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Abstract

Osmotic dehydration of fruits and vegetables an effective method for preservation. The Bottle gourd
(Legeneria siceraria) belongs to Cucurbitaceous family. Average composition of fresh bottle gourd is
constituted by water (96.0%), carbohydrates (2.5%), fibre (0.6%), proteins (0.2%) and calcium (20mg).
The bottle gourd is a common vegetable in India subcontinental. It is moderately perishable vegetable. In
this report, efforts were made to analyze the effect of different concentration, temperature and mass ratio
of fruit to osmotic solution on osmotic dehydration process of bottle gourd cubes. comparative study for
different parameters variables (solid gain weight reduction, water loss) was also studies. Five
concentration levels of salt solution were 5, 10, 15, 20, and 25% (w/w) used in this study to compare the
effect of the concentration of the osmotic agents on osmotic dehydration. Bottle gourd cubes were
immersed in the osmotic reagents with a fruit to osmotic solution mass ratio of 10:1, 20:1 and 30:1
soaking experiment were conducted at 40, 50 and 60°C in a 500 mi capacity water bath. The osmotic
dehydration was done for a period of 1, 3, 5, 7 and 9 h and replicated thrice. Quality analysis of
osmotically dehydrated bottle gourd cubes was done according to I1SI (1971) and Ranganna (1991) with
9-point hedonic scale. The moisture content of bottle gourd cubes observed decreases with higher
concentration, temperature and mass ratio. The weight reduction, water loss and solid gain were very fast
during initial period of osmosis but equilibrium did reach even after 9h. The solid gain, water loss and
weight reduction were observed higher for higher temperature, concentration and mass ratio of bottle
gourd cubes. The sensory evaluation performed for the approximately central conditions processing
parameters gave average scores of 7 or above.

Keywords: Legeneria siceraria, osmotic dehydration, solid gain, water loss, weight reduction

1. Introduction

The Bottle gourd (Legeneria Siceraria) belongs to Cucurbitaceous family. The centre of origin
has been located as the coastal area of Malabar (North Kerala and humid Forest of
Deharadun). It has spread to western countries from India and Africa. The fossil records
indicate its culture in India even before 2000BC.

The bottle gourd is a common vegetable in India subcontinental. It is yellowish green, having
the shape of bottle. It has white pulp, with white seeds embedded in spongy flesh. They were
fairly reach in Ca, Fe and P (Herwig, 2004) Bl. The nutritional value of the kernels was equal
or better than that of cashew nut and almond kernels. Average composition of fresh bottle
gourd (depending on variety, climate and ripeness) is constituted by water (96.0%),
carbohydrates (2.5%), fibre (0.6%), proteins (0.2%) and calcium (20mg) (Herwig, 2004) Bl
Bottle gourd mostly cultivated Uttar Pradesh, Gujarat, Assom, Meghalaya and Rajsthan.

The goal of food preservation is to increase the time for keeping food safe while retaining
quality and nutrients. Fruits and vegetables are highly perishable due to their high moisture
content. Decreasing the moisture content of fresh food to make them less perishable is a
simple way to preserve these foods. The removal of moisture presents the moisture-mediated
deteriorative reactions. It brings about substantial reduction in weight and volume, minimizing
packing, storage and transportation costs and enables storability of the product under ambient
temperatures, Dehydration increases the storage ability of fruits and vegetables making them
available throughout the year. Dehydrated products also play a great role in processed foods of
all kinds (i.e., in soups) and the way to achieve high quality dehydrated products are desired.
Practically any fruit and vegetable can be processed, but some important factors which
determine whether it is worthwhile are:
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a. The demand for a particular fruit or vegetable in the
processed form;

b. The quality of the raw material, i.e. whether it can
withstand processing;

c. Regular supplies of the raw material.

Osmotic dehydration is a wuseful technique for the
concentration of fruit and vegetables, released by placing the
solid food, whole or in pieces, in sugars or salts agqueous
solution of high osmotic pressure, it gives rise to at least two
major simultaneous counter-current flows: a significant water
flow out of the food into the solution and a transfer of solute
from the solution into the food. The effects of osmotic
dehydration as pre-treatment are mainly related to the
improvement of some nutritional, organoleptic and functional
properties of the product. As osmotic dehydration is effective
at ambient temperature, heat damage to colour and flavor is
minimized and the high concentration of sugar surrounding
fruit and vegetables pieces prevents discoloration.
Keeping this in the mind the present study has been conducted
with the following objectives:
1. To study the osmotic dehydration characteristics of bottle
gourd cubes.
2. To study the quality of osmotically dehydrated bottle
gourd cubes.

2. Materials and methods

The work was carried out in the Department of Agricultural
Processing and Food Engineering, Indira Gandhi Agricultural
University, Raipur (C.G.).

2.1 Preparation of the samples and osmotic solution

Bottle gourd fruits were washed well in running water to
remove the surface dirt etc. Washed fruits were taken out
from the water and spread under fan on a paper towel and
blotted to remove the surface water. The fruits were then
peeled off with the help of a stainless-steel hand peeler and
both ends were trimmed off using a stainless-steel knife.
Pieces of bottle gourd cubes (1cmxlcmxlcm) were then cut
out using a ruler and knife. The cubes so obtained were used
immediately for the experimentation.

Common salt (98% of minimum purity in sodium chloride)
was used as osmotic agent salt solution of different
concentration viz. 5%, 10%, 15%, 20% and 25%(w/w) were
prepared using distilled water at room temperature (Sereno
et.al., 2004) 2,

2.2 Experimental set up for preliminary osmotic
dehydration experiments

The experimental set up consisted of glass beakers of 500 ml

capacity, a water bath of heating capacity 110°C having

temperature control arrangement (+2°C) and mercury in glass

thermometer (10 to 200°C).

2.3 Experimental Procedure

Osmotic dehydration was carried out with commercially
available table salt (98% of minimum purity in sodium
chloride) as osmotic agent. Five concentration levels of salt
solution were used in this study to compare the effect of
concentration of osmotic agent on osmotic dehydration. The
salt solution with 5, 10, 15, 20, and 25% (w/w) concentration
were prepared and bottle gourd cubes were immersed in the
osmotic reagents with a fruit to osmotic solution mass ratio of
10;1, 20:1 and 30:1. The temperature of osmotic solution

http://www.chemijournal.com

were 40, 50 and 60°C. The osmotic dehydration done for a
period of 1, 3, 5, 7 and 9 h and repeated thrice. Afterwards
samples were rinsed and wiped with tissues.

Different concentrations of osmotic solutions were prepared
and the solution was mixed with bottle gourd cubes in
selected mass ratios. The beaker was placed in hot water-bath
maintained at desired temperature for soaking. After every 1,
3, 5, 7 and 9 h sample was taken out and moisture content was
determined by standard method (Ranganna 1995) 1%, Water
loss (%), solid gain (%), weight reduction (%) for each
sample was calculated.

2.4 Variables and their ranges

In the osmosis process various factors are involved which

directly or indirectly affect the osmosis action. Based on the

preliminary experiments the following independent and

dependent variables are selected in the present investigation.

The independent variables are type of osmotic solution salt,

initial moisture content, soaking temperature and soaking

time, mass ratio and concentration of osmotic agent.

e Type of Osmotic solution: Common salt (minimum 98%
of purity)

e  Concentration of Osmotic agent: 5, 10, 15, 20, 25%(w/w)

e Time of osmotic dehydration: 1, 3,5, 7and 9 h

e Mass ratio (sample to osmotic solution): 1:10, 1:20 and
1:30.

e  Temperature of osmotic solution: 40, 50 and 60°C.

The dependent variables studies were,
a) Water loss

b) Weight reduction

c) Solid gain and

d) Moisture content after dehydration

2.5 Measurement of dependent variables

2.5.1 Moisture content determination

Test sample of 100g was kept for 24 h in a hot air electric
oven maintained at 105°C. After 24 h, sample was drawn
from the oven and placed in a desiccator for cooling. After
cooling the weight of the sample was taken precisely. The
loss was determined and moisture content was calculated
using the following expression:

W
M.C., % (wb) =- x100
VVd+'VVm

Where,

M.C. = Moisture content, %
W, = Weight of moisture,
Wy = Weight of dry matter.

2.5.2 Determination of solid gain
The solid gain bottle gourd cubes after osmotic dehydration

were calculated using following equation (Nieto et al., 2004)
)

S-S
S.G., % =- x100
So

Where,

S.G. = Solid gain (%),

S = mass solids after osmosis (g),
So = mas solids before osmosis ().
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2.5.3 Determination of weight reduction

The weight reduction of bottle gourd cubes after osmotic
dehydration were calculated using following equation (Nieto
etal., 2004) [,

Wo - Wi

W.R., % =- x 100

Wi

Where,

W.R. = Weight reduction (%),

S = initial weight of the sample (g),

So = weight of the sample at time t ().

2.5.4 Determination of water loss

The water loss of bottle gourd cubes after osmotic
dehydration were calculated using following equation (Nieto
etal., 2004) "],

W.L., (%) =- SG — WR

2.6 Quality analysis

Quality analysis of osmotically dehydrated bottle gourd cubes
was done according to ISI (1971) and Ranganna (1991) with
9-point hedonic scale. The average sensory scores for
different attributes, viz., appearance, colour, texture and
overall acceptability for the bottle gourd cubes of size 1 cm
were given. Quality analysis was performed by the panel of
semi-trained judges drawn from the employees and students
of Faculty of Agricultural Engineering, Indira Gandhi
Agricultural University, Raipur (C.G.). The panelists were
provided the product evaluation sheet

3. Results and Discussion
3.1 Osmotic dehydration experiment
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Bottle gourd cubes of 1cm size were subjected to osmatic
dehydration using commercial salt for osmatic solution of
different concentrations. The ranges were temperature 40, 50
and 60°C osmotic dehydration time 1, 3, 5, 7 and 9 h, mass
ratio of osmatic solution to the bottle gourd cubes (fruit cube):
30:1, 20:1 and 10:1 and concentration of osmotic solution 5,
10, 15, 20 and 25%.

3.1.1 Moisture studies

The moisture content of bottle gourd cubes was calculated
during osmotic dehydration experiment each after 1, 3, 5, 7
and 9 h r respectively. The values of moisture content are
presented in Table 3.1 through 3.3.

The effect of dehydration time on loss of moisture indicates
that the as the time increases the loss of moisture increases.
This was true for all the combination of mass ratio and
temperature set. The values of moisture content at 25%
concentration of osmotic solution were 68.3%, 67.7%, 68.9%
after 1 h dehydration; 54.9%, 60.9%, 60.9% (wb) after 3 h;
53.8%, 56.4% and 55.2% (whb) after 5 h; 51.7%, 50.8% and
53.2% (wb) after 7 h; 50.1%, 49.9% and 46.9% (whb) after 9 h
of dehydration for the mass ratio of 10:1, 20:1 and 30:1
respectively for the osmotic temperature of 60°C. The highest
removal of moisture was in the initial stage of dehydration
i.e., upto 1 h of dehydration as compared to final stage of
dehydration i.e., from 3 to 9 h in the case of 60°C and similar
trends were followed for 50°C and 40°C. Similarly, while
comparing different osmotic temperatures for the same set of
mass ratio (30:1) the value of moisture content at 25%
concentration of osmotic solution were 46.9% (wb) 60°C;
49.3% at 50°C; 51.7% (wb) at 40°C which were dehydrated
for 9 h. this suggested that at same concentration of osmotic
solution, higher temperature is responsible for higher removal
of moisture from the sample.

Table 3.1: Mean values of moisture content (%, wb) of osmotically dehydrated bottle gourd at 40 Degree Celsius

Mass ratio

10:1

20:1

30:1

Mean

Concentration (%)

Concentration (%)

Concentration (%)

Concentration (%)

10

15

20

25

5

10

15

20

25

5

10

15

20

25

10

15

20

25

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

96.3

93.4

91.6

85.4

80.1

75.2

93.4

90.2

85.7

80.2

74.8

93.0

84.1

82.3

73.4

67.4

93.3

88.6

84.5

77.9

72.5

92.2

88.3

82.8

71.3

62.8

914

85.9

82.4

71.9

62.8

91.9

82.8

89.2

721

62.6

91.8

85.7

84.8

71.8

62.7

91.6

85.3

79.1

75.3

56.4

90.8

84.2

77.5

75.0

58.2

91.4

82.5

78.9

67.2

57.3

91.3

84.0

78.5

72.5

57.3

90.6

82.3

75.2

59.6

53.2

90.1

82.2

73.8

65.1

51.7

90.8

82.2

78.1

64.8

52.6

90.5

82.2

75.7

63.2

525

89.6

80.7

73.2

56.2

53.7

88.8

80.1

72.9

62.5

52.8

84.6

80.3

77.8

65.2

51.7

87.7

80.4

74.6

61.3

52.7

Z|lo|N|jo|wr|o

92.3

87.4

82.0

73.1

66.3

91.8

86.5

81.4

75.2

66.1

91.3

84.7

83.8

73.2

64.7

Table 3.2: Mean values of moisture content (%, wb) of osmotically dehydrated bottle gourd at 50 Degree Celsius

Mass ratio

10:1

20:1

30:1

Mean

Concentration (%)

Concentration (%)

Concentration (%0)

Concentration (%)

10

15

20

25

10

15

20

25

10

15

20

25

10

15

20

25

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

96.0

92.2

88.8

85.1

80.5

75.6

92.6

88.1

85.3

79.2

75.5

92.1

83.7

81.6

73.8

65.9

92.3

86.9

84.0

77.8

72.3

90.6

86.6

81.8

72.2

62.1

91.6

86.3

81.9

72.0

61.8

91.3

81.2

78.4

71.2

60.5

91.2

84.7

80.7

71.8

61.5

90.6

84.5

77.3

66.3

58.3

90.3

84.3

78.2

63.3

67.4

92.3

815

75.2

78.2

65.6

911

83.4

76.9

69.3

63.8

89.6

82.2

74.3

59.2

51.9

88.6

82.4

73.8

59.1

51.7

88.0

81.7

72.8

65.1

51.2

88.7

82.1

73.6

61.1

51.6

88.6

80.5

72.1

55.8

52.3

89.3

80.4

73.1

56.5

51.2

84.3

80.2

72.3

60.6

49.3

87.4

80.4

72.5

57.6

50.9

Z|o|N|u|w|k|o

91.3

86.4

81.1

71.7

66.0

91.4

86.3

81.4

71.0

67.3

90.7

84.1

79.4

74.2

64.8
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Table 3.3: Mean values of moisture content (%, wb) of osmotically dehydrated bottle gourd at 60 Degree Celsius

Mass ratio

10:1

20:1

30:1

Mean

Concentration (%)

Concentration (%)

Concentration (%)

Concentration (%)

5

10

15

20

10

15

20

5

10

15

20

25

10

15

20

95.6 | 95.6 | 95.6 | 95.6 | 95.6 | 95.6 | 95.6 | 95.6 | 95.6

95.6

95.6 | 95.6 | 95.6 | 95.6 | 95.6 | 95.6 | 95.6 | 95.6 | 95.6 | 95.6

92.2 1885|856 |821]683|91.3|875|84.8]|76.8

67.7

89.0182.3|70.8|70.4)|689 908|861 804|764 683

9141873819 |71.2|549]90.1 864812719

60.9

89.2 180.0 | 76.3 | 69.0 | 60.9 | 90.2 | 84.6 | 79.8 | 70.7 | 58.9

89.3|84.2 |78.3|66.3]|53.8)|88.6|84.2|76.6]|744

56.4

88.5|80.4 | 74.4|63.7|552|88.8|829]|764|68.1]|551

875|822 |739|56.8|51.7|865|819|74.2]|59.1

50.8

88.1180.2|723|59.3|53.2|87.4|814]|735|584]519

89.1 813|719 546|501 |86.8]|79.8|722]550

49.9

82.1 782 |69.1[514 469 |86.0|79.8]711)|53.7]49.0

Z|o|N|ju|w|k|o

90.9865]81.2[71.1]624]89.8]|859|808]721

63.6

88.8|82.8|76.4|68.2 | 63.5

3.1.2 Solid gain
The solid gain of bottle gourd cubes was calculated during
osmotic dehydration experiment for each after 1, 3,5, 7, and 9

h respectively. The mean values of solid gain for the different
set of experiments are presented in Table 3.4 through 3.6.

Table 4.4: Mean values of solid gain (%) of osmotically dehydrated bottle gourd at 40 Degree Celcious

Mass ratio
T 10:1 20:1 30:1 Mean
Concentration (%) Concentration (%) Concentration (%0) Concentration (%)

5|10] 15 | 20 | 25 | 5 |10| 15 | 20 | 25 5 10 | 15 | 20 | 25 | 5 |10| 15 | 20 | 25
1/47|50| 58 | 65| 82 |47|58| 61 |64 |81 )64 ]98] 70| 70|91 |52|/68| 63| 66 | 84
3|51|60| 59 |72 |88 |47(59|62 | 72|92 |66 |79 |81]|091]|101|55|66]| 67 | 78|94
5|50|6.0| 80 | 100|116 |50(59| 78 | 95 |114| 73 | 81 | 116|127 |144|58|6.7| 9.1 |10.7|125
7|53|60| 94 |126|140|57(61] 99 |121|139| 83 | 90 |141|128|185|6.4|7.0|11.1|125]|155
9]59|81|11.7|127|195|65(8.2|11.7]|16.9|19.6 | 103 | 12.3 | 156|178 198 |7.6|9.5| 13.0 | 158 | 19.6
M|52|6.2| 82 | 9.8 | 124 |53|6.4| 83 | 104|124 | 78 | 94 | 113|119 ]| 144

Table 4.5: Mean values of solid gain (%) of osmotically dehydrated bottle gourd at 50 Degree Celcious
Mass ratio
T 10:1 20:1 30:1 Mean
Concentration (%) Concentration (% Concentration (%) Concentration (%

510 15 | 20 | 25 | 5] 10 | 15 | 20 | 25 5 10 | 15 ] 20 | 25 | 5] 10 | 15 | 20 | 25
1/53|58| 64 |68 |86 |57/63|67|69|88|64|83]|70]70]92]]58|/68]|67]69]88
3/57/63|69 82|94 |58/66|71|82]102|67 |80 84|91 107|621 70| 74 ]85]101
5/6.2|70| 83 |101|129|6.7| 75 |10.0|11.2|128| 78 | 86 [12.0|13.1|150|69| 7.7 |[10.1|115]|136
7/67|73]|105|12.6|158|7.9| 85 |121|144|16.2| 94 |104|145|129|18.9|8.0| 8.7 | 124133169
9/81/99|120(133|203|8.6|10.3|13.7|175|204|11.1|133|16.1|18.1)|20.6|9.2|11.1|13916.3|204
M|64|73| 88 |102|134[69| 78 | 99 |116|13.7| 83 | 9.7 |116|12.0]| 149

Table 4.6: Mean values of solid gain (%) of osmotically dehydrated bottle gourd at 60 Degree Celcious
Mass ratio
T 10:1 20:1 30:1 Mean
Concentration (% Concentration (% Concentration (% Concentration (%

5 10|15 20| 25| 5 | 10|15 |20 (25| 5 |10 |15 |20 | 25| 5 |10 |15 ] 20| 25
115966 |71]|72]90|67|68|73|75|95|65|68|71|71|93|64]67|71]|72]93
316367 |78|92|100/68|74|81]92|112|69|80|86]|91][113|67|74]82]092]108
5|/74[180|86|103[141|84 |90 |122]129|142|82 |92 |124|134|156| 8.0 | 8.7 |11.1|12.2|14.6
7018187108126 |175|10.1/10.9|143|16.7/18,5|10.6|11.7|14.9|13.3|19.2| 96 |10.4|13.3|14.2|184
9]/10.3|11.6|12.2|14.8|20.6|10.6|125|15.6|17.9/20.8|11.8|14.2|16.6|18.3|21.4|10.9|12.8|14.8|17.0|20.9
M| 76 |83]93[108|14.2| 85|93 ]115/128[148]| 88 |10.0/119|12.2|154

The effect of dehydration time on solid gain indicates that as
the time increases the solid gain increases. This was true for
all the combination of mass ratio and temperature set. While
comparing different osmotic temperatures for the same set of
mass ratio (30:1) the value of solid gain at 25% concentration
of osmotic solution were 21.4% (whb) at 60°C, 20.6% (wb) at
50°C, 19.8% (wb) at 40°C which were dehydrated for 9 h.
This suggests that at same concentration of osmotic solution,
higher temperature is responsible for increasing solid gain.
The same trends were obtained three mass ratio 10:1, 20:1
and 30:1. As can be seen the values of solid gain at 25%
concentration of osmotic solution were 20.6%, 20.8% and

21.4% at 60°C, 20.3%, 20.4% and 20.6% at 50°C, 19.5%,
19.6% and 19.8% at 40°C for the mass ratio of 10:1, 20:1 and
30:1 respectively which were dehydrated for 9 h. the solid
gain for samples dehydrated at 30:1 mass ratio were more to
samples dehydrated at 10:1 mass ratio comparatively, keeping
other variables constant. It might be due to higher mobility of
viscous liquid.

3.1.3 Water loss

The kinetic of water loss at different process conditions was
obtained. The mean value of water loss for the different set of
experiments for presented in Table 3.7 through 3.9.
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It can be depicted that the increase in the concentration of
osmotic solution the loss of water is the removal of water
increased. The maximum water loss was 59.9% found for
samples osmotically dehydrated at 60°C for 9 h at 30:1 fruit to

http://www.chemijournal.com

osmotic solution of 25% concentration. The minimum
14.60% water loss was found for samples osmotically
dehydrated at 40°C for 1 h at 10:1 fruit to osmotic solution of
5% concentration.

Table 3.7: Mean values of water loss (%) of osmotically dehydrated bottle gourd at 40 Degree Celsius

Mass ratio

10:1

20:1

30:1

Mean

Concentration (%)

Concentration (%)

Concentration (%)

Concentration (%)

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

14.6

15.9

17.8

18.7

23.4

17.6

20.6

21.4

22.7

25.8

19.5

22.2

23.8

23.6

271.5

17.2

19.6

21.0

21.7

25.6

16.9

185

20.1

22.9

255

18.4

22.3

241

28.2

31.0

22.3

25.7

275

30.6

32.8

19.2

22.2

23.9

27.2

29.8

18.2

20.4

23.8

215

31.3

20.2

25.3

31.1

34.3

36.6

258

29.3

34.6

38.4

43.5

214

25.0

29.8

33.4

37.1

17.4

19.2

22.2

24.9

28.2

195

23.8

27.0

30.9

34.0

23.3

26.5

30.2

33.1

38.8

20.1

23.2

26.5

29.6

33.7

19.9

23.2

27.3

314

37.6

225

28.4

32.8

40.3

435

27.6

315

36.4

41.2

44.9

23.3

27.7

32.2

37.6

42.0

Z|o|N|ju|w(

17.4

19.4

22.2

25.1

29.2

19.6

24.1

27.3

313

34.2

23.7

27.0

30.5

334

37.5

Table 3.8: Mean values of water loss (%) of osmotically dehydrated bottle gourd at 50 Degree Celsius

Mass ratio

10:1

20:1

30:1

Mean

Concentration (%)

Concentration (%)

Concentration (%)

Concentration (%)

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

15.6

19.6

23.8

26.5

29.1

18.3

21.2

25.1

25.9

30.7

20.9

24.1

26.2

26.8

33.1

18.3

21.6

25.0

26.4

31.0

20.5

22.7

24.2

28.9

314

225

25.7

28.5

30.2

33.4

24.8

29.1

31.1

32.0

36.8

22.6

25.8

27.9

30.4

33.9

215

23.7

26.7

31.4

36.3

245

275

32.3

34.4

37.3

27.9

314

38.9

39.7

43.2

24.6

275

32.6

35.2

38.9

23.2

25.5

29.2

34.5

40.9

28.2

30.6

35.7

38.1

41.2

32.3

34.8

45.0

46.7

51.3

27.9

30.3

36.6

39.8

445

24.5

27.9

32.5

36.4

44.5

30.3

33.4

38.2

445

48.1

30.5

39.3

475

49.6

53.4

28.4

335

39.4

43.5

48.7

Z|o|N|ju|w(

21.1

23.9

27.3

315

36.4

24.8

271.7

32.0

34.6

38.1

27.3

31.7

37.7

39.0

43.6

Table 3.9: Mean values of water loss (%) of osmotically dehydrated bottle gourd at 60 Degree Celsius

Mass ratio

10:1

20:1

30:1

Mean

Concentration (%)

Concentration (%)

Concentration (%)

Concentration (%)

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

20.6

215

25.2

26.5

20.1

21.6

225

254

21.7

31.2

24.6

259

26.4

28.8

32.6

22.3

23.3

25.7

21.7

28.0

21.6

23.8

26.4

28.0

314

22.1

254

27.2

315

33.8

255

28.1

32.2

33.4

37.8

23.1

25.8

28.6

31.0

34.3

22.4

24.6

28.8

314

36.3

25.2

28.3

315

35.3

37.5

31.2

34.2

39.2

41.4

46.0

26.3

29.0

33.2

36.0

39.9

23.8

26.5

31.3

34.5

40.9

28.2

30.9

37.3

38.5

41.6

36.3

36.8

49.2

50.3

54.9

29.4

314

39.3

41.1

45.8

26.7

27.9

33.1

36.4

44.5

29.9

34.6

39.1

44.6

50.1

40.3

45.2

50.8

545

59.5

32.3

35.9

41.0

45.2

514

Z|o|~N|jo|w|k

23.0

24.9

29.0

31.4

34.6

254

28.3

32.1

355

38.8

31.6

34.0

39.6

41.7

46.2

3.1.4 Weight reduction

The results of weight reduction of bottle gourd cubes during
the osmotic dehydration process for each after 1, 3,5, 7 and 9
h, respectively. The mean values of weight reduction for the
different set of experiments for presented in Table 3.10
through 3.12.

The maximum weight reduction was 38.9% for samples
osmotically dehydrate at 60°C for 9 h at 30:1 fruit to osmotic
solution with 25% concentration. Whereas the minimum

reduction in weight was found to be 10.7% for the samples
osmotically dehydrated at 40°C for 1 h at 10:1 fruit to osmotic
solution of 5% concentration. As can be observed that as the
concentration of osmotic solution increased the weight
reduction increased. This suggests that at same concentration
of osmotic solution, higher temperature is responsible for
increasing weight reduction. The same trends have been
shown for three mass ratio 10:1, 20:1 and 30:1 (Table 3.10,
3.11and 3.12)).

Table 3.10: Mean values of weight reduction (%) of osmotically dehydrated bottle gourd at 40 Degree Celsius

Mass ratio

10:1

20:1

30:1

Mean

Concentration (%)

Concentration (%

Concentration (%

Concentration (%

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

10.7

10.7

12.2

12.8

16.5

13.6

15.8

16.2

17.7

18.9

13.5

15.7

16.1

16.8

18.8

12.6

14.1

14.8

15.8

18.1

12.8

12.8

15.2

16.4

17.4

15.0

18.3

19.5

221

23.5

16.4

18.5

19.9

224

23.8

14.7

16.5

18.2

20.3

21.6

12.3

12.3

15.1

16.0

17.0

14.6

17.5

18.7

21.6

23.0

15.8

17.6

19.6

21.5

22.4

14.2

15.8

17.8

19.7

20.8

13.8

13.8

15.5

16.9

18.2

16.1

19.0

215

225

23.9

17.7

19.8

20.3

23.2

25.3

15.9

17.5

19.1

20.9

22.5

14.5

14.5

16.4

175

18.4

16.9

21.8

21.8

231

244

17.7

19.8

21.6

23.6

254

16.4

18.7

19.9

214

22.7

Z|lo|N|lo|w|

12.8

12.8

14.9

15.9

17.5

15.2

18.5

19.5

21.4

22.7

16.2

18.3

19.5

21.5

23.1
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Table 3.11: Mean values of weight reduction (%) of osmotically dehydrated bottle gourd at 50 Degree Celsius

Mass ratio

10:1

20:1

30:1

Mean

Concentration (%)

Concentration (%)

Concentration (%)

Concentration (%

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

11.3

14.8

17.0

18.1

19.5

14.2

15.7

18.2

19.0

23.4

14.6

16.9

18.7

19.5

23.7

13.4

15.8

18.0

18.9

22.2

154

17.0

18.3

19.2

19.8

17.6

20.8

22.4

23.3

24.8

18.5

20.6

225

23.8

25.5

17.2

19.5

21.1

22.1

23.4

16.3

17.8

18.7

19.8

20.2

19.4

21.8

235

24.8

254

20.5

22.7

26.4

27.2

27.0

18.7

20.8

22.9

23.9

242

17.9

19.0

19.5

20.5

20.3

22.6

245

26.1

26.6

26.6

23.8

26.1

31.8

32.3

29.8

214

23.2

25.8

26.5

25.6

18.7

19.8

20.3

20.9

211

24.8

25.1

26.8

21.7

27.9

241

27.6

31.8

325

30.3

225

24.2

26.3

27.0

26.4

Z|lo|N|lo|w|-

15.9

17.7

18.8

19.7

20.2

19.7

21.6

23.4

24.3

25.6

20.3

22.8

26.2

27.1

27.3

Table 3.12: Mean values of weight reduction (%) of osmotically dehydrated bottle gourd at 60 Degree Celsius

Mass ratio

10:1

20:1

30:1

Mean

Concentration (%)

Concentration (%)

Concentration (%)

Concentration (%)

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

5

10

15

20

25

15.1

16.3

18.2

20.6

22.5

15.5

16.4

18.9

20.6

22.9

17.9

18.6

18.1

19.6

22.5

16.2

17.1

18.4

20.3

22.6

154

18.5

19.4

21.6

22.8

15.7

18.6

19.5

22.4

23.0

18.6

215

23.4

235

26.9

16.6

195

20.8

225

24.2

16.9

194

20.8

224

23.1

16.8

19.2

20.7

27.8

23.1

225

23.3

27.8

28.2

30.9

18.7

20.6

23.1

26.1

25.7

18.2

20.4

22.3

22.8

23.7

18.4

20.9

22.3

23.1

24.4

26.1

26.9

34.3

34.4

35.7

20.9

22.7

26.3

26.8

27.9

19.4

22.8

23.4

27.0

28.9

19.6

224

23.6

27.9

29.2

28.2

31.1

34.5

36.2

38.9

224

254

27.2

30.4

32.3

Z|o|N|ju|w(-

17.0

19.5

20.8

22.9

24.2

17.2

19.5

21.0

24.4

24.5

22.7

243

27.6

28.4

31.0

3.3 Sensory evaluation

Samples of osmotically dehydrated cubes prepared with the
approximately central conditions of processing parameters
(50°C, 15% concentration, 6 h and 20:1 mass ratio) were
subjected to sensory evaluation to get an idea about the
liking/disliking sample by the penalist. Sensory evaluation
was performed in accordance with the nine-point hedonic
scale. The average sensory score for different attributes, viz.,
appearance, colour, texture and overall acceptability for the
bottle gourd cubes of size 1 cm are given are given in Table
4.13. it can be seen that average score obtained by each
attribute is either 7 or above, this indicates that the sample
was liked moderate or liked very much in respective attributes
by the judges.

Table 4.13: Average score for different sensory attributes of
osmotically dehydrated bottle gourd cubes.

osmotically dehydrated at 40°C for 1 h at 10:1 fruit to
osmotic solution of 5% concentration.

Weight reduction varies from 38.9% for samples
osmotically dehydrated at 60°C for 9 h at 30:1 fruit to
osmotic solution of 25% concentration to 10.7% for
samples osmotically dehydrated at 40°C for 1 h at 10:1
fruit to osmotic solution of 5% concentration.

The sensory evaluation performed for the approximately
central conditions processing parameters (50°C, 15%
concentration, 6 h, 20:1 mass ratio) gave average scores
of 7 or above.

The work contributes to the control of dehydration (WL) and
impregnation (SG) process and given insights on the handling
of solids and water profiles inside the products. Temperature
was found to have a proportional effect on the water loss and
the dry matter gain of osmatically dehydrates cubes. in order
to satisfy the growing osmotic dehydration that produces

Appearance

Colour

Texture

Overall acceptability

7.5

7

7.7

7.6

intermediate moisture food will be increasingly used.

4. Conclusion

Based on the result, following conclusions were drawn

1. The maximum moisture content observed was 93.4%
(wb) for samples osmotically dehydrated at 40°C for 1 h
at 10:1 fruit to osmotic solution at 5% concentration. The
minimum moisture content was 46.9 %(wb) for samples
osmotically dehydrated at 60°C for 9 h at 30:1 fruit to
osmotic solution at 25% concentration.

As the duration incresesd, the weight reduction, water
loss and solid gain of cubes were also increased for all
the values of temperature and concentration. However,
weight reduction, water loss and solid gain were very fast
during the initial period of osmosis but equilibrium did
reach even after 9h.

The solid gain varies from 21.4% (9h, 25%
concentration, 60°C, 30:1 mass ratio) to from 4.7% (1h,
5% concentration, 40°C, 10:1 mass ratio).

The maximum water loss was 59.5% observed for
samples osmotically dehydrated at 60°C for 9 h at 30:1
fruit to osmotic solution of 25% concentration. The
minimum water loss was observed 14.5% for samples

5.
1.
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