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ABSTRACT

Present study has been conducted to develop a processing technology for preparation of raisins
in various types of drying methods with different processing treatment from two varieties of
grapes i.e. Thompson Seedless and Perlette. Three methods of processing treatments, i.e. soda
dip, golden bleach and sugar syruping were used and dried in four types of drying procedure,
electrical heated try dryer, natural air dryer, shade drying under ambient condition and solar
cabinet dryer. Perlette grapes produces higher raisin yield (277.12 – 283. 51g kg-1) as compared
to Thompson Seedless and highest yield was recorded when processed with sugar syruping.
Higher titrable acidity was found in Perlette raisin, which was treated with golden bleach and
dried in shade. In electrical try dryer recorded minimum time for raisin preparation when it
processed with soda dip and golden bleach methods, whereas, sugar syrup Perlette berries
required maximum 10.5 hrs. In case of solar cabinet dryer, Perlette berries treated with sugar
syrup taken maximum time i.e. 8.5 days. When berries are treated with golden bleach method
and dried in solar cabinet dryer judged superior quality in organoleptic test.
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INTRODUCTION

Grape is one of the important fruit crops in India and already achieved a great success by
producing world’s finest grapes with high productivity level than any other country (Arve,
1997). It is being commercially grown in the plains of north-west India and the cv ‘Parlette’
occupies more than 90% of total grape area of Punjab, due to its prolific bearing and early
ripening. During the peak season of harvesting, markets are flooded with the fruits, which
results in the crashing prices and farmers bear heavy losses. Hence, conversion of fresh fruits
into value added intermediate moisture products such as raisins or monukas becomes
inevitable to reduce marketing problems of fresh grapes. Raisins are the second most
important product of grapes. Obtained by processing and drying berries. Basically, dried
grapes of Thompson Seedless or seedless verieties with reduced moisture content to 15 per
cent is known as raisins or Kismish and those seeded grapes are called Monukkas. India is
producing 12,000 tones of raisins annually (Chadha, 1995). Still, importing raisins from
Afghanistan, Iran, Grece and Australia. To meet the demand of domestic as well as internal
market and utilize the glut raisin making is one of the best alternatives. The quality of the
raisins markedly influence by the quality of raw materials used, pre-treatment given prior to
drying and drying methods (Doreyappa Gowda, 1998). The basic problem of raisins making
from Perlette grapes is poor quality of the berries like low TSS, high acidity, thick skin and
seeded berry. Therefore the present study was carried out with the view to find out the best
combination of pre-treatment and drying methods for preparation of raisins from Perlette
grapes.
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MATERIALS AND METHODS

The present study was conducted in the Division of Horticultural Crop Processing at Central
Institute of Post Harvest Engineering and Technology, Abohar (Punjab). The grapes of
varieties, Thompson Seedless (V1) and Perlette (V2) were collected from 10 years old
vineyard in the vicinity of the Institute, at the commercial harvesting stage during May.
Bunches were prepared by removing diseased or damaged, immature and green berries. The
prepared bunches of grapes were made into different lots of 4.0 kg and used for imposing
three pre-treatments with four replications.
The various pre-treatments for the processing and rapid dehydration were i) soda dip (P1) ii)
golden bleach (P2) and iii) sugar syruping method (P3) used for preparation of raisins. In soda
dip method, bunches were dipped in 0.3% sodiumhydroxide solution at 100oC temperature
for 3 seconds and immediately rinsed in cold water then dry. The golden bleach procedure
was same but after rinsing in running cold water bunches were fumigated with sulphur @
2g/kg for 2 hr. then dried. Whereas, in sugar syruping method berries were dipped in 0.3%
sodiumhydroxide solution at 100oC for 3 seconds and after draining the water bunches were
fumigate with sulphur @ 1 g kg-1 for 2 hr. thereafter sulfured grapes are transfers to the
syrup of 70oC containing 0.25% citric acid and kept in syrup for 48 hr then dried (Fig.1).
The pre-treated berries were dried by four types of drying procedure i.e. i) electrical heated
tray dryer (D1), inside the dryer 60-65oC temperatures was maintained during the drying ii)
natural air dryer (D2) treated berries were dried under the shade in the field conditions iii)
shade drying under ambient condition (D3) and iv) solar cabinet dryer (D4). Berries were
dried under all the drying procedure, till the moisture came down to around 15%. The time
taken for drying of berries under different pre-treatments and drying methods was noted. The
dry berries (raisins) were separated from the rachis and yield of raisins were noted. The
physico- chemical composition of fresh raisins were analysed for moisture, reducing sugar
and acidity according to AOAC (2000) methods. The overall sensory quality of raisins was
determined by a panel of 10 judges using 9-point Hedonic Scale (Amerine et al., 1965). The
total soluble solid (TSS) of the raisins was determined with the help of a Hand Refractometer
and expressed in percent after making the temperature correction at 20oC.
The experiment was carried out in completely randomized block design with three
replications and replicated thrice. The data were analysed as per the method of Panse and
Sukhatme (1985). Least significant difference at 5% level was used for finding the significant
differences among the treatment means.

RESULTS AND DISCUSSION

Drying time
The time required for raisin making differed with interaction of various varieties, processing
treatment and drying methods (Table 1). Processed Perlette berry’s required more time than
Thompson Seedless berry, because, Perlette berry is attributed to the thicker skin, and slower
rate of moisture evaporation than Thompson Seedless berry. Similar time differences with
different varieties were found by Negi and Randhawa (1980). In case of electrical tray dryer
with soda dip and golden bleach processing treatments of Thompson seedless grapes took
minimum time i.e. 8.5 hours, whereas, in Perlette required 9.5 hrs.  In all the drying
procedures sugar syruping berries were required more time than others pre-treatment. The
possible cause may be due to the increase of concentration of sugar inside the berries which
was not permitted easily coming out of vapor and at the same time outer layer of berries form
a sugar coating which blocked the microspore of the berries.  In natural air dryer, berries were
dried between minimum 14 days and maximum 17 days. Certain hot dipping pretreatment
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and drying temperature increases drying rate and reduces the drying time of the berries which
pronouncedly changes its drying characteristics as compare to untreated berries (Pangavhane
et al., 1999; Pahlavanzadeh et al., 2001).

Yield of raisins
Perlette berries with the combination of processing treatment sugar syruping and drying
method, electrical tray dryer yielded maximum raisins (283.51 g kg-1), whereas, in golden
bleach method and natural air dryer produced minimum yield (277.67g kg-1). Maximum yield
of raisin found when berries were pre-treated with sugar syrup may be due to the
incorporation of sugar particle inside the berries and increase in yield (Table 2). Similar
results were also observed by Chavan et al. (1992).

Table 1. Time taken for drying of berries in different processing treatment and drying
method

Variety Processing
Treatment

Drying Method

Electrical Tray
Dryer
(Hour)

Natural Air
Dryer
(days)

Shade Drying
(days)

Solar Cabinet
Dryer
(days)

1.Thompson
Seedless

Soda Dip 8.5 14.0 23.0 5.0

Golden Bleach 8.5 14.0 23.0 5.0

Sugar
Syruping

9.0 15.5 25.0 6.0

2.Perlette Soda Dip 9.5 15.5 26.0 7.0

Golden Bleach 9.5 15.5 26.0 7.0

Sugar
Syruping

10.5 17.0 28 8.5

Quality of raisins
Moisture content
Significant difference of moisture contents was recorded in all the treatment combinations
(Table 2). The highest moisture content (16.66%) was recorded in Perletteraisins when
berries were pre-treated with soda dip and dried in shade. The Perlette berries pre-treated
with golden bleach and dried in electrical tray dryer, raisins found lowest moisture content
(14.63%), whereas, sugar syruping pre-treatment results higher moisture content due to
microspores of the lye (3% NaOH) treated berries were blocked by sugar particle and
interfere the drying of berries.

Reducing sugars content
There were no significant differences of reducing sugars content in different combination of
treatments. Raisins prepared with sugar syruping processing treatment from Perlette berries,
reducing sugar content were near about equal to the Thompson Seedless raisins. Among the
different methods of drying, berries dried in solar cabinet dryer were found higher content of
reducing sugar than other drying methods. While, Perlette berries were treated with sugar
syruping, the reducing sugar content was increased. Therefore, sugar syruping processing
treatment is beneficial to improve this character.
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Table 2. Quality of raisins prepared from different varieties, processing treatments and
drying methods of grapes

Treatment Yield
(g/kg)

Moisture
(%)

Reducing
Sugar (%)

Acidity
(%)

T.S.S.
(%)

V1P1D1 244.00 15.13 53.24 0.49 79.40
V1P1D2 247.50 14.87 54.36 0.50 80.64
V1P1D3 255.50 16.17 53.75 0.51 81.19
V1P1D4 249.16 15.28 54.65 0.50 81.08
V1P2D1 251.66 14.91 54.17 0.49 81.45
V1P2D2 256.33 15.58 56.88 0.50 81.74
V1P2D3 252.33 16.31 53.39 0.50 82.26
V1P2D4 253.33 15.47 54.11 0.50 83.05
V1P3D1 257.00 14.87 55.88 0.47 84.10
V1P3D2 250.50 16.06 55.64 0.46 84.85
V1P3D3 251.66 16.23 54.47 0.46 84.65
V1P3D4 257.83 15.27 55.15 0.46 84.93
V2P1D1 277.00 14.72 46.78 0.54 70.66
V2P1D2 280.66 16.09 48.30 0.56 70.85
V2P1D3 283.50 16.55 47.48 0.59 71.37
V2P1D4 281.16 15.52 47.53 0.54 70.61
V2P2D1 279.50 14.63 47.46 0.57 70.94
V2P2D2 282.16 16.01 47.20 0.59 71.45
V2P2D3 277.66 16.48 47.02 0.63 71.08
V2P2D4 280.33 15.63 54.43 0.61 72.93
V2P3D1 281.66 15.35 54.19 0.60 81.62
V2P3D2 278.67 16.32 53.69 0.61 82.53
V2P3D3 277.34 16.30 53.86 0.62 82.50
V2P3D4 281.34 15.65 53.56 0.60 82.25

CD (p=0.05) 3.17 0.51 NS 0.42 2.39
*V1 = Thompson Seedless, V2 = Perlette ;
*P1 = Soda Dip, P2 = Golden Bleach, P3 = Sugar syruping;
*D1 = Electrical Tray Dryer, D2 = Natural Air Dryer, D3 = Shade Drying, D4 = Solar Cabinet Dryer

Titratable acidity (%)
Raisins prepared from Perlette berries were recorded significantly higher titratable acidity as
compared Thompson seedless raisins berries (Table 2). Highest acidity (0.63%) was recorded
in Perlette raisins when berries were treated with golden bleach method and dried in shade.
Acidity was comparative lesser in electrical tray dryer prepared raisins. This may be due to
the lesser time of drying. This finding was supported by Uhlig (1998). The acidity of raisins
was influenced with different processing treatments. The higher acidity was found in raisins
prepared with golden bleach pre-treatments. Soda dip methods lower the acidity, may be due
to the use of 0.3% lye solution for development of micro crack in the skin of berries, which is
basic in nature and neutralized the acidity of product. Sandhu (1992) also found that soda dip
treatment of Perlette berries slightly reduced the acidity of raisins.

Total soluble solid (TSS)
Raisins from Thompson Seedless grapes were found significantly more TSS than raisins from
Perlette variety of grapes. The highest TSS (84.93%) were found in Thompson seedless
berries which pre-treated with sugar syruping and dried in solar cabinet dryer. Pandelieve et
al. (1989) reported that quality of raisin is markedly influenced by quality of the grape and
the method and pre-drying treatments applied to berries. Lowest TSS was recorded in Perlette
raisins, pre-treated with soda dip and Golden Bleach method whereas Perlette berries treated
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with sugar syruping method increased the TSS of raisins. TSS of raisins was increased when
berries were dried in solar cabinet dryer. Similar results also recorded by Raghupathy (2000).

Sensory quality
Raisins prepared from Thompson Seedless with golden bleach + solar cabinet dryer treatment
judged to be superior quality than other all processing and drying methods (Table 3) Owing
to better colour, softer texture and good taste followed by Thompson Seedless with golden
bleach + electrical tray dryer. Here, only difference is drying and overall acceptability has
change may be due to the slow drying procedure which is retained the colour, texture and
flavour more than earlier.  In case of Perlette raisins produce by sugar syruping + solar
cabinet dryer processing treatment produced better quality followed by sugar syruping +
electrical tray dryer. It was found that raisins obtained by Sugar syruping method were
plumy, attractive and golden yellows in color and increased the TSS of raisins in Perlette
berries. Pandelieve et al. (1989) also found that quality of raisins is markedly influenced by
quality of grapes, pre-treatments and drying procedure. Roichev and Botiyanski (1998) was
found that the specific wax structures on grape berry surface varied between cultivars and
were destroyed to a varying degree after preliminary processing treatment with alkaline
solution and high temperature, which enhances drying and increased raisins quality.

CONCLUSION
From the above studies, it may be concluded that raisins prepared from Perlette berries
processed with pre-treatment sugar syruping and drying in solar cabinet dryer and electrical
tray dryer produces better quality raisins which may be used in bakery and confectionery
industries.
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Table 3. Sensory quality of prepared raisins
Variety Sensory parameter P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12

Thompson
seedless

1. Color
2. Texture
3. Flavour
4. Acceptibilty

5.4
6.3
6.3
6.3

4.5
6.3
6.3
5.4

5.4
6.3
5.4
5.4

5.4
6.3
6.3
6.3

8.1
7.2
8.1
7.2

7.2
7.2
7.2
6.3

7.2
7.2
6.3
5.4

8.1
8.1
7.2
8.1

7.2
8.1
6.3
5.4

5.4
7.2
5.4
6.3

5.4
7.2
5.4
5.4

7.2
8.1
7.2
6.3

Mean 6.08 5.63 5.63 6.08 7.65 6.98 6.53 7.88 6.75 6.08 5.85 7.2
Perlette 1.   Color

2. Texture
3. Flavour
4.   Acceptibilty

3.6
5.4
4.5
4.5

3.6
4.5
3.6
3.6

3.6
3.6
3.6
3.6

3.6
6.3
5.4
4.5

6.3
5.4
4.5
5.4

5.4
5.4
4.5
4.5

5.4
5.4
4.5
4.5

6.3
6.3
4.5
5.4

6.3
6.3
4.5
6.3

5.4
5.4
4.5
6.3

4.5
5.4
4.5
6.3

6.3
6.3
5.4
6.3

Mean 4.5 3.83 3.6 4.95 5.4 4.95 4.95 5.63 5.85 5.4 5.18 6.08
P1= sodadip+ electrical dryer, P2= sodadip + air dryer, P3= Sodadip+shade drying, P4=Sodadip + solar dryer, P5= Golden bleach +
electrical dryer,P6= Golden bleach + air dryer, P7= Golden bleach + shade drying, P8= Golden bleach + solar dryer, P9= Sugar
syruping + electrical dryer, P10= Sugar syruping + air drying,P11= Sugar syruping + shade drying, P12= Sugar syruping + solar dryer
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