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ABSTRACT

The investigation was planned and executed in the Grape Research Station, Hyderabad, to study
the influence of various concentrations of antioxidants (ascorbic acid, AA 500 ppm, 750 ppm and
1000 ppm and benzyl adenine, BA 50 ppm, 100 ppm and 150 ppm) with alkaline emulsion of
ethyl oleate (AEEQ, 2.4% potassium carbonate plus 1.5% ethyl oleate) as a pre-drying treatment
on sensory characteristics of dried-on-vine (DOV) raisins prepared from seedless grape varieties
viz. Thompson Seedless, 2A Clone, Sonaka, Manik Chaman and Merbein Seedless. The grape
bunches were dried on the vine after severing the fruit bearing canes and leaving the canes that
will carry the next year’s crop. The fruit bearing canes are then sprayed with drying emulsions
and harvested raisins are finally dried in dehydrators. Results showed that the various
concentrations of antioxidants with AEEO influence color and appearance, texture, flavour, taste
and overall acceptability of DOV raisins. Among the different pre-drying treatments used for
raisin making, AEEO plus AA 1000 ppm was superior to others with respect to all studied
sensory attributes. Regarding varieties, DOV raisins prepared from varieties Manik Chaman and
Thompson Seedless were superior to others.

Key words: antioxidants, alkaline emulsion of ethyl oleate, dried-on-vine raisins, sensory
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INTRODUCTION produce in both domestic and international
Grape (Vitis vinifera L.) belongs to the family market, as the quality standards stipulated by
Vitaceae, one of the most important fruit crops the regulatory bodies are becoming more and
of India. The fresh grape industry in the more stringent.

country is facing problems in marketing of the
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Moreover, the maximum benefits from grape
cultivation can only be derived by establishing
processing industries for the production of
value added products like good quality
raisin*?2. In India, about 78% of grape
production is used for table purpose, nearly 17
to 20% is dried for raisin production, while
1.5% is used for juice and only 0.5% is used
in manufacturing wine®.

Raisins are a good source of fiber,
potassium, iron, calcium and vitamin B and
are free from fat and cholesterol. They contain
only natural sugars as a source of energy.
Besides sugars, essential amino acids and fatty
acids, these are rich source of antioxidants*>.
Green raisins are highly valued for their fresh,
attractive green color, sweet flavour and hence
typically sold for two to three times the price
of sun-dried raisins made from the same fresh
grapes. Green raisins are dried in shade in
ventilated houses; while red, black and yellow
raisins are sun dried on rooftops and on the
ground®.

There are many factors affecting the
quality as well as yield of raisins. The physical
characteristics of raisins from different
countries are quite different, while chemical
characteristics are fairly consistent’. The
technique of raisin production in India is
mostly based on the dipping of the grape
bunches in emulsion having 2.5% potassium
carbonate and 1.5% ethyl oleate for a duration
of 2 to 4 minutes, and subsequent shade
drying in open tier system®. The dipping oil
treatment alone induced soft texture, but it led
to the development of brown rather greenish
color®. Application of antioxidants like
ascorbic acid and benzyl adenine effectively
reduced browning and increased the storage
period of many fruits®.

A  new development in raisin
production in Australia has been to dry the
bunches on the vine (DOV) after severing the
fruit bearing canes and leaving the canes that
will carry the next year’s crop. The fruit
bearing canes are then sprayed with drying
emulsions and the run-off collected and
reused. The harvested raisins are given a final
drying in dehydrators. This technique works
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well using either Thompson seedless or
Merbein seedless varieties. This technique
may be applicable to Thompson seedless in
Hyderabad area™.

Telangana State falls under semi-arid
tropical region wherein the major grape
cultivation is confined to Ranga Reddy,
Mahabubnagar and parts of Nalgonda district
since decades. Since the harvest period
(February to May) is during summer with low
relative humidity, it is excellent for raisin
making naturally or by different methods. The
different varieties of seedless grapes grown
here are vigorous and highly productive. The
physico-chemical qualities of these grapes are
also highly suitable for raisin making.
Therefore, the main objective of our study is to
know the effect of various concentrations of
antioxidants along with alkaline emulsion of
ethyl oleate on sensory characteristics of dried-
on-vine (DOV) raisins prepared from seedless
varieties of grape.

MATERIALS AND METHODS

The study was conducted at Grape Research
Station, Dr.Y.S.R. Horticultural University,
Rajendranagar, Hyderabad in Ranga Reddy
district. The Grape Research Station is located
at 77°85° East longitude and 18°45° North
latitude and at an altitude of 542.6 m above
mean sea level. The experimental location falls
under semi-arid tropical climatic zone, having
annual rainfall of 800 mm.

All chemicals used in experimentation
and analysis were of analytical grade,
purchased from Standard Chemical
companies. A solution containing 2.4%
potassium carbonate plus 1.5% ethyloleate (i.e.
alkaline emulsion of ethyl oleate, AEEO) was
prepared in a plastic bucket. The pH of the
solution was adjusted to 11 while adding
potassium carbonate. Dipping solutions of 500
ppm, 750 ppm and 1000 ppm of ascorbic acid
(AA) were prepared by dissolving 5 g, 7.59
and 10 g of AA respectively in 10 liters of
AEEO. Similarly 50 ppm, 100 ppm and 150
ppm of benzyl adenine (BA) were prepared by
dissolving 0.5 g, 1 g and 1.5 g of BA
respectively in 10 liters of AEEO.
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Selected grape bunches of varieties Thompson
Seedless, 2A Clone, Sonaka, Manik Chaman
and Merbein Seedless on fruit bearing canes
were trimmed by removing the small,
damaged, infected and immature berries with
scissors. Then fruiting canes were cut (cane
severance) at fruit maturity of greater than 21
°Brix then the bunches were dipped in the
emulsion prepared for dipping viz., (A;)
AEEO + AA 500 ppm, (A;) AEEO + AA 7500
ppm, (As) AEEO + AA 1000 ppm, (A;) AEEO
+ BA 50 ppm, (As) AEEO + BA 100 ppm,
(As) AEEO + BA 150 ppm and (A;) AEEO as
a control. Then, bunches were allowed to dry
while hanging on fruiting canes from the trellis
wires. The harvested raisins are given a final
drying in dehydrators. Moisture testing was
done frequently for a preserved level
(approximately 15%)®.

Sensory evaluation was done by panel
of 15 personnel of both the genders at College
of Horticulture and Grape Research Station for
standard organoleptic attributes using the 5
point hedonic scale'. Score card (1 to 5i.e. 1
for dislike very much to 5 for like very much)
contains various raisin quality attributes viz.,
color and appearance, flavour, texture, taste
and overall acceptability. The
experimental data were subjected to analysis
of variance (ANOVA) using factorial
completely randomized design as per the
procedure out lined by Panse and Sukhatme
(1985)*2.  Least significant  differences
(Fisher’s protected LSD) were -calculated
following significant F-test (p=0.05).

RESULTS AND DISCISSIONS

Effect of various concentrations of
antioxidants (ascorbic acid, AA and benzyl
adenine, BA) with alkaline emulsion of ethyl
oleate (AEEQO) as a pre-drying treatment on
organoleptic score (5 points scale) for color
and appearance, texture, flavour, taste and
overall acceptability of dry-on-vine (DOV)
raisins prepared from seedless grape varieties
are presented in Table 1.

Color and appearance

There was significant difference was observed
among the various concentrations of
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antioxidants with AEEO with respect to color
and appearance of raisins (Table 1).
Significantly maximum and on par color and
appearance of DOV raisins was observed by
Panelists in pre-drying treatments Az (3.88)
and A, (3.83) whereas lower and on par in
control (3.56) and A, (3.63). There was
significant difference also observed among the
varieties. It was highest in Manik Chaman
(3.82) which was comparable with Thompson
Seedless (3.78) and lowest in Sonaka (3.63)
which was on par with Merbein Seedless
(3.67) and 2A Clone (3.72). The interaction
effect on color and appearance of DOV raisins
among pre-drying treatments and varieties was
not significant.

Texture

Significantly maximum and on par texture was
noted in pre-drying treatments A; (4.07) and
A; (4.02) whereas it was lower and on par in
control (3.75) and A; (3.82). Regarding
varieties, significantly highest values were
recorded in Manik Chaman (4.01) which was
comparable with Thompson Seedless (3.97)
whereas it was lowest in Sonaka (3.82) which
was on par with Merbein Seedless (3.86) and
2A Clone (3.91). The interaction effect was
not significant on texture of DOV raisins
(Table 1).

Flavour

It was evident from table 1 that, significantly
maximum flavour was recorded by Panelists in
pre-drying treatment As; (3.81) which was on
par with A, (3.76) whereas it was lower and on
par in control (3.49) and A; (3.56).
Significantly highest values were recorded in
Manik Chaman (3.75) which was comparable
with Thompson Seedless (3.71) and lowest
and on par flavour was noted in Sonaka (3.56)
and Merbein Seedless (3.60). The interaction
effect was not significant.

Taste

Significantly maximum and on par values
(Table 1) with respect to taste of DOV raisins
was noted by Panelists in pre-drying
treatments A; (4.12) and A, (4.07) whereas
lowest and on par in control (3.80) and Ay
(3.87). There was significant difference among
the varieties with respect to the taste of DOV
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raisins.  Significantly highest values were
recorded in Manik Chaman (4.06) which was
comparable with Thompson Seedless (4.02)
and lowest in Sonaka (3.87) which was on par
with Merbein Seedless (3.91). The interaction
effect was not significant regarding the
flavour.

Overall acceptability

Significantly maximum overall acceptability
of DOV raisins was recorded by Panelists in
pre-drying treatments As (4.05), which was on
par with A, (4.00) whereas it was lower and on
par in control (3.87) and A; (3.80). Regarding
varieties,  significantly  highest  overall
acceptability values were recorded in Manik
Chaman (3.98) which was comparable with
Thompson Seedless (3.94) and 2A Clone
whereas lowest in Sonaka (3.79) which was on
par with Merbein Seedless (3.83). The
interaction between various concentrations of
antioxidants with AEEO and varieties was not
significant on overall acceptability of DOV
raisins (Table 1).
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In terms of the overall assessment, the
results obtained from our study, the pre-drying
treatment AEEO + AA 1000 ppm (As) in all
varieties evaluated by the sensory panel
generally were rated as good™®. The preference
of Panelist for ascorbic acid treated products
could be due to the taste of vitamin C, which
positively influenced the original taste’®. The
DOV raisins prepared from the pre-drying
treatment (A3) AEEO + AA 1000 ppm in
Manik Chaman and Thompson Seedless were
superior in their sensory attributes viz., color
and appearance, flavour, texture, taste and
overall acceptability in the present study,
which might be due to the genetic differences
in skin, and phenolic content, which may also
affect pigmentation®. Thompson Seedless
raisins produced as DOV have higher raisin
grades than those dried on trays, even for fruit
harvested the same day and at the same sugar
level®.

Table 1: Effect of various concentrations of antioxidants with alkaline emulsion of ethyl oleate as a pre-
drying treatment on sensory attributes like color and appearance, texture, flavour, taste and overall
acceptability (5 points scale) of dried-on-vine raisins prepared from seedless varieties of grapes.

Pre-drying treatments (A) Color and Texture Flavour Taste Overa!l_
appearance acceptability
A,— AEEO + AA 500 ppm 3.76™ 3.95™ 3.69™ 4.00™ 3.93"
A,— AEEO + AA 750 ppm 3.83%® 4.02%®° 3.76% 4.07* 4.00®
A;— AEEO + AA 1000 ppm 3.88° 4.07° 3.81° 4.12° 4.05%
A,— AEEO + BA 50 ppm 3.63¢ 3.82% 3.56% 3.87% 3.80%
As— AEEO + BA 100 ppm 3.66°" 3.85°* 3.59¢ 3.90° 3.83%
As— AEEO + BA 150 ppm 3.70% 3.89% 3.63% 3.94% 3.80°
A;— AEEO (Control) 3.56° 3.75° 3.49° 3.80° 3.87°
S.Em+ 0.04 0.04 0.03 0.03 0.04
CD at 5% 0.11 0.11 0.09 0.09 0.10
Varieties (V)
V; — Thompson Seedless 3.78% 3.97%® 3.71% 4.02%® 3.94°
V, — 2A Clone 3.72" 3.91% 3.65" 3.96" 3.88%
V; — Sonaka 3.63° 3.82° 3.56° 3.87" 3.79°
V, — Manik Chaman 3.82° 4.01° 3.75° 4.06° 3.98°
Vs — Merbein Seedless 3.67° 3.86° 3.60™ 3.91¢ 3.83"
S.Em+ 0.03 0.03 0.03 0.02 0.03
CD at 5% 0.09 0.09 0.08 0.07 0.08
Interactions (A x V) NS NS NS NS NS

Figures with different alphabet within pre-drying treatments and varieties are significantly different at p<0.05;

NS — Not significant.
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CONCLUSION

From this study it can be concluded that the
dried-on-vine raisins prepared from seedless
varieties Manik Chaman and Thompson
Seedless by using alkaline emulsion of ethyl
oleate with ascorbic acid 1000 ppm as pre-
drying treatment were significantly preferred
by the Panelists.
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