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Abstract 

The present investigation was carried out with the objective to prepare candy from six newly developed 

varieties of white and pink fleshed guavas and to determine their sensory and nutritional quality. Mean 

overall acceptability scores were significantly different (p ≤0.05) for the guava candies developed from 

different varieties. On the basis of organoleptic evaluation, Punjab Pink (pink-fleshed) and Hisar Safeda 

(white-fleshed) candy were found to have higher acceptability. Candies from each variety were then 

analysed for their proximate composition, minerals such as potassium, calcium, phosphorus and vitamin 

C and total carotenoid content. The nutritional analysis showed a significant difference (p ≤0.05) among 

candies with regard to the varieties. Candy made from Punjab Pink was found to have minimum moisture 

(6.90%) and maximum amount of fiber (5.21%), total ash (0.57%), phosphorus (16.70 mg/100g) and 

total carotenoids (4.90 mg/100g). Protein content was highest (0.42%) in candy prepared from Lalit 

whereas; candy from Sardar variety had highest potassium (57.99 mg/100g), calcium (9.39 mg/100g) and 

vitamin C (41.22 mg/100g). Punjab Pink and Sardar variety were considered better for candies in terms 

of nutritional quality. However, candies prepared from other guava varieties also had a high nutritional 

profile and good acceptability.  
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Introduction 

Guava is one of the most delicious and nutritious fruit, liked by the consumers for its 

refreshing taste and pleasant flavor. It excels most other fruit crops in productivity, hardness 

and adaptability. Guavas have sweet musky odour which is pungent and penetrating and a 

sweet-sour taste with a little astringency. Due to their astringent properties mature guava fruits, 

leaves, bark and immature fruits are used to treat gastroenteritis, diarrhoea and dysentery 

(Ojewole et al. 2008) [15]. Picked at the right stage of maturity, fruits on ripening give excellent 

taste and flavor, characteristic of a particular cultivar. Guava is broadly classified into two 

distinct types-white-fleshed varieties and pink-fleshed varieties. Guava (Psidium guajava L.) 

is valued as a potential source of pectin, ascorbic acid (vitamin C), sugars and minerals 

(Hassimotto et al. 2005) [6].  

Guava fruits are relished when mature or ripe and freshly plucked from the tree. However, 

guava being a climacteric fruit ripens rapidly after harvest, therefore, has a short shelf-life. 

Because of this fact, it becomes necessary to utilize the fruit for making different preserved 

products in order to ensure its availability over a longer period of time. Guava has a potential 

of being processed into innumerable value added products such as jam, jelly, juice, nectar, 

puree, fruit bar and dehydrated products.  

Candy is a sweet food prepared from fruits or vegetables by impregnating them with sugar 

syrup followed by draining of excessive syrup and then drying the product to a shelf stable 

state (Girdhari 1986) [9]. The foremost benefit of processing fruit into candy is that it can be 

stored for a long period at ambient temperature as intermediate moisture product with high 

solids content (Bhatia et al. 1964) [4]. Hence, the present investigation was carried out to utilize 

different guava varieties for the preparation of candy and to determine their sensory and 

nutritional quality. 

 

Materials and Methods 

The study was conducted at the Department of Food and Nutrition, College of Home Science, 

Punjab Agricultural University, Ludhiana (Punjab) during the year 2015-2016. 
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Slightly unripe and hard fruits of six guava varieties - Sardar, 

Shweta, Hisar Safeda that were white-fleshed and Lalit, 

Punjab Pink, Hisar Surkha that were pink-fleshed were 

procured from Regional Fruit Research Station, Patiala, 

Punjab and brought to the laboratory for processing. Other 

ingredients i.e. sugar and citric acid was purchased from the 

local market of Ludhiana.  

 

Development of guava candy: Guava fruits were cleaned of 

dirt, dust, and other impurities prior to processing. The fruits 

were then peeled and cut to remove the seeds and made into 

slices of desired shape and size. Blanching was done for three 

minutes and the pieces were spread on clean tray to dry off 

the excess moisture. Thereafter, sugar syrup prepared by 

adding sugar (400g) and water (400ml) was poured over the 

guava pieces into a deep vessel and the pieces were kept 

immersed in the syrup for 24 hours. Next day, the 

concentration of the syrup was raised to 50ο Brix by adding 

sugar and the syrup was poured over guava pieces. The 

process was repeated until the syrup strength reaches 60ο Brix 

and citric acid (1.5g) was added to it at this stage. The syrup 

strength was finally raised to 68ο Brix and the guava pieces 

were left in the syrup for a week. On the eighth day, syrup 

was drained off and fruit pieces were dried in oven at 55 to 60 
οC for 5 to 6 hours. Guava candy was rolled in ground sugar 

and packed in glass jars. 

 

Organoleptic evaluation of guava candies: The sensory 

evaluation of candies developed from different guava 

varieties was carried out using a 9-point hedonic scale as 

described by Larmond (1970) [10]. A panel consisting of ten 

semi-trained judges assessed the samples on the sensory 

attributes like appearance, colour, texture, flavour and overall 

acceptability to determine the most acceptable variety for 

candy. 

 

Nutritional estimation of candies: Guava candies were 

chemically analyzed for proximate composition i.e. moisture, 

protein, fat, crude fiber and ash content according to the 

standard procedures of AOAC 2000 [1]. The total 

carbohydrate in the chutney was determined by difference. 

Concentrations of minerals-calcium, phosphorus and 

potassium were determined by running the diluted samples 

through Atomic Absorption Spectrophotometer (AAS, Varian 

model) after wet digestion (Piper 1950) [16]. Vitamin C was 

determined colorimetrically (AOVC 1996) [2] and estimation 

of total carotenoid contents was carried out using UV/visible 

spectrophotometer at 450 nm as described by Zakaria et al. 

(1979) [22]. 

 

Statistical analysis of the data: The sensory scores were 

analysed using Kruskal Wallis test to select the most 

acceptable variety for guava candy. Data related to the 

nutritional composition of guava candies was statistically 

analysed and interpreted by analysis of variance and p values 

≤0.5 were considered significant. Tukey’s test was used to 

compare the difference among the mean values. All statistical 

analysis was done using SPSS package programme version 

17. 

 

Results and Discussions 

Sensory evaluation of guava candies 

Data presented in Table 1 shows the mean sensory scores for 

candy prepared from six different varieties of guava. The 

statistical analysis showed that the scores for all the sensory 

parameters were significantly different (p<0.05) for the 

candies developed from different cultivars. However, all the 

candies were found to be acceptable. Among the white 

fleshed varieties Hisar Safeda scored highest (7.44) in terms 

of overall acceptability followed by Sardar (6.59) and Shweta 

(6.57). For the pink fleshed varieties, candy prepared from 

Punjab Pink had highest overall acceptability (7.55) followed 

by Lalit (6.53) and Hisar Surkha (6.36). Previous study has 

shown that the sensory scores for candy prepared from Punjab 

Pink variety were highest for pretreatment with 0.5% sodium 

bisulfate and minimum with 0.2% potassium metabisulfite 

(Kumar et al. 2017) [8]. 

 
Table 1: Mean sensory scores for candy prepared from white and 

pink fleshed guava varieties 
 

Varieties 

Parameters 

Appearance Colour Texture Flavour 
Overall 

Acceptability 

White Fleshed Varieties 

Sardar 6.7 6.6 6.4 6.65 6.59 

Shweta 6.3 6.2 7.7 6.1 6.57 

Hisar Safeda 7.6 7.7 6.8 7.65 7.44 

2 value 14.12* 12.40* 10.78* 13.1* 7.73* 

Pink Fleshed Varieties 

Lalit 6.6 6.7 6.6 6.2 6.53 

Punjab Pink 7.5 7.6 7.8 7.3 7.55 

Hisar Surkha 6.2 6.1 6.8 6.35 6.36 

2 value 10.60 10.92 11.76 11.08 11.88 

*Significant at 5% level of significance (p<0.05) 

 

Nutritional composition of guava candies 

Proximate composition 

Guava candies developed from different varieties were 

analysed for moisture, crude protein, crude fat, total ash and 

carbohydrates, the data for which is presented in Table 2. The 

proximate composition of the candies varied significantly (p 

<0.05) for all the components except for crude fat. The 

moisture content among guava candies ranged between 6.90% 

(Punjab Pink) - 9.20% (Sardar). Kumar et al. (2017) [8] 

observed 8.56% moisture in candy prepared from Punjab Pink 

guava. The low moisture content of the guava candy is a good 

indicator of the increased shelf life of the product. Madan and 

Dhawan (2005) [12] have reported moisture content values of 

16.2, 14.2 and 21.0%, respectively in fresh carrot candies in 

sugar, in sugar and coconut powder and in jaggery. Crude 

protein content varied from 0.28 - 0.42% among the candies. 

The highest protein content was observed in candy made from 

Lalit whereas lowest was found in Sardar. Protein content 

decreased from 3.6% in fresh bael fruit to 3.18% in bael 

candy (Singh et al. 2017) [19]. Crude fat in the guava candies 

ranged between 0.15-0.24%. Crude fiber in the candies 

prepared from different varieties was found to be between 

3.87-5.21%. The highest fiber content was present in Punjab 

Pink candy while lowest was recorded in candy developed 

from Lalit variety. Total ash content in the guava candies 

varied from 0.39-0.57%, being highest in Punjab Pink candy. 

Carbohydrate content ranged from 87.23 - 85.09% among the 

candies. High carbohydrate content of the candies may be 

attributed to the addition of large amount of sugar in the 

preparation of candy. Durrani et al. (2011) [5] found 78% total 

sugars in honey based carrot candy whereas Kaikadi et al. 

(2006) [7] observed 77% total sugars in ber candy. 
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Table 2: Proximate composition of candy made from different guava varieties (DW basis) 
 

Varieties Moisture (%) Crude Protein (%) Crude Fat (%) Crude Fiber (%) Total Ash (%) Carbohydrates (%) 

White Fleshed Varieties 

Sardar 9.20a ± 0.01 0.28c ± 0.01 0.24 ± 0.02 4.80b ± 0.14 0.39c ± 0.01 85.09d ± 0.11 

Shweta 8.66ab ± 0.22 0.34abc ± 0.03 0.17 ± 0.01 4.50bc ± 0.04 0.40c ± 0.02 85.91cd ± 0.27 

Hisar Safeda 7.47c ± 0.12 0.39ab ± 0.01 0.19 ± 0.02 4.27c ± 0.03 0.42bc ± 0.03 87.23a ± 0.06 

Pink Fleshed Varieties 

Lalit 8.89a ± 0.05 0.42a ± 0.02 0.23 ± 0.01 3.87d ± 0.06 0.48c ± 0.02 86.11bc ± 0.03 

Punjab Pink 6.90c ± 0.19 0.36abc ± 0.01 0.15 ± 0.03 5.21a ± 0.07 0.57a ± 0.03 86.79ab ± 0.31 

Hisar Surkha 8.22b ± 0.11 0.32bc ± 0.02 0.21 ± 0.02 4.65bc ± 0.09 0.55ab ± 0.02 86.05bc ± 0.08 

Values are given as Mean ± SE 

Figures with different superscripts are significantly different (p<0.05) 
 

Mineral content 

The candy prepared from six different varieties of guava were 

analysed for calcium, phosphorous and potassium content 

which is presented in Table 3. Calcium content in the candies 

was found to be between 7.72-9.39 mg/100 g. It was found to 

be higher in the candies from white flesh varieties. The 

phosphorus content of the guava candy ranged from 13.73 mg 

for Sardar to 16.70 mg for Punjab Pink. Potassium in the 

candies ranged between 46.27-57.99 mg which was highest 

for candy prepared from Sardar and lowest for Hisar Safeda. 

 
Table 3: Mineral content of the candy developed from different 

varieties of guava 
 

Varieties 
Calcium 

(mg/100 g) 

Phosphorus 

(mg/100 g) 

Potassium 

(mg/100 g) 

White Fleshed Varieties 

Sardar 9.39a±0.03 13.73c±0.09 57.99a±0.20 

Shweta 9.09ab±0.04 14.55bc±0.21 51.08bc±0.71 

Hisar Safeda 8.35bcd±0.26 15.11b±0.11 46.27d±0.25 

Pink Fleshed Varieties 

Lalit 8.73abc±0.16 14.09c±0.14 48.73cd±1.32 

Punjab Pink 7.72d±0.21 16.70a±0.19 54.16b±0.35 

Hisar Surkha 8.15cd±0.10 16.16a±0.38 53.30b±1.18 

Values are given as Mean ± SE 

Figures with different superscripts are significantly different 

(p<0.05) 

 

Vitamin C and total carotenoids 

The ascorbic acid and total carotenoid content in candy 

prepared from different guava varieties has been presented in 

Table 4. Vitamin C in the candies was found to be between 

28.17-41.22 mg/100g. Sardar variety had the highest vitamin 

C content whereas least vitamin C content was observed for 

Hisar Surkha. The decrease in vitamin C has been attributed 

to blanching and cooking processes. Kumar et al. (2017) [8] 

observed 43.74 mg Vitamin C in Punjab Pink candy. Pruthi 

(1999) [17] reported loss of ascorbic acid during blanching of 

different vegetables ranged from 10-20% and sometimes even 

more depending upon the nature, temperature and method of 

blanching. Unde and Jadhav (1998) [21] found a decrease in 

the level of moisture content and ascorbic acid in ber candy 

prepared from both hot and cold syruping method as 

compared to the fresh ber fruit. Ascorbic acid content was 

found to decrease in blanched carrots due to leaching in water 

and thermal degradation (Lee and Kader 2000) [11]. A 

decrease in vitamin C content of amla candy was also 

reported by Tripathi et al. (1988) [20]. 

The carotenoid content was found to differ significantly in the 

candy prepared from pink fleshed guavas. It was highest for 

Punjab Pink candy with 4.90 mg/100 g carotenoids whereas 

for Lalit and Hisar surkha candy it was 4.1mg/100g and 3.2 

mg/100g respectively. Carotenoids were not detected in candy 

prepared from white varieties. Sian and Soleha (1991) [18] 

stated that levels of carotenoids decrease progressively as 

blanching time and temperature increases. Mehta and Bajaj 

(1984) [13] reported a total loss of ascorbic acid along with loss 

in carotenoids, flavonoids and phenols during preparation of 

candied peel from three different kinds of citrus fruits. Baloch 

et al. (1987) [3] observed that blanching pre-treatment was 

very effective in protecting carotenoids in dehydrated carrots. 

Mohamed and Hussain (1994) [14] found that long drying time 

adversely affects the ascorbic acid content than high drying 

temperature while carotenoids were more sensitive to high 

drying temperature than drying time. 

 
Table 4: Vitamin C and total carotenoid content of candy developed 

from different varieties of guava 
 

Varieties Vitamin C (mg/100g) Total Carotenoids (mg/100g) 

White Fleshed Varieties 

Sardar 41.22a ± 0.23 - 

Shweta 30.53cd ± 0.13 - 

Hisar Safeda 34.47bc ± 0.31 - 

Pink Fleshed Varieties 

Lalit 37.31ab ± 1.14 4.10ab ± 0.36 

Punjab Pink 35.06b ± 1.24 4.90a ± 0.35 

Hisar Surkha 28.17d ± 1.41 3.20b ± 0.21 

Values are given as Mean ± SE 

Figures with different superscripts are significantly different 

(p<0.05) 
 

Conclusion 

The post-harvest loss of fruits is one of the most pressing 

problems of the fruit industry especially in the tropical 

countries like India. This can be dealt with value addition of 

the seasonal crops. The present study clearly depicts that 

guavas being a climactric fruit can successfully be utilized for 

the development of candy which may ensure better post-

harvest management together with extending its availability 

over time. The candies thus prepared have a good nutritional 

profile. Sensory evaluation of candy revealed that candies 

prepared from Punjab Pink and Hisar Safeda were most 

acceptable. Thus, the results showed that the newly developed 

guava varieties can be effectively used for the development of 

low cost, delightful and nutritious guava candy at household 

or commercial level. 

 

Acknowledgement 

The authors are thankful to Indian Council of Agricultural 

Research for providing financial assistance in form of Junior 

Research Fellowship to conduct the study. 

 

References 

1. AOAC. Official Methods of Analysis. Association of 

Official Analytical Chemist 17th ed. Washington DC, 

2000. 



 

~ 2127 ~ 

International Journal of Chemical Studies 

2. AOVC. Methods of vitamin assay. Association of 

Vitamin Chemists Inc. (Ed.) Inter science Publishers. 

1996, 306-312. 

3. Baloch AK, Buckle KA, Edwards RA. Effect of sulphur 

dioxide and blanching on the stability of carotenoids of 

dehydrated carrots. Journal of the Science of Food and 

Agriculture. 1987; 40:179-187. 

4. Bhatia BS, Das SA, Jayaraman KS, Vijayaraghavan PK. 

Recent development in certain aspects of candy making. 

Indian Food Packer. 1964; 18:10-14. 

5. Durrani AM, Srivastava PK, Verma S. Development and 

quality evaluation of honey based carrot candy. Journal 

of Food Science and Technology. 2011; 48(4):502-505. 

6. Hassimotto NMA, Genovese MI, Lajolo FM. Antioxidant 

activity of dietary fruits, vegetables and commercial 

frozen fruit pulps. Journal of Agricultural and Food 

Chemistry. 2005; 53(8):2928-2935. 

7. Kaikadi MA, Chavan UD, Adsule RN. Studies on 

preparation and shelf-life of ber candy. Beverage and 

Food World. 2006; 33:49-50. 

8. Kumar H, Ranote PS, Goraya RK. Development and 

Quality Evaluation of Guava (cv. Punjab Pink) Candy. 

International Journal of Pure & Applied Bioscience. 

2017; 5(6):119-126. 

9. Girdhari L, Siddappa GS, Tandon GL. Preservation of 

fruits and vegetables. Indian Council of Agricultural 

Research, New Delhi-110012, India, 1986, 200. 

10. Larmond E. Methods of sensory evaluation of food. Can 

Deptt Agric Pubs. 1970; 66:1284. 

11. Lee SK, Kader AA. Preharvest and post-harvest factors 

influencing vitamin C content of horticultural crops. 

Postharvest Biology and Technology. 2000; 20:207-220. 

12. Madan S, Dhawan SS. Development of value added 

product ‘CANDY’ from carrots. Processed Food 

Industry. 2005; 8(3):26-29. 

13. Mehta U, Bajaj S. Changes in the chemical composition 

and organoleptic quality of citrus peel candy during 

preparation and storage. Journal of Food Science and 

Technology. 1984; 21:422-424. 

14. Mohamed S, Hussain R. Effect of low temperature, 

blanching, cysteine-HCl, N-acetyl-L-cysteine, sodium 

metabisulphite and drying temperatures on the firmness 

and nutrient content of dried carrots. Journal of Food 

Processing and Preservation. 1994; 18:343-348. 

15. Ojewole JA, Awe EO, Chiwororo WD. Antidiarrhoeal 

activity of Psidium guajava Linn. (Myrtaceae) leaf 

aqueous extract in rodents. Journal of Smooth Muscle 

Research. 2008; 44(6):195-207. 

16. Piper CS. Soil, plant analysis. Interscience Publication, 

Inc. New York, 1950, 212. 

17. Pruthi JS. Quick freezing preservation of food-principle, 

practices: Foods of plant origin (2nd ed). Allied 

publishers Ltd. New Delhi, 1999, 23-42. 

18. Sian NK, Soleha I. Carotenoid and anthocyanin contents 

of papaya and pineapple: Influence of blanching and 

predrying treatments. Food Chemistry. 1991; 39(2):175-

185. 

19. Singh AK, Chaurasiya AK, Chakraborty I. Quality 

improvement of bael (Aegle marmelos Corr.) candy and 

storage studies. Journal of Horticulture and Plant Science. 

2017; 1:25-29. 

20. Tripathi VK, Singh MB, Singh S. Studies on comparative 

compositional changes in different preserved products of 

amla var. Banarasi. Indian Food Packer. 1988; 42:60-66. 

21. Unde PA, Jadhav SB. Effect of syruping and drying 

methods on quality of ber candy. Journal of Food Science 

and Technology. 1998; 35:259-261. 

22. Zakaria H, Simpson K, Brown RR, Kvotwaire A. Use of 

reversed phase HPLC analysis for the determination of 

provitamin a, carotene in tomatoes. J Chromatography. 

1979; 176:109-117. 


