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Abstract 

An investigation was conducted in the post graduate Laboratory, Department of Horticulture, Junagadh 

Agricultural University, Junagadh during the year 2011-12 to study the “standardization of recipe and 

drying method for candy making of acid lime cv. Kagzi lime”. There were nine treatment combinations 

of different recipe and drying methods. The experiment was laid out in a Factorial Completely 

Randomized Design with three repetitions. The treatment R3 (80 % sugar solution) showed the maximum 

TSS and total sugars, in citrus candy whereas, the maximum titrable acidity and ascorbic acid were 

observed in the R1 (60 % sugar solution). The chemical characteristics like TSS, titrable acidity, ascorbic 

acid and total sugars were obtained maximum in the D1 treatment (Sun drying) in the candies of citrus 

peel at all the storage periods. The treatment combination R3D1 (80 % sugar solution and sun drying) was 

recorded in the highest total sugars. The maximum organoleptic properties viz., colour, flavour, taste and 

overall acceptability at all the storage periods was observed in R2 (70 % sugar solution) and D1 (Sun 

drying) in citrus peel candy. 
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Introduction 

Acid lime (Citrus aurantifolia Swingle L.) is one of the important fruit crop in the world, 

belongs to family Rutaceae. India is a leading producer of acid lime.Acid lime (Citrus 

aurantifolia Swingle L.) is one of the important citrus fruit appreciabaly not only for its 

beautiful appearance and pleasing flavour but also excellent food qualities. It is good source of 

vitamin “C” (62.95 mg/100 ml), vitamin “B1” (0.02 mg/100ml), vitamin “B2” (0.06 mg/100 

ml), calcium (90 mg/100 ml), phosphorus (20 mg/100 ml), Iron (0.3 mg/100 ml).  

This fruit only utilized for pickle making, culinary purposes and for blending with other fruit 

juices for sqush preparation at small scale. Peel of fruit after juice extraction is discarded as 

waste. For citrus processing industry, disposal of peel and other residual material is a big 

problem. Besides the utilization of residual waste as cattle feed, some useful by-products of 

commercial importance like citrus oil, citric acid and pectin etc. could be prepared. But their 

isolation involves highly specialized and sophisticated technologies that increase cost of 

production manifold there by making costly venture. The other useful option is to utilize waste 

peel for preparation of peel candy. The acid lime peel candy can be consumed as such or in the 

form of value added products. This candy also finds a ready market in confectionery. 

Acid lime peel candy not only helps to increase income of processing industry but provides 

good price to growers as well. Keeping in view the importance of the fruit from processing 

angle, the study of “Standardization of recipe and drying method for candy making of Acid 

lime (Citrus aurantifolia Swingle L.) cv. Kagzi lime fruit” undertaken.  

 

Materials and Methods 

An investigation was carried out in the post graduate Laboratory, Department of Horticulture, 

Junagadh Agricultural University, Junagadh during 2011-12. Completely Randomized Design 

with Factorial concept was followed in the experiment with two factor viz. Factor A: Different 

recipe, Factor B: drying method and their combinations. 

The citrus fruits were dipped in water for discarding light and infested fruits. These fruits were 

then cleaned under running tap water to remove impurities and dust from the surface of fruits. 

Juice was extracted with hand operated extractor. After extracting the juice the rind/peel of 

fruit was removed and cut in to pieces of desirable shape. then blanched in boiling water at 98 

± 2 0C for 2-3 min as per the method suggested by Kadam et al., 1991 [4]. 
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Then Sugar syrup was made with different recipe and dried 

with different drying methods then the packaging of candy of 

each treatment under study was done in polypropylene (pp) 

pouches of 50 µ thickness of 100 g packets and was stored 

during February-April, 2012 at room temperature (18.2-38.2 

0C and 17.2-79.3 % RH) for a period of 3 months &  

 

observations were recorded at an interval of 30 days. 

 

Result and Discussion 

The experimental results revealed that the candy making 

significantly influenced due to different recipe and drying 

method of citrus candy. 

Table 1: Effect of recipe and drying methods on quality parameters of citrus peel candy at 90th days 
 

Treatment Treatment Details TSS (0Brix) Acidity (%) Ascorbic acid (mg/100 g) Total sugars (%) 

A. Recipe    

R1 60% sugar solution 61.78 0.53 7.45 76.22 

R2 70% sugar solution 71.67 0.40 6.29 89.02 

R3 80% sugar solution 81.11 0.31 5.29 94.69 

S.Em.± 0.17 0.02 0.02 0.12 

C.D. at 5% 0.50 0.07 0.06 0.35 

B. Drying method    

D1 Sun drying 72.22 0.57 6.53 88.55 

D2 Oven drying 71.67 0.42 6.37 86.80 

D3 Tray drying 70.67 0.36 6.13 84.57 

S.Em.± 0.17 0.02 0.02 0.12 

C.D. at 5% 0.50 0.07 0.06 0.35 

C.V. % 0.71 12.27 0.74 0.40 

Interaction NS NS NS SIG. 

 
Table 2: Interaction effects of recipe and drying methods on quality 

parameters of aonla candy at 90th days 
 

Treatment (R×D) ascorbic acid (mg/100 g) Total sugars (%) 

R1D1 7.60 77.58 

R1D2 7.51 76.55 

R1D3 7.25 74.53 

R2D1 6.50 91.11 

R2D2 6.27 89.20 

R2D3 6.11 86.74 

R3D1 5.51 96.97 

R3D2 5.33 94.67 

R3D3 5.03 92.43 

S.Em.± 0.03 0.20 

C.D. at 5% NS 0.60 

C.V. % 0.74 0.40 

 
Table 3: Effect of recipe and drying methods on organoleptic 

evaluation (out of 9 point) of citrus peel candy 
 

Treatment 
Treatment 

Details 
colour flavour taste 

overall 

acceptance 

A. Recipe 

R1 
60% sugar 

solution 
5.78 5.56 5.78 5.96 

R2 
70% sugar 

solution 
7.11 7.00 7.22 7.43 

R3 
80% sugar 

solution 
6.44 6.64 6.33 6.65 

S.Em.± 0.17 0.24 0.18 0.18 

C.D. at 5% 0.51 0.71 0.54 0.53 

B. Drying method 

D1 Sun drying 7.00 7.00 6.89 7.21 

D2 Oven drying 6.67 6.78 6.67 6.83 

D3 Tray drying 5.67 5.78 5.78 6.06 

S.Em.± 0.17 0.24 0.18 0.18 

C.D. at 5% 0.51 0.71 0.54 0.53 

C.V. % 7.90 11.57 8.45 8.26 

Interaction SIG. NS SIG SIG. 

 

Different recipe and drying method 

Among the different recipe significantly maximum TSS 

(81.11Brix) and total sugars (94.69%) at 90th day was found 

in R3 (80% sugar solution), whereas, significantly lowest TSS 

and total sugar was found in R1 (60% sugar solution). While, 

significantly maximum acidity (0.53%) and ascorbic acid 

(7.45mg/100g) at 90th day was found in R1 (60% sugar 

solution), whereas, significantly lowest acidity and ascorbic 

acid was found in R3 (80% sugar solution). In case of drying 

treatment, at 90th day significantly maximum TSS, acidity, 

ascorbic acid and total sugar (72.22Brix, 0.57%, 6.53mg/100g 

and 88.55%) was found in D1 (Sun drying) respectively, 

whereas, lowest TSS, acidity, ascorbic acid and total sugar 

was found in D3 (Try drying) in citrus candy (Table 1). 

Drying methods were also affected the reducing and total 

sugars, which might be due to highest solid gain in candies 

due to osmosis and concentration of sugar during different 

drying methods. Similar findings were recorded by Hiremath 

(2012) [3] in Sapota candy. 

 

Interaction effect of recipe and drying methods 

It is evident from data that the interaction effect of recipe 

treatments and drying methods on ascorbic acid at 90th day of 

storage of citrus peel candy was found non-significant. 

Maximum total sugars was found in R3D1 (96.97%), at 90th 

day during storage while, significantly minimum total sugars 

was found in R1D3 (Table 2). 

 

Organoleptic evaluation 

At 90th day significantly maximum colour rating (7.11), 

flavour rating (7.00), taste rating (7.22) and overall 

acceptability rating (7.43) was found in R2 (70% sugar 

solution), while lowest colour, flavour, taste and overall 

acceptability rating was found in R1(70% sugar solution). In 

case of drying treatment, at 90th day of storage significantly 

maximum colour rating (7.00), flavour rating (7.00), taste 

rating (6.89) and overall acceptability rating(7.21) was found 

in D1 (Sun drying).While significantly lowest colour, flavour, 

taste and overall acceptability rating was found in D3 (Table 

3). 

The deterioration of colour is due heating and oxidation in the 

product. The possible explanation for better retention of 

colour as a result at drying method might be because of 

heating treatment. Similar, beneficial effect of hot enzymatic 

treatment for retention of the colour during storage of the 

product was recorded by Couri et al. (2002) [1] in cashew 



 

~ 140 ~ 

International Journal of Chemical Studies 

apple. The reduction in flavour value is due to oxidation 

process the flavouring compounds viz., esters, aldehydes, 

acids, ketones, tannins and ethers got decreased, and flavour 

value was also decreased. 

El-Nemr et al. (1988) [2] conducted an experiment on aroma 

changes in mango juice during processing and storage and 

found that heat processing at 85 °C/10 min. caused the 

reduction of all volatile fractions due to evaporation. 

 

Conclusion 

Results have concluded that the treatment R3D1 (80 % sugar 

solution and sun drying) was best for the chemical 

characteristics of citrus peel candies because the sun drying 

regulates the process of osmosis and concentration of sugar in 

the candies. However, the organoleptic properties viz., colour, 

flavour, taste and overall acceptability of the candies were 

retained highest in the R2D1 (70 % sugar solution + 1 % citric 

acid and sun drying) treatment since this treatment maintain 

harmony in the hot enzymatic treatments which retain the 

colour of the product during storage, is an important attribute 

for the market price. Different drying methods reduce the 

growth and development of microbes in the product during 

storage. 

Hence, it is the best method for the value addition of the citrus 

peels for earning the more income and also it is the best 

method for the utilization of the waste materials like citrus 

peels. 
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