies on preparation of karonda candy”
were conducted with the to prepare the candy with whole fruit,
fruit pieces and fruit without seed by using cane sugar and
Jaggery at different brix concentration and find out the best
drying method for preparation of karonda candy.

EXPERIMENTAL METHODS

The experiment on the studies on preparation of karonda
candy was conducted in Post Harvest Technology and
Analytical Laboratory, at University Department of Horticulture,
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, during the
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academic year 2012-2013. Matured unripe and uniform sized
of local variety of karondafruits were procured fromAICRP
on Citrus, Dr. Panjabrao Deshmukh Krishi Vidyapeeth,
Akola. Unripe, diseased, damaged and off type fruits were
strictly discarded. The 100 g sample were used for each
treatment. The selected fruits were thoroughly washed with
clean tap water to remove dirt and dusts particles adhered
to the pericarp of the fruit and then allowed to dry for
removal of excess moisture from the fruit surface. Before
preparation of candy fruits were estimated for physico-
chemical composition. An experiment waslaid out in factorial
completely randomized design with seven treatments and
three replications with 14 treatment combinations. The
treatment details are given below.

Treatment details:
Factor A (Recipes) :
T,- Fruit piecesimpregnated with canesugar (TSS60 °Brix)

+0.5% citric acid.

T.- Whole fruit with seed impregnated with cane sugar
(TSS65°Brix)+0.6%citric acid.

T, Wholefruit without seed impregnated with cane sugar
(TSS70°Brix) +0.7%ccitricacid.

T,- Fruit piecesimpregnated with jaggery (TSS60° Brix) +
0.5%citricacid.

T.- Wholefruit with seed impregnated with jaggery (TSS
65°Brix) +0.6%citricacid.

T .- Whole fruit without seed impregnated with jaggery
(TSS70°Brix) +0.7%citricacid.

T- Control (Without citric acid).

Factor B (Method of drying) :

D, - Cabinet drying

D,- Solar drying .

The prepared dicesaswell aswholefruit of karondathen
blanched in 500 ppm potassium metabisul phite with hot water
treatment to become the slices and whol e fruit soft. Then these
prepared dicesand fruit were steeped in syrup of 60, 65, 70°Brix
with theaddition of citric acid containing cane sugar and jaggery
at different concentration. The sugar and jaggery solution
initially prepared at concentration of 60 °Brix. After 24 hours of
steeping in each treatment, the syrups were drained and their
concentrations were increased by adding sugar and jaggery
proportionately. Then dightly heating was done to dissolve
the sugar and jaggery. The required quantity of sugar and
jaggery were added subsequently to obtain the required 70
9Brix strength of syrup. The syrup concentration wasincreased
by 5 °Brix every time until the concentration reached up to 70
%Brix. Finaly the slices and whole fruit was kept in 60, 65, 70
%Brix syrup solution of sugar and jaggery according to the
treatment for aperiod until the equilibriumwas reached between
dlices and the syrup concentration. Finally, the slices and

wholefruit asper treatment impregnated in each treatment was
drained free of syrup and rinseimmediately with the tap water
and dried in shadefor 24 hrs. After drying, the candy was packed
in 250 guage polythene bags and stored under ambient
condition. The chemical observations were recorded at every
30 daysinterval until the candy remains acceptable and record
maxi mum consumer acceptability. The chemical parameterslike
total solublesolids (°Brix), acidity (%), ascorbic acid (mg/100g),
reducing sugars (%), non-reducing sugars (%) total sugars (%),
moisture (%) and mould (x10* cfu/g) were determined by
adopting the proper analytical methods. The prepared karonda
candy was stored at ambient temperature. The data obtained
was analysed for the statistical significant according to the
procedure given by Panse and Sukhantme (1967).

EXPERIMENTAL FINDINGSAND ANALYSIS

The changesin total soluble solids (°Brix), acidity (%),
ascorbic acid (mg/100g), reducing sugars (%), non-reducing
sugars (%), total sugars (%), moisture (%) and mould (x10* cfu/
0) at 120 days of storage as influenced by different recipe and
drying methods at ambient storageis presented in Table 1 and
their interaction effect in Table 2.

Total solublesolids(°Brix) :
Effect of recipe:

At 120days T recorded maximum TSS (75.68 °Brix) but at
par with T, (75.66°Brix), T,(75.65°Brix) and T_ (75.64°Brix).

Effect of drying methods:

The data presented in Table 1 in respect of total soluble
solids as influenced by the different drying methods showed
significant difference at 120 days. At 120 days cabinet drying
showed maximum T SSthan solar drying.

Interaction effects:

An interaction effect of recipes and drying methods on
total soluble solids content of karonda candy was found
significant at 0 to 120 days. At 120 days maximum TSS was
recorded by T, D, (75.74%) and wasfound significantly higher
than all other treatments but at par with T D, (75.69%).

This might be due to conversion of polysaccharidesinto
sugars during hydrolysis process. Increase in TSS might also
be attributed to the reduction in moisture content of the product
with the advancement of storage. Increasein TSSwith storage
was also reported by Tripathi et al. (1988) in aonla products,
Manivasagan et al. (2006) in karonda candy and Rani and
Bhatia (1985) in pear candy.

Titratableacidity content of karondacandy :
Effect of recipes:
The acidity was found increases gradually with
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advancement of storage period. The effect of treatment on
acidity per cent at O to 120 days storage was found significant
at 5 per cent level of significant. At 120 days maximum acidity
was found in T, (1.59%) but at par with T, (1.43%) while
minimum acidity wasrecorded by T, (0.78%).

Effect of drying methods:

The data presented in Table 1 in respect of acidity as
influenced by the different drying methods showed non
significant difference at 120 days.

Interaction effects:

Significant resultswere obtained at 120 days. At 120 days
maximum acidity per cent was recorded by T.D, (1.61%) and
was found significant higher than all other treatment but at par
withT_D, (1.58%).

Pectic acid have been reported to increase the acidity in
fruit products, hence, degradation of pectic substances into
soluble solids might have contributed towards an increase in
theacidity of karondacandy. Anincreasein acidity with storage
period has also been observed in aonla preserve. Similar
findings were also reported by Sethi (1980) and Kumar and
Singh (2001) in aonla products. These results were in
confirmation to the results obtained by Manivasagan et al.
(2006) in karondacandy and Mehtaand Rathore (1976) inamla
juice, in which the acidity increased throughout the storage.

Ascor bicacid of karonda candy :
Effect of recipes:

At 120 days of storage showed the treatment T, (2.12%)
gave maximum ascorbic acid and was found significantly

superior to all other treatment.

Effect of drying methods:

The data presented in Table 1 in respect of ascorbic acid
content as influenced by the different drying methods showed
significant differences at 120 days. At 120 days D, (3.22%)
treatment gave maximum ascorbic acid and was found
significantly superior over D,(3.21%).

Interaction effects:

An interaction effect of recipes and drying methods on
ascorbic acid content of karondacandy at 120 days T, D, (2.13%)
recorded maximum ascorbic acid but at par with T, D, (2.1%)
T,D,(2.1%) and T,D, (2.1%).

Reduction in vitamin ‘C” might be due to oxidation trapped
by oxygen in the polythene pouch which resultsinto formation
of dehydro ascorbic acid. Loss in ascorbic acid content was
also observed by Sethi (1980) in aonla preserve, Tripathi et al.
(1988) in aonlaproducts, Rani and Bhatia (1985) in pear candy
and Kumar and Singh (2001) in different aonlaproducts.

Reducing sugar sof karonda candy :
Effect of recipes:

In general therewasanincreasein reducing sugarsduring
the storage. At 120 days treatment T, was found significantly
superior over to other treatments.

Effect of drying methods:
Maximum reducing sugars was recorded by D, and aso
found significantly higher than D,

Tablel: Changesin total soluble solids (°Brix), acidity (%), ascorbic acid (mg/100g), reducing sugars (%), non-reducing sugars (%)
total sugars (%), moisture (%) and mould (x10* cfu/g) at 120 days of storage as influenced by different recipe and drying

methods at ambient storage

Treatments OTS_S Acidity Ascorbic acid Reducing Non-reducing Total sugar Moisture M?uld (x
(CBrix) (%) (mg/100 g) sugar (%) sugar (%) (%) (%) 10" cfulg)
T, 75.66 0.91 212 41.53 27.86 69.39 15.78 3.95(2.11)
T2 75.65 143 2.05 28.36 25.82 54.18 15.79 *
Ts 75.55 0.88 2.08 35.25 25.38 60.63 15.91 4.27 (2.18)
Tq 75.59 0.98 2.05 32.64 26.77 59.41 15.88 4.52 (2.24)
Ts 75.60 159 2.05 3221 26.47 58.68 15.84 *
Te 75.68 0.99 2.08 37.08 25.15 62.23 15.84 4.67 (2.27)
T 75.64 0.78 2.05 37.13 24.45 61.58 15.96 5.18 (2.38)
' test Sig. Sig. Sig. Sig Sig. Sig. Sig. Sig.
SE.+ 0.02 0.01 0.008 0.06 0.004 0.05 0.02 0.01
C.D. (P=0.05) 0.06 0.03 0.024 0.18 0.013 0.15 0.07 0.05
D, 75.64 1.07 2.08 34.96 25.93 60.94 15.83 3.03 (1.76)
D, 75.60 1.08 2.06 34.80 25.99 60.80 15.89 3.42(1.85)
'F test Sig. NS Sig. Sig. Sig. Sig. Sig. Sig.
SE. + 0.01 0.005 0.004 0.03 0.002 0.03 0.01 0.04
C.D. (P=0.05) 0.03 - 0.012 0.09 0.007 0.08 0.04 0.13

Value in parenthesis indicates square root transformation
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Interaction effects:

An interaction effect of recipes and drying methods on
reducing sugars per cent of karonda candy wasfound significant
differences 120 days of storage. At 120 days T D, (42.04%)
recorded maximum reducing sugars per cent and was found
sgnificantly superior to al other treatments.

Theincreasein reducing sugarswith advancement of Sorage
might be because of increased degree of inversion of sugars.
These reaults are in conformity with the results reported by Rani
and Bhatia (1985) in pear candy, Mehtaet al. (2005) ingalgal ped
candy and Sagar and K hurdiya(1999) in dehydrated mango dices.

Non reducing sugar sof karondacandy :

Effect of recipes:

In general there was a decrease in non-reducing sugars
during storage. At 120 daystreatment T, wasfound significantly

superior as compared to other treatment under study.

Effect of drying methods:

Maximum non-reducing sugarswasrecorded by D, at all
storage period and also found significantly higher than D,

Interaction effects :

At 120 days maximum non reducing sugars was recorded
inT D, (27.87%) followed by T, D, (27.85%) and wasfound at

par with each other.

The decreased in non-reducing sugars during the entire
storage. These results were in conformity with the results

obtained by Nayak et al. (2012).

Total sugar sof karonda candy :
Effect of recipes:

In general there was an increase in total sugars during
storage. At 120 days, treatment T, was found significantly
superior as compared to other treatments.

Effect of drying methods:

Thedatapresentedin Table 1 in respect of total sugarsas
influenced by the different drying methods showed significant
differencesat 120 days. Maximum total sugars were recorded
inthe candy dried by cabinet drier and al so found significantly
higher than D,

Interaction effects:

At 120daysT,D, (69.87%) recorded maximumtotal sugars
% and was found significantly superior to all other treatment.

Increase in total sugars throughout the storage might
be because of increased degree of inversion of sugars.
These results are in conformity with the results reported
by Rani and Bhatia (1985) in pear candy, Mehta el al. (2005)
in galgal peel candy and Sagar and Khurdiya (1999) in
dehydrated mango slices.

M oistureper cent of karondacandy :
Effect of recipes:
Minimum moisture per cent wasfound in T, at 120 days

Table?2: Interaction effect of different recipe and drying methods on total soluble solids (°Brix), acidity (%), ascor bic acid (mg/100g),
reducing sugars (%), non-reducing sugars (%) total sugars (%), moisture (%) and mould (x101 cfu/g) at 120 days of storage

of karonda candy

Treatments c)TS_S Acidity Ascorbic acid Reducing Non-reducing Total sugar Moisture M ?uld
(CBrix) (%) (mg/100 g) sugar (%) sugar (%) (%) (%) (x 10" cfu/g)
T:D: 75.74 0.90 213 42.04 27.85 69.87 15.75 3.7 (2.04)
TiD, 75.58 0.92 21 41.02 27.87 68.90 15.81 4.20 (2.17)
T.D, 75.71 1.39 204 28.39 25.80 54.19 15.77 *
T.D, 75.58 1.46 207 28.33 25.84 54.17 15.82 *
T3Ds 75.57 0.86 21 35.28 25.36 60.62 15.87 3.97 (2.11)
T3D, 75.54 0.90 2.05 35.22 25.40 60.64 15.95 4.57 (2.25)
T4D1 75.62 0.97 2.06 32.65 26.76 59.44 15.85 4.27 (2.18)
T4D, 75.54 0.99 2.04 32.63 26.78 59.38 15.91 4.77 (2.29)
TsD1 75.61 1.58 2.06 32.19 26.44 58.69 15.82 *
TsD, 75.58 161 2.04 32.23 26.5 58.67 15.87 *
TeD1 75.69 1.03 21 371 25.12 62.19 15.82 4.4 (2.21)
TeD2 75.66 0.95 2.05 37.06 25.18 62.27 15.85 4.93 (2.33)
T:D:1 75.65 0.76 2.04 37.11 24.48 61.60 15.93 *
T:D, 75.62 0.81 2.05 37.15 24.42 61.56 15.98 *
'F test Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig.
SE+ 0.02 0.01 0.01 0.08 0.006 0.07 0.04 0.02
C.D. (P=0.05) 0.07 0.04 0.03 0.26 0.019 0.21 0.10 0.07

Value in parenthesis indicates square root transformation
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(15.05%).

Effect of drying methods:
At 120 days maximum moisture per cent wasrecorded by
D, (16.13%) but it was statistically at par with each other.

Interaction effects:

The datarevea ed that, the interaction effect of recipesand
drying methods was statistically non-significant. The moisture
per cent was found to decrease with increase in storage period.
At 120 days minimum per cent wasfound in T, D, (15.75%) but
found at par withT.D,, T,D,, T.D, TD,.

The decrease in moisture content in karonda candy with an
increase in storage period might be due to the evaporation of
moisture from the stored candy. Decrease in moisture content of
candy during storage was al so reported by Tripathi et al. (1988)
inaonlacandy, Mehtaet al. (2005) in galgal ped candy, Rani and
Bhatia(1985) in pear candy and Lathar et al. (2007) in aonla.

Microbial count :
Effect of recipes:

At 120 daysthe occurrence of mould wasmaximumin T,
5.18 (2.28)x10* cfu/g and was found significantly superior rest
of the treatments, sample was fermented in T, and T, hence

count can not be taken.

Effect of drying methods:

At 120 days maximum occurrence of mould was recorded
by D, found significantly superior over cabinet drying method
at all storage periods.

Interaction effects:

At 120 days maximum mould occurrence was observed in
T,D,4.93(2.33) x10" but at par with T,D, and minimum mould
occurrence was observed in T D, 3.7(2.04) x10". At 120 days
samplewasfermentedinT,.D,, T.D,, T,D,, T.D,, T.D, and T.D,
hence count can not be taken.

Theresultswerein conformity with the earlier finding in
which increased bacterial count inaonlapreserveswas noticed

during storage (Sethi and Anand, 1982).

Conclusion:

There was a gradual increase in TSS, titratable acidity,
reducing sugars, and total sugars content of the candy
irrespective of drying methods and recipes used in
experimentation. However, non-reducing sugars, ascorbic acid
and moisture content of candy found to decreased with the
advancement of storage period.
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