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Evaluation of chemical changes in karonda candy
during storage at ambient temperature

B Ashwini B. Dinde, P. S. Joshi', S.A. Tayade' and S.V. Bondre!

ABSTRACT : The studies were based on effect of different recipes on storage period of
Karonda candy. The experiment comprised of two types of karonda i.e. green and pink with
seed and without seed were stored at ambient temperature. From the findings it was observed
that, there was a gradual increase in TSS, acidity, reducing sugars and total sugars content of
candy irrespective of fruit colour type and recipes used in experimentation. However, pH, non-
reducing sugars, ascorbic acid, moisture, iron content of candy were found to be decreased
with the advancement of storage period. The karonda candy prepared from different recipes of
sugar concentration of 60 B, 65 B and 70 B can be stored upto 120 days without any microbial
count. From the present findings it is concluded that karonda candy with 65 Brix sugar is
suitable sugar concentration for karonda candy preparation.
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ruits, whether fresh or dried, have always formed

a part of the staple diet of human beings because

they are rich in nutrients and provide the essential
minerals and vitamins. Karonda (Carissa carandas
Linn.) is well known as a protective hedge plant yielding
berry like fruits are edible and attractive in colour. It is
indigenous fruit of India and belongs to family
apocynacae. Karonda is very hardy evergreen bush
growing well even on marginal and inferior land when
most other fruits either fail to grow or give poor
performance. In India it was cultivated by the Europeans
in kitchen garden to get fruit for jelly preparation.
Karonda is usually valued for its important nutritional
qualities and also recognized as richest source of
carbohydrates, protein, fat, potassium and iron. Karonda
fruit usually contains- 83.67 per cent moisture, 2.3 per

cent protein, 4.7 per cent carbohydrates. 6 per cent
minerals, 1.5 per cent fibre, 0.021 per cent calcium, 0.028
per cent phosphorus, 9-11 mg ascorbic acid (mg/100g).
Karonda is widely used medicinal plant by tribal
throughout India. It is cultivated in kitchen gardens farmer
x s fields and orchards as hedge plant. Under the
changing world trade scenario, it is exploited on a
commercial scale as a fruit for the processing industries.
The fruits are astringent and slightly 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 different processed products
could be possibly prepared from karonda fruit such as
chutney, pickle, jam, jelly, squash, beverage which has a
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great demand in national and international market
considering its cost of production, which is also very less
due to its maximum availability of fruits for processing
as a raw material. Preservation of fruits is the more
important due to non-availability of fresh produce
throughout the year. Considering the nutritional and
medicinal importance of karonda fruit crop, its candy
can be prepared and preserved. The present investigation
was carried out to find the effect of different sugar
concentrations on quality of karonda candy and to find
out the suitable concentration of sugar and maximum
limit of storage period of karonda candy to obtain
maximum consumer acceptability.

RESEARCH METHODS

The experiment was conducted in Post Harvest
Technology Laboratory, Dr. PDKV, Akola, during the
academic year 2017-18. Candy prepared from green and
pink type fruit with or without seed. For the
experimentation, matured green and pink colour type
fruits with uniform sized were procured from AICRP
ON Citrus, Dr. PDKV, Akola. Approximately 20 kg
matured karonda fruits was brought to the laboratory
and sorted out. Ripe, diseased, damaged and off type
fruits were strictly discarded. The selected fruits were
thoroughly washed with clean water to remove dirt. For
candy with seed, whole fruits were used and candy
without seed the fruits were cut into halves and seeds
were removed.

Treatment details:
Factor A (Fruit type) :
F, - Green colour fruit
F, — Pink colour fruit

Factor B (Recipes) :

T, — Fruit pieces without seed impregnated with
sugar having TSS 60 Brix.

T, — Fruit pieces without seed impregnated with
sugar having TSS 65 Brix.

T, — Fruit pieces without seed impregnated with
sugar having TSS 70 Brix.

T,- Whole fruit with seed impregnated with sugar
having TSS 60 Brix.

T.- Whole fruit with seed impregnated with sugar
having TSS 65 Brix.

T, — Whole fruit with seed impregnated with sugar
having TSS 70 Brix.

Preparation of karonda candy:

Healthy and good quality matured unriped fruits
were selected for candy preparation. For experimentation
pink with whole fruit with seed and fruit pieces without
seed are used. Then whole fruit and pieces were
impregnated with sharp stainless steel fork and then cut
into equal sizes slices, seeds and hard cores were
removed. The prepared slices as well as whole fruits of
Karonda then blanched in 500 ppm potassium
metabisulphite, 0.25 per cent citric acid and 2 per cent
salt solution with hot water treatments to become the
slices and whole fruit soft. Then these prepared slices
and fruit were steeped in syrup of 60, 65 and 70 Brix
with the addition of sugar at different concentrations.
The sugar syrup initially prepared at concentration of
40 Brix. After 24 hours of steeping in each treatment,
the syrup concentration was increased by adding sugar
proportionally. The syrup concentration was increased
by 5 Brix every time until the concentration reached upto
60, 65 and 70 Brix according to the treatment for a period
until the equilibrium was reached between slices and the
syrup concentration. Finally, the pieces and whole fruit
as per treatment impregnated in each treatment were
drained free of syrup and rinse immediately with tap
water and dried in shade for 24 hrs. After drying, the
candy was packed in 250 gauge polythene packets and
those kept in plastic boxes which stored under ambient
condition. The chemical observations were recorded at
every 30 days interval for 120 days.

RESEARCH FINDINGS AND DISCUSSION

The changes in pH (%), total soluble solids (°Brix),
acidity (%), ascorbic acid (mg/100g), reducing sugars
(%), non-reducing sugars (%), total sugars (%) at 120
days of storage as influenced by different fruit types
and recipes on pH of karonda candy at ambient storage
is presented in Table 1 and 3.

pH (%):
Effect of fruit types :

Data presented in Table 1 about pH of karonda
candy were gradually decreased in both types of fruit.

Effect of recipes
Data indicated in Table 1 during the storage period’s

pH content of karonda candy were gradually decreased
in all recipes under study. At initial days, maximum pH
was found in treatment T, (3.73%) and results were
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found significant at 30, 60, 90, 120 days of storage. At
120 days of storage significantly maximum pH was
recorded in T, (3.43) and minimum in treatment T, (3.25)
but at par with treatment T, (3.30).

Interaction effects :

The data revealed that, the interaction effect of fruit
type and recipes were significant at initial to 30 days of
storage. However at 60, 90 and 120 days of storage the

pH was found non-significant. At initial days of storage
maximum pH was observed in treatment combination
F T, (3.86 %). At 120 days of storage maximum pH
was recorded in F, T, (3.50 %). The decrease in pH value
of karonda candy with an increase in storage period might
be due to the overall increase in acidity of stored candy.
Decrease in pH value during storage was also reported
by Wani et al. (2013) in karonda jam and Zeeshan et al.
(2017) in dhakki dates candy.

Table 1: Interaction effect of different types of fruits and levels of sugar on the preparation of karonda candy on pH, TSS and acidity

Treatments pH TSS (Brix) Acidity (%)
Factor A (Fruit type)

Storage (days) 0 30 60 90 120 0 30 60 90 120 0 30 60 90 120

F 3.72 3.65 360  3.50 338  69.35 7237 7443 7528 76.28 1.07 1.09 1.12 1.12 1.13
F 3.56 3.50 347 339 331 69.03 6976 7366 7439 7557 1.17 1.19 121 122 122
F test Sig Sig Sig. Sig. Sig. Sig. Sig Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig.

S.E+ 0.018 0017 0.012 0.013 0.012 0078 0.146 0.036 0.114 0018 0008 0.009 0.005 0.004 0.002
C.D. (P=0.05) 0.053 0049 0.035 0.038 0.035 0230 0429 0.106 0335 0052 0025 0.026 0.015 0.012 0.006

Factor B (Recipe)

T, 3.68 3.60 355 341 335 65.14 7005 7392 7456 7591 1.02 1.03 1.05 1.07 1.07
T, 3.70 3.66 361 3.50 325 6439 6968 7405 7508 76.59 1.06 1.08 1.10 1.12 1.12
T; 3.73 3.68 356 346 343  68.61 7168 7610 7654 7694 1.05 1.07 1.09 1.10 1.11

T, 3.66 3.61 361 3.51 343 6820 6953 7171 7283 74.88 1.19 1.20 123 123 124
Ts 3.55 3.45 341 338 330  71.56 7211 7332 7457 75.68 1.19 121 123 123 124
Ts 353 3.46 346 340 331 7226 7334 7518 7543 76.25 1.23 1.25 127 127 128
F test Sig Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig.

SE+ 0.031 0029 0.020 0.023 0.020 0.136 0253 0.063 0.198 0031 0014 0.015 0.009 0.007 0.005
C.D. (P=0.05) 0.092 0085 0.060 0.066 0.060 0398 0.743 0.184 0581 0091 0042 0.044 0.027 0.021 0.014

Interaction effect F*T

FT, 3.83 3.76 363 346 336 6552 7155 7444 7506 7591 1.01 1.02 1.04 1.05 1.06
ET 352 3.43 346 336 333 6476 6856 7340 7405 74.50 1.03 1.05 1.07 1.08 1.08
FT, 3.80 3.76 366 353 326 6423 6889 7433 7550 77.01 1.01 1.02 1.04 1.05 1.05

FT, 3.60 3.56 356 346 323 6455 7047 7377 7467 76.17 1.12 1.14 1.16 1.18 1.18
FT; 3.86 3.80 366 356 350 68.62 7537 7682 7699 77.58 1.00 1.05 1.07 1.09 1.09
ET; 3.60 3.56 346 336 336 6859 6860 7539 7609 76.29 1.09 1.10 1.11 1.12 1.13

FiTy 3.76 3.70 370 353 346 68.62 70.15 7225 7320 75.05 1.14 1.16 1.18 1.19 120
Ty 3.56 3.53 353 350 340 6778 6891 7116 7247 7471 124 1.25 127 127 128
FiTs 3.56 3.46 343 343 336 73.12 7317 7341 7446 75.79 1.10 1.12 1.14 1.13 1.13

ETs 353 3.43 340 333 323 7400 7405 7323 7468 7558 129 131 133 134 134
FiTs 354 3.44 350 346 333 7429 7512 7533 7647 7637 1.19 121 123 124 124
FTs 353 3.50 343 333 330 7423 7455 7504 7538 76.25 127 1.29 131 131 132
F test Sig Sig. NS NS NS Sig. Sig. Sig. Sig. Sig. Sig Sig. Sig. Sig Sig.

SE+ 0.044 0041 0.029 0.032 0.029 0192 0358 0089 0280 0044 0020 0.021 0.013 0.010 0.005
C.D. (P=0.05) 0.129  0.120 - - - 0563 1.051 0261 0822 0129 0060 0.063 0.038 0.029 0.014

NS=Non-significant
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Total soluble solids (Brix):
Effect of fruit types:

The total soluble solids of karonda candy were
gradually increased in all fruit types under study. At initial
days of storage condition significantly maximum TSS
(69.35 Brix) was found in treatment F,. Similar trends
was found at 30, 60, 90 and 120 days of storage.

Effect of recipes:
The total soluble solids of karonda candy were the

increased rapidly upto 30™ days of storage and thereafter
the gradual increase was observed in 60" to 90" and
120™ days and in storage period as compare to earlier
trend.

Interaction effects:

An interaction effect of fruit color types and recipes
on total soluble solids content of karonda candy was found
significant at initial to 120 days of storage. At initial days
maximum TSS was recorded in treatment combination

Table 2: Interaction effect of different types of fruits and levels of sugar on TSS/acid ratio, reducing sugar and non-reducing sugars (%)

Treatments TSS/acid ratio Reducing sugar (%) Non-reducing sugars (%)

Factor A (Fruit type)
Storage (days) 0 30 60 90 120 0 30 60 90 120 0 30 60 90 120
F 6448 6612 6671 66.96 67.65 29.15 30.83 3321 3736  39.78 2840 27.73 2679 2576  25.67
E 5888 5883 61.25 61.27 62.06 28.06 2999 3241 3566  38.27 2763 27.05 2560 24.87 24.18
F test Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig.
SE+ 0435 0505 0312 0261 0.111 0.024 0.150 0.045 0.038 0.052 0031 0.026 0.053 0.024 0393
CD.(P=0.05 1278 1482 0917 0766 0.325 0.070 0.440 0.131 0.111 0.152  0.091 0.076 0.155 0.071 1155

Factor B (Recipe)

T, 6389 6752 6991 69.72 6997 2891 3056 3285 3644 39.64 2905 2826 2713 2593 2593
T, 6050 6440 67.24 6730 68.63 29.25 3132 3325 3697 40.17 2891 29.71 2708 26.00 25.94
T; 6548 6683 69.56 69.20 69.24 2890 30.80 32.73 3695 39.77 2842 2735 2608 2513 25.05
Ty 5712 5780 5832 5897 6046 2739 2850 3184 3566 37.69 2704 2621 2552 2475 22.99
Ts 60.70 59.61 59.74 60.56 61.40 28.19 3023 3295 3597 38.01 2702 2595 2513 2468 24.58
Ts 5839 5870 59.10 5894 59.41 2899 31.05 3326 3706 38.88 2764 2687 2622 2538 25.05
F test Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. NS
SE+ 0754 0874 0541 0452 0.192 0.041 0260 0.077 0.065 0.090 0054 0.045 0.091 0.042 0681
CD.(P=0.05) 2214 2567 158 1327 0.563 0.121 0.763 0227 0.192 0.263 0.158 0.132 0269 0.124 -

Interaction effect F*T
FT 6488 7015 7121 71.06 71.39 29.76 31.07 3350 3747 4038 2939 2888 2752 2643 2642
ET 6291 6488 68.61 6838 6856 28.07 30.05 3220 3541 3891 2872  27.63 2674 2544 2543
kT, 6360 6734 7125 71.68 72.88 29.87 3211 3390 3815 41.35 2934 2882 2767 2634 26.57
ET, 5741 6146 6323 6293 6437 2863 3052 3260 3579 3899 2848 30.60 2650 2566 25.31
F T, 6839 7144 7159 71.63 7096 30.10 32,17 3333 3880 4211 2982 2876 2756 2619 26.03
FT; 6257 6282 6752 67.76 67.52 27.70 2943 32.13 3511 37.44 2701 2595 2460 2407 24.06
FiT4 5985 6048 6089 61.17 6255 27.39 2793 31.75 3563 37.87 2686 2644 2585 2483 2462
ETy 5438 5513 5576 56.76 5837 27.40 29.07 3194 3570 37.50 2722 2598 2519 2468 21.36
FiTs 6492 6497 6541 6552 66.68 28.62 3051 3283 3614 38.04 2735 2638 2545 2506 25.05
ETs 5417 5425 55.07 55.60 56.13 27.76 2994 33.08 3579 3798 2669 2551 2480 2431 24.12
F, T 6225 6193 6091 61.67 61.70 29.16 31.18 3397 3797 3893 2763 27.09 2669 2570 2533
F,Ts 5433 5479 5728 57.54 5776 2882 3092 3255 3614 3882 2766 2665 2575 2587 2478
F test Sig NS Sig. Sig Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. NS
S.E+ 1066 1237 0765 0639 0271 0058 0.367 0.109 0.092 0.127 0076 0.064 0.129 0.060 0.964
CD.(P=0.05 3.131 - 2247 1877 0.796 _0.171 1.079 _ 0.321 0271 0.372 0223  0.187 0380 _ 0.175 -

NS=Non-significant
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F T, (74.29 Brix) and was found significantly higher
than all other treatments. At 120 days minimum TSS
was recorded in treatment combination F,T, (74.50 Brix)
and maximum TSS in F T, (77.58 Brix) and was found
significantly higher than all other treatments but at par
with F| T, (77.01 Brix). During storage increase in total
soluble solids might be due to conversion of
polysaccharides into 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. Increase in TSS with storage was also
reported by Manivasagan et al. (2006) in karonda candy
and Patil ef al. (2014) in karonda candy.

Acidity (%):
Effect of fruit types:

The acidity was found increases gradually with
advancement of storage period. At initial days of storage
maximum acidity was recorded in treatment F, (1.17%)
and found significantly higher than treatment F (1.07%)

Table 3: Interaction effect of different types of fruits and levels of sugar on total sugars, ascorbic acid and iron (mg/100g)

Treatments Total sugars (%) Ascorbic acid (mg/100g) Iron (mg/100g)
Factor A (Fruit type)

Storage (days) 0 30 60 90 120 0 30 60 90 120 0 30 60 90 120

F 57.55 5875 60.00 63.12  66.81 4.32 393 282 2.38 207 6.12 6.09 6.08 6.05 6.04
E 55.69 57.04 58.01 6053 @ 64.34 8.02 767 6.58 5.83 4.69 6.18 6.14 6.13 6.11 6.09
F test Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig.

SE+ 0039 0033 008 0.045 0394 0017 0.017 0.013 0012 0.007 0002 0.004 0.003 0.004 0.002
C.D.(P=0.05) 0.114 0098 0251 0.132 1.158 0049 0.050 0.039 0.035 0.020 0007 0.012 0.008 0.010 0.007

Factor B (Recipe)

T, 5797 58.82 5998 6238  65.57 5.89 551 433 3.77 3.10 6.14 6.11 6.10 6.08 6.07
T, 58.16 61.03  60.34 6297  66.11  6.02 569 448 3.96 332 6.16 6.13 6.12 6.10 6.08
T; 5732 58.15 58.81 6208  64.82 6.06 577 4.69 4.03 329 6.15 6.11 6.10 6.08 6.06
T, 54.43 5527 5737 6042  60.68 6.58 6.11 501 4.38 356 6.14 6.11 6.10 6.08 6.06
Ts 55.21 56.18 58.08 60.65  62.60 6.45 6.013 491 4.38 354 6.15 6.12 6.12 6.09 6.07
Ts 56.64 57.92 59.48 6244 63.93 6.05 5.70 456 4.12 348 6.15 6.11 6.10 6.07 6.06
F test Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. NS Sig. Sig. Sig.

S.E+ 0067 0058 0.148 0.078 0683 0073 0.030 0.023 0.020 0.012 0004 0.007 0.005 0.006 0.004
C.D.(P=0.05) 0.198 0.169 0434 0.229 2005 0213 0.087 0.067 0.060 0.034 0012 - 0.014 0.018 0.012

Interaction effect F * T

FT 59.15 59.96 61.02 63.90 66.81 3.98 3.60 2.48 2.12 1.66 6.14 6.11 6.10 6.08 6.06

ET, 56.79 57.69 58.94 60.86 64.34 7.81 7.41 6.19 5.42 4.54 6.15 6.12 6.10 6.09 6.08

FT, 59.21 6093 61.57 6449  67.92 4.29 4.15 2.90 2.10 1.92 6.13 6.10 6.09 6.07 6.05

ET, 57.11 60.93 59.11 61.46 64.31 7.75 7.23 6.07 5.82 4.72 620 6.17 6.15 6.13 6.12

F T, 59.93 61.13 60.89 6499 68.14 4.15 3.89 2.74 2.33 1.99 6.12 6.08 6.07 6.05 6.03

FT;s 54.72 5538 56.73 59.18 61.51 7.97 7.66 6.64 5.73 4.59 6.19 6.15 6.14 6.11 6.10

FiTy 54.25 5549 57.60 60.46  62.50 4.89 4.13 3.12 2.90 2.33 6.13 6.09 6.08 6.05 6.03

ETs 54.62 55.05 57.14 60.39  58.87 8.26 8.09 6.89 5.86 4.74 6.18 6.13 6.13 6.11 6.09

FiTs 5597 5690 5829 61.20 63.09 4.76 4.20 3.11 2.70 2.31 6.13 6.08 6.09 6.06 6.05

ETs 54.46 5546 57.88 60.10 62.11 8.14 7.82 6.71 6.06 4.81 6.19 6.15 6.16 6.10 6.10

F, T 56.80 5828 60.66  63.68  64.26 3.88 3.60 2.54 2.15 2.23 6.12 6.07 6.06 6.05 6.04

F,Ts 56.48 57.57 5830 61.21  63.60 8.22 7.79 6.58 6.09 4.73 6.19 6.15 6.14 6.14 6.09

F test Sig. Sig. Sig. Sig. NS Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig.

S.E+ 0095 0.081 0209 0.110 0966 0.103 0.042 0.032 0.029 0017 0006 0010 0007 0.009 0.006
C.D.(P=0.05) 0280 0.239 0.614 0.324 - 0302 0.124 0.095 0.085 0049 0017 0.029 0020 0.025 0.017

NS=Non-significant
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similarly F, recorded maximum acidity at 30, 60, 90 and
120 days of storage.

Effect of recipes:

At initial days of storage maximum acidity was
recorded in treatment T, (1.23 %) while, minimum acidity
was recorded in T, (1.02 %). Similar results were
recorded at 30, 60, 90 and 120 days of storage. At 120
days of storage maximum acidity was found in treatment
T, (1.28 %) but at par with treatment T, (1.24 %) while,
minimum acidity was recorded by treatment T  (1.07
%).

Interaction effects:

An interaction effect of fruit type and recipes on
acidity per cent of karonda candy was found significant
atinitial to 120 days of storage. At initial days of storage
maximum acidity was recorded by treatment combination
F,T, (1.29%). Similar results were recorded at 30,60,90
and 120 days of storage. At 120 days of storage
maximum acidity was recorded in treatment combination
F,T, (1.34%) and was significantly higher than all other
treatments but at par with F, T, (1.32%) while, minimum
acidity was recorded by F T, (1.06%). Increase in acidity
of karonda candy might be due to conversion of sugars
into acids during the 120 days of storage. An increase in
acidity with storage period has also been observed by
Manivasagan et al. (2006) and Patil ef al. (2014) in
karonda candy.

TSS/Acid ratio:
Effect of fruit types:

The TSS /Acid ratio of karonda candy was found
increased with advancement of storage period at 0 to
120 days of storage. The effect of fruit colour types on
TSS/Acid ratio at 0 days to 120 days of storage period
was found significant.

Effect of recipes
At initial days of storage maximum TSS/Acid ratio

was recorded by T, (65.48) and minimum TSS/Acid ratio
was found in treatment T, (57.12). Similar trend was
found in 30 days of storage. At 60 days of storage
maximum TSS/Acid was found in treatment T (69.91)
and similar trend was in 90 days of storage. At 120 days
of storage maximum TSS/Acid ratio was recorded by
treatment T, (69.97) but at par with treatment T, (69.24)
and minimum by treatment T, (59.41).

Interaction effects:

An interaction effect of fruit types and recipe
methods was found to be significant at initial to 120 days
of storage. At initial days of storage maximum TSS/Acid
recorded by treatment combination F, T, (68.39). Similar
trend was found in 30 and 60 days of storage. At 90
days of storage maximum TSS/Acid ratio was found in
F T, (71.68) and minimum in F, T, (55.07). At 120 days
of storage maximum TSS/Acid ratio was observed in
treatment combination F T, (72.88) but at par with F T,
(71.39) and minimum in F T, (56.13). Increased TSS/
Acid ratio might be due to increased sugar level in
karonda candy during storage period. An increase in TSS/
Acid ratio during storage period was also found by
Sharma et al. (1998) in apple candy and Radhika et al.
(2016) in ginger candy.

Reducing sugars (%):
Effect of fruit types :

In general there was an increase in reducing sugars
during the storage. At initial days of storage maximum
reducing sugars was recorded in treatment F, (29.15%)
and also similar trend was found at 30, 60, 90 and 120
days of storage where F, recorded significantly maximum
reducing sugars than treatment F,.

Effect of recipes
There was trend of increase in reducing sugars per

cent of all recipes during storage of 120 days. At 120
days of storage maximum reducing sugars per cent was
found in treatment T, (29.25%) which was significantly
higher than all other treatments.

Interaction effects :

Atinitial days of storage maximum reducing sugars
was found in treatment combination F T, (30.10%)
while, minimum in F T, (27.34%). Similar trend was
found at 30 to 120 days of storage except 60 days of
storage. At 60 days of storage maximum reducing sugars
per cent was recorded by treatment combination F, T,
(32.11%). At 120 days of storage maximum reducing
sugars per cent was observed in treatment combination
F T, (42.11%) while, minimum in treatment combination
F,T, (37.44%). The increase in reducing sugars with
advancement of storage might be due to increased degree
of inversion of sugars. These findings are in conformity
with the results reported by Rani and Bhatia (1985) in
pear candy, Mehta et al. (2005) in galgal candy and
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Verma et al. (2006) in citrus peel candy.

Non reducing sugars (%):
Effect of fruit types :

The data presented in Table 11 in respect of non-
reducing sugars as influenced by the different fruit types
was found to be significant at all stages of observations.
Atinitial days of storage maximum non-reducing sugars
was found in F, (28.40%) at all stages of storage and
also found significantly higher than F..

Effect of recipes
At initial days of storage maximum non-reducing

sugar was recorded by treatment T, (29.05%) and was
significantly higher than all other treatments. At 30 days
storage maximum non reducing sugar was found in
treatment T, (29.71%). At 60 days storage maximum
non reducing sugars was recorded in treatment T,
(27.13%). At 90 days of storage maximum non reducing
sugars found in treatment T, (26.00%). At 120 days of
storage non-significant difference was recorded. The
minimum non-reducing sugars was recorded in treatment
T, (22.99%) and maximum in treatment T, (25.94%)
but at par with treatment T, (25.93%).

Interaction effects:

In general there was decrease in non- reducing
sugar content with advancement of storage period. The
non reducing sugar was found to be decreased with the
advancement of storage period. These results were
confirmed by Nayak ef a/. (2012) in aonla candy and
Patil et al. (2014) in karonda candy.

Total sugars (%):
Effect of fruit types :

At initial days of storage maximum total sugars was
recorded by treatment F, (57.55%) which followed by
treatment F, (55.69%) and similar trend was there at 30
to 120 days of storage At 120 days of storage maximum
total sugars was found in treatment F, (66.81%) which
was significantly higher than F, (64.34%).

Effect of recipes
In general there was an increase in total sugars

during storage. At initial days of storage maximum total
sugar was recorded by treatment T, (58.16%) but at
par with treatment T, (57.97%) and similar trend was
found at 30,60,90 and 120 days of storage where T,

recorded significantly maximum total sugars than all other
treatments. At 120 days of storage maximum total sugar
was shown by treatment T, (66.11%) but at par with T,
(65.57%) and minimum by treatment T, (60.68%).

Interaction effects :

An interaction effect of fruit types and recipes
methods on total sugars content of karonda candy was
found significant differences at all days of storage
except at 120 days of storage. At initial days of storage
maximum total sugars was recorded by treatment
combination F, T, (59.93%) but at par with treatment
combination F T, (59.21%). At 30 days of storage
maximum total sugar was found in treatment
combination F T, (61.13%) but at par with F T,
(60.93%). At 60 days of storage maximum total sugar
was recorded by treatment combination F T,
(61.57%). At 90 days of storage maximum total sugar
was present in treatment combination F T, (64.99%)
and same results found at 120 days of storage in which
maximum total sugar recorded by treatment
combination F, T, (68.14%) but at par with treatment
combination F T, (67.92%). 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 Patil et al., (2014) in
karonda candy.

Ascorbic acid (mg/100g):
Effect of fruit types :

The data presented in Table 15. In respect of
ascorbic acid content as influenced by different fruit types
showed significant differences at 0 to 120 days of storage.

Effect of recipes
In general, there was decrease in ascorbic acid

content during storage. Maximum ascorbic acid at initial
days of storage was found in T, (6.58) and found
significantly superior over all other treatments, but at par
with treatment T, (6.45) and similar trend was at 30 to
120 days of storage. At 120 days of storage maximum
acid was found in treatment T, (3.56) which was
significantly superior to all other treatments but at par
with treatment T, (3.54).

Interaction effects:
An interaction effect of fruit types and recipes on
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ascorbic acid content of karonda candy was found to be
significant at all stages at initial to 120 days of storage. At
initial days of storage maximum ascorbic acid was found in
treatment combination F, T, (8.26) followed by treatment
combination F, T, (8.22) butat par with F, T (8.14). At 120
days of storage maximum ascorbic acid was recorded by
treatment combination F, T, (4.81) followed by F, T, (4.74)
but at par with F, T, (4.73). The ascorbic acid content
decreases with advancement of storage of product. Loss
of ascorbic acid content was also reported by Manivasagan
et al. (2006) in karonda candy.

Iron (mg/100g):
Effect of fruit types :

Atinitial days of storage maximum iron content was
found in treatment F, (6.18) but at par with treatment F,
(6.12) and similar results were found at 30 to 120 days
of storage. At 120 days of storage maximum iron content
was recorded in treatment F, (6.09) but at par with F,
(6.04).

Effect of recipes
The iron content was found to be decreased

gradually with increase in storage period. At initial days
of storage maximum iron was found in treatment T, (6.16)
but at par with treatment T, (6.15) and T, (6.15). At 30
days of storage maximum iron was recorded by treatment
T, (6.13), 60 days T, (6.12) and 90 days T, (6.10). At
120 days of storage maximum iron content was found in
treatment T, (6.08) followed by treatment T, (6.07) but
at par with treatment T, (6.06) and treatment T, (6.06).

Interaction effects :

Atinitial days of storage maximum iron content was
recorded by treatment combination F,T, (6.20) but at
par with treatment combination F, T, (6.19). At 60 days
of storage maximum iron was found in treatment
combination F,T, (6.19) and minimum in F, T, (6.07). At
90 days of storage maximum iron was recorded by F, T,
(6.13). At 120 days of storage maximum iron content
was recorded by treatment combination F, T, (6.12) and
followed by F,T, (6.10) but at par with F T, (6.09). There
is decrease in iron content of fruit product with
advancement of storage period which was also confirmed
by Wani et al. (2013) in karonda jam.

Conclusion:

Chemical parameters like TSS, titrable acidity, TSS/
acidity ratio, reducing sugars, total sugars were increased
with the advancement of storage period. Minimum TSS,
TSS/acidity ratio, reducing sugars and total sugars was
observed in pink type than green type karonda candy
and minimum acidity increase in green type than green
type. The karonda candy prepared from sugar
concentration of 60 B, 65 B, 70 B can be stored upto
120 days without any microbial count. According to
overall acceptability score 65 Brix is suitable sugar
concentration for karonda candy preparation.
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