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ABSTRACT : Anexperiment was carried out at the Post graduate | aboratory, Department of Horticulture,
Junagadh Agricultural University, Junagadh (Gujarat) during the year 2011. The experiment consisted of
18 treatments viz., NaCl (10 %, 20 %, 30 % and 40 %), Ca(OH), (0.5 % and 1.0 %) and seawater (15
ppt, 25 ppt and 35 ppt) and each level with sugar (add direct sugar and add 50 °Brix sugar syrup). The
experiment was laid out in Compl etely Randomized Design with 3 repetitions. The resultsindicated that
the quality observations and sensory eval uation affected by various treatments. The treatment T, (20 %
NaCl and add direct sugar) recorded the maximum total sugar, non reducing sugar and sensory eval uation
(colour, texture, flavour, taste and overall acceptability) during entire period of storage (Six months).

KEY WORDS : Papaya, Candy (tuti fruiti), Quality observations, Sensory evaluation

HOW TO CITE THISARTICLE : Babariya, V.J., Makwana, A.N., Hadwani, Mayuri and Panjiar, Niketa (2014).
Standardization of a recipe for the preparation of candy (tuti fruiti) from unripe papaya. Asian J. Hort., 9(1)
: 94-99.

Carica papaya L. It is a common fruit in nearly all

parts of tropical and subtropical world. It is an
abundantly grown in India. Immature papaya fruits contain
the enzyme papain which has several uses. The green fruit is
used for papain, pectin and tuti fruiti (candy) and many
productsare prepared fromripefruit. (Malathi et al., 1986).

T he papaya, papaw or pawpaw is the fruit of the plant

RESEARCH METHODS

An experiment was carried out at the Post graduate
laboratory, Department of Horticulture, Junagadh Agricultural
University, Junagadh (Gujarat) during the year 2011. The
experiment consisted of 18 treatmentsviz., NaCl (10 %, 20 %,
30 % and 40 %), Ca(OH), (0.5 % and 1.0 %) and seawater (15
ppt, 25 ppt and 35 ppt) and each level with sugar (with add
direct sugar and add 50 °Brix sugar syrup). Matured unripe
papaya fruits were used for the experiment. The fruits were
peeled off and cut into small piecesin uniform size. One kg of
papaya pieces soaked according to treatments in 1L water
containing different concentrations of salt of NaCl, Ca(OH),
and sea water for 6 days, 12 hours and 3 days, respectively.
Papaya pieces were drained and washed with tap water for
desalinization and boiled. The pieceswere used for preparing

tuti fruiti as per treatments. Then, 500-750 mg citric acid and
0.2 gfood colour were added at 50 °Brix. Then, 500 mg sodium
benzoatewas added at 65 °Brix and boiled until the°Brix reached
70. Candy weredried under shade and packed in the polythene
bags. The experiment waslaid out in Completely Randomized
Design with 3 repetitions.

Total sugars were estimated as per the procedure
suggested by Sadasivam and M anickam (1992). Non reducing
sugars were obtained by deducting the value for reducing
sugar fromtotal sugars. The sensory eval uation was performed
by a panel of judges based on hedonic scale as described by
Amereneet al. (1965). Thedatawere analysed using Completely
Randomized Design by Panse and Sukhatme (1985).

RESEARCH FINDINGS AND DISCUSSION

Thetotal sugar (Table 1) and non reducing sugar (Table
2) were found significantly increased with increasing
advancement of storage period. At end of storage period
treatment T, (20 % NaCl and add direct sugar) observed highest
total sugar (74.79%) and non reducing sugar (36.88%). It might
be dueto reduction in moisture, conversion of polysaccharides
and non reducing sugars into reducing sugar and another
probable reason was conversion of organic acids into sugars
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Storageperiod in months
Treatments Tnitial 1 2 5 3 4 5 6
T, 49.36 57.69 60.77 72.02 70.53 69.39 63.92
T2 52.18 5281 59.72 66.63 71.18 68.02 63.84
T3 54.83 55.25 64.34 68.46 7457 75.90 74.79
T, 47.78 52.82 59.07 64.51 62.40 66.97 68.09
Ts 4811 51.19 55.58 65.16 62.73 66.06 70.36
Te 49.08 5281 57.77 68.09 71.18 70.13 66.30
T, 51.34 53.30 60.21 61.91 66.30 63.27 60.24
Ts 50.87 46.78 54.93 66.30 65.00 62.87 60.73
To 48.27 50.70 63.86 67.09 74.43 7037 62.87
Ty 42.00 5281 58.83 68.74 67.93 7061 68.09
Tu 51.58 5314 62.56 58.29 7142 69.88 66.63
T 48.76 52.16 57.93 60.26 64.35 64.66 66.95
T 4813 5281 68.98 65.65 64.03 7492 69.55
Tu 50.65 49.89 57.12 58.31 68.90 66.30 66.14
T 47.53 50.70 58.99 61.75 65.65 68.90 69.71
T 50.35 48.59 58.09 66.46 69.55 6841 64.03
T 42.60 49.08 64.03 71.66 76.98 7465 70.81
T8 50.78 50.21 57.85 66.35 69.23 7037 65.49
SE.+ 223 1.82 255 2.87 3.06 2.65 2.67
C.D. (P=0.05) 6.40 5.22 7.32 8.23 8.78 7.62 7.67
CV% 7.87 6.07 7.36 7.59 771 6.66 6.95

Stor eriod in months
Treaments initial 1 o 4 5 6
T, 2522 27.50 1767 2215 37.90 37.46 20.90
T, 2338 27.68 2144 1956 25.26 2422 19.88
Ts 2571 25.39 31.90 20.80 34,51 3805 3.8
T, 2494 25.00 2855 3273 28.68 3212 28.89
Ts 2496 27.81 2466 3162 25.87 2457 26.39
Ts 2279 19.27 1832 1681 24.79 2282 13.34
T, 2575 20.75 28.09 26.00 27.82 26.45 24.28
T 1312 19.04 2185 1932 26.57 2497 23.36
To 1626 14.40 3124 1636 34.54 3430 29.78
Tio 1672 15.64 2578 2465 23.02 2273 152
Tu 2530 18.30 26.88 27.27 30.31 3107 26.67
Tiz 2515 19.2 25.16 2228 24.29 20.88 2.7
T1s 1619 13.77 2303 2555 3104 2308 14.98
Tis 1803 17.18 2893 2254 32.30 3124 25.12
Tis 1563 15.45 27.81 2828 28.23 20.70 19.21
Tio 1486 12.14 17.33 27.02 34.25 1997 16.54
Tir 1510 14.85 20.00 3155 25,33 2386 21.27
Tis 1480 .78 17.73 2593 25.60 2407 16.69
SE+ 096 0.92 115 121 1.37 128 1.09
C.D. (P=005) 276 2.65 331 349 3.0 367 3.13
CV% 823 8.30 824 8.43 8.20 826 8.2
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Storage peri od in months
Treatments Tntd T 2 S 2 5 5
T, 8.27 777 7.33 6.90 6.70 6.58 3.00
T2 6.33 583 5.23 5.20 510 5.00 4.00
T3 9.10 893 8.63 8.33 8.10 8.00 750
Ty 6.93 643 5.83 5.40 233 2.33 233
Ts 857 8.20 8.10 7.80 780 7.57 200
Te 6.83 6.33 5.67 5.23 200 2.00 200
T, 850 8.00 7.50 6.70 647 2.00 200
Ts 6.00 550 5.00 4.83 473 4.60 400
To 6.00 550 5.00 2.00 200 2.00 200
Tio 6.50 6.00 550 5.17 200 2.00 200
Tu 6.53 6.03 533 2.00 200 2.00 200
T2 5.83 533 4.83 2.00 200 2.00 200
T3 5.83 533 5.00 5.00 5.00 2.00 200
Tia 7.33 6.83 6.33 6.10 593 5.00 5.00
Tis 583 533 4.83 4.50 440 2.00 200
T 6.33 583 533 5.33 5.23 5.20 5.00
Ti7 7.67 717 6.67 6.40 200 2.00 200
Tis 7.00 6.50 6.00 6.00 6.00 6.00 200
SE+ 0.31 0.29 0.25 0.23 0.19 0.17 0.13
C.D. (P=0.05) 0.88 085 0.71 0.65 053 0.48 0.36
CV% 7.61 7.85 717 7.49 7.26 7.57 743

Treatments Storage period in months

Initial 1 2 3 4 5 6
T, 8.07 7.67 7.20 6.97 6.70 6.47 267
T2 7.67 7.17 6.60 6.40 6.07 5.87 3.00
Ts 9.00 8.77 8.27 8.00 7.90 7.53 733
T, 7.27 6.77 6.43 6.30 2.00 2.00 200
Ts 8.50 8.00 7.60 7.30 7.27 7.02 200
Ts 7.17 6.67 6.13 6.00 2.00 200 200
T, 7.83 7.40 6.77 6.50 6.27 200 200
Ts 7.33 6.90 6.33 6.17 5.83 5.67 3.00
To 6.50 6.13 5.83 2.00 2.00 2.00 200
T 7.17 6.77 6.17 6.00 2.00 2.00 2.00
Tu 7.33 6.83 6.33 2.00 2.00 2.00 200
Te 6.67 6.27 5.67 2.00 2.00 200 200
Ty 6.17 5.67 4.83 4.63 4.50 200 200
Tu 7.33 6.93 6.33 6.17 5.70 200 200
Tis 6.00 5.67 5.00 473 4.53 2.00 2.00
T 7.33 6.83 6.33 6.07 5.73 5.40 5.00
Tw 7.17 6.83 6.50 6.33 2.00 2.00 200
Tis 7.17 6.73 6.43 6.23 6.23 6.07 2.00
SE+ 0.34 0.33 0.30 0.26 0.22 0.18 013
C.D. (P=0.05) 0.98 0.94 0.87 0.75 0.63 0.51 0.36
CV% 8.06 8.22 8.24 8.17 8.48 8.42 8.33
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Storage period in months
Treaments Initial 1 2 ~Eb 3 2 5 6
T 7.33 6.93 6.50 6.30 6.20 5.77 200
T2 6.83 6.47 6.10 5.90 5.80 5.37 200
T3 7.87 7.50 7.10 6.87 6.73 6.20 6.00
T, 6.83 6.33 590 590 200 2.00 200
Ts 7.67 7.30 6.73 6.57 6.40 6.03 200
Ts 6.83 6.43 5.90 5.90 200 2.00 200
T, 7.67 7.13 6.70 6.60 6.13 2.00 200
Ts 6.90 6.43 6.20 6.07 593 5.60 200
To 6.17 5.60 537 2.00 200 2.00 200
T 6.83 6.40 573 557 200 2.00 1.88
Tn 6.50 6.10 5.67 2.00 200 2.00 200
Te 6.67 6.27 5.60 2.00 200 2.00 200
Ty 6.83 6.50 583 557 557 2.00 200
T 6.93 6.57 6.17 570 5.70 2.00 2.00
T 6.33 5.93 533 533 533 2.00 200
T 6.87 6.53 6.17 6.07 593 5.57 200
Ty 6.90 6.57 6.17 6.07 200 2.00 200
T 6.83 6.53 6.00 6.00 593 5.63 200
SE.+ 0.32 0.31 0.29 0.25 0.22 0.17 011
C.D. (P=0.05) 0.92 0.90 0.84 0.73 0.62 0.49 0.32
CV% 8.01 8.29 8.38 8.17 843 8.49 8.76

Storage period in months
Treatments nitid T 2 SRR 3 5 5
T, 7.80 7.60 7.40 7.20 6.90 6.50 2.00
T 7.33 6.70 6.50 6.20 6.00 6.00 2.00
Ts 8.67 8.40 7.83 7.60 7.30 7.00 6.87
T, 7.17 6.77 6.33 5.90 2,00 2.00 2.00
Ts 7.93 7.53 7.13 6.90 6.70 6.50 2.00
Ts 7.33 7.07 6.67 6.37 2.00 2.00 2.00
T, 7.83 7.50 7.10 6.87 6.27 2.00 2.00
Ts 7.33 7.00 6.50 6.23 613 5.80 2.00
To 6.00 5.77 5.50 2.00 200 2.03 2.03
Tio 7.33 6.63 6.33 6.07 2,00 2.00 2.00
Tu 6.33 6.10 5.50 2.00 2,00 2.03 2.00
T2 6.83 6.50 6.00 2.00 200 2.00 2.00
Tis 6.33 6.00 5.67 5.57 533 2.00 2.00
Tia 7.00 6.67 6.17 6.07 573 2.00 2.00
Tis 6.33 6.03 5.50 5.40 530 2.00 200
T 6.83 6.27 5.83 573 557 5.40 2.00
Tz 7.50 6.93 6.50 6.33 2,00 2.00 2.00
Tis 7.50 6.67 6.40 5.90 5.60 5.27 2.00
SE.t 0.34 0.32 0.31 0.27 022 0.18 011
C.D. (P=0.05) 0.98 0.92 0.89 0.78 062 0.51 033
CV% 8.22 8.21 8.39 8.41 8.39 8.62 8.74
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Storageperiod in months
Treatments Initial 1 2 =k 3 7 5 6
T, 7.85 7.49 7.11 6.84 6.58 6.33 242
T2 7.04 6.54 6.11 593 574 5.56 275
T3 8.66 840 7.96 7.70 751 723 6.93
T, 7.05 6.58 6.13 5.88 208 208 208
Ts 8.17 7.76 7.35 7.14 700 6.68 200
Te 7.04 6.63 6.09 5.88 200 200 200
T, 7.96 751 6.99 6.67 6.28 200 200
Ts 6.89 646 6.01 5.83 5.66 542 275
To 6.17 5.75 543 2.00 200 201 201
Tio 6.96 645 593 5.70 200 200 197
Tu 6.68 6.27 571 2.00 200 201 200
T2 6.50 6.09 553 2.00 200 200 200
T3 6.29 5.88 5.33 5.19 5.10 200 200
Tia 7.15 6.75 6.25 6.01 5.80 2.75 275
Tis 6.13 574 517 4.99 493 200 200
Tie 6.84 6.37 592 5.80 562 539 350
Taz 7.31 6.88 6.46 6.28 200 200 200
Tis 7.13 6.61 6.21 6.03 594 5.74 200
S.Ex 0.24 021 0.19 0.12 0.08 007 0.05
C.D. (P=0.05) 0.68 0.60 0.55 0.35 0.23 0.19 0.16
CV% 5.82 542 5.34 3.90 3.16 3.19 3.76

during metabolism. Similar resultswere found by Rokhade et
al. (2006) in aonla, Kannan and Susheela (2002), Unde et al.
(1998) inber, Mehtaet al. (2005) incitrus, Sawate et al. (2005)
in papaya.

The sensory evaluation of papaya candy (tuti fruiti) by
different treatments was done periodically during storage at
initial, 1st, 2nd, 3rd, 4th, 5th and 6th month of storage. It was
found that all the sensory parameters were significantly
influenced by different treatments during the entire period of
storage. In general there has been a tendency of decline in
termsof colour (Table 3), texture (Table 4), flavour (Table5),
taste (Table 6) and overall acceptability (Table 7) during the
entire period of storage but the acceptability values varied
dueto treatments. Among varioustreatments, the colour (7.5),
texture (7.3), flavour (6.0), taste (6.8) and over al acceptability
(6.9) of the treatment T, (20 % NaCl and add direct sugar)
recorded maximum score at the end of entire storage period.
The decline in colour acceptability of dried product during
storage has been dueto increase in browning of cubes. Similar
results were obtained by Hiremath and Rokhade (2012) in
Sapota, Mehta and Tomar (1980) in dehydrated papaya. This
variation and decline trend in texture acceptability has been
due to fluctuations in moisture levels and increasing sugar
content. Similar resultswere obtained by Sharmaand La (1999)
inplum. Thisvariation and declinetrend in flavour acceptability
was due to loss of moisture and added preservative. Similar
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results were obtained by Sharmaet al. (1998) in apple. Taste
decline was due to development of browning, caramelization
and loss of flavour during the entire period of storage. Similar
results were obtained by Ray and Kikani (1999) in aonla.

Conclusion:

The results indicated that the quality observations and
sensory evaluation were affected by various treatments. The
treatment T, (20 % NaCl and add direct sugar) recorded the
maximum total sugar, non reducing sugar and sensory
evaluation (colour, texture, flavour, taste and overall
acceptability) during entire period of storage (Six months).
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