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Macronutrients and Micronutrients of Dehydrated
Cabbage using Cabinet Solar Dryer and Open Sun
Drying Methods

G. V. Satpute, P. M. Dighe, V. M. Harpale

Abstract- Open sun drying of food product is the traditional
method since ancient days. The recent technologies like vacuum
drying, steam drying, spray drying, microwave drying etc. are
used for drying food materials, need fuel or electricity making the
procedure of drying costlier. The alternative to these is the solar
dryer. Cabinet Solar Dryer is one of the dryers developed. It is
cheaper, easy to handle and effective means for drying because
using it solar energy can be utilized meaningfully. Solar energy
being the renewable source of energy is abundant, available at
free of cost, clean, pollution free and lasting for millions of years
in future. In solar dryer safe and appropriate drying of food
product from nutrition point of view can be done. Also the
product is free from contamination. These are the advantages
over open sun drying. In the present study, sensory parameters as
colour, flavour, taste & texture, macronutrients like energy value,
protein, carbohydrate, fat and dietary fibre as well as
micronutrients (minerals and vitamins) like potassium,
phosphorous, magnesium, calcium, iron and vitamin C were
estimated in the sample of cabbage in both the methods, solar
dryer aswell as open sun drying. The results are noticeable.

Keywords: Fossil fuels, Energy Crisis, Insolation, Photothermal,

Solar Dryer, Macronutrients, Micronutrients, Diet, Adequate
Intake (Al), Recommended Dietary Allowance (RDA).

I INTRODUCTION

In dried vegetables there is an increased confemtitoients
indicating that they are a concentrated sourceubfients,
shown by Pallavi Joshi et al.,2010 [3]. Drying of
agricultural products in the thermal drying due dolar
insolation, involves vaporization of moisture withthe
product by heat and subsequent evaporation, Ahnieetl A
Gatea, 2011[4].

In the process of drying, the drying ristaffected by
weather conditions such as: solar insolation, teatpee,
relative humidity, wind velocity, moisture conteaf the
product and duration of drying period. This is rgpd in the
study of Rajeshwari and Ramlingam, 2012 [5].

Cabinet solar dryer is a photothermal devised for
dehydration[6,7].Using the dryer safe dryipng(dgyin
temp.about 66C to 65°C, moisture content up to 12%
15%,within specific period of time) of the food reaal can
be done.

The present work focusesmparatively on different
aspects like sensory parameters, macro & micramisiof
the dried cabbage sample in Cabinet Solar DryeDjG®id
in Open Sun Dryer (OSD).

The field of human nutrition and the digths go with
government regulations and the field is supportedsown
voluntary certification board [8], professional asigtions
and journals. The macro and micronutrients plajtal vole

The energy demand of a human being is continuously metabolism and metabolic ways as well as physica

increasing as the standard of living is rising Tpe use of
enormous amount of energy, especially from fossld, is
leading to Energy Crisis [1,2]. The reserves ofsilokiels
are limited and going to be depleted in coming ye&o
man is in search of alternative sources of eneftpg right
answer to this is the solar energy. The energydatged by

responses of a human body. So we need an adequéite a
balanced amount of these nutrients for optimaltheal
1.1 The need & doses of macronutrients-

For good health, the recommended intakedpg of
macronutrients is necessary.
1) According to Food and Agriculture Organizatiofi o

the earth is 1.7 x $HkW. It is abundant, available at free ofuUnited Nations, the average minimum energy requemem

cost and pollution free. This energy can be usedhfermal
or electrical applications. It is much more thaa tlemand if
used meaningfully.

Due to drying of vegetables and fruitgittshelf life
is increased. Also it becomes easy to store anuspat
such food products and use them whenever needed.
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per person per day is about 1,800 kcal (7,5009J) [

2) According to US & Canadian Dietary Referencealet
(DRI) guidelines, woman & man adults require 46 &6

gm of protein per day respectively [10].

3)The Dietary Guidelines for Americans[11] recomici&n
that 45-65% of total energy should get from
carbohydrates(sugar, sweets,bread,cakes).An athlete
weighing 60 kg, in the training period of 2 hounsa day,
requires 1529 Calories(i.e.52% of total energy 2941
Calories),means the athlete requires 364 gram of
carbohydrates per day.

Carbohydrates provide energy especially for thanband

the nervous system [12].

4) Fats serve as energy stores for the body, acontgaabout
37.8 kJ(9 calories) per gm of fat.
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The recommendation is that 30% of your energy lshba
derived from fat. So the Recommended Daily IntakdjRs
70 grams of fat per day(based on an average di8700
kJ).The recommended daily intake for saturatedida24
gram(based on deriving 10% of energy from saturédés)
[13].

5) The amount of fiber needed per day is basedgenaad

During the process of dehydration, following pointere
important: The areas of mesh in the dryer and diatay
used in open sun drying were the same. Also thatiiss
of food stuff (cabbage) in both the cases weresttiee. The
spreading of the material, cut into small pieceggrathe
mesh and tray was done in the similar fashion. The
orientation of the dryer was along north — soutteation.

gender group [14,15].The recommended amounts @f fibThe time span chosen for dehydration was genefaiip

needed per day for male(Age 31-50 years) and fe¢gée
31-50 years) are 31 gram and 25 gram respectively.
The British Nutrition foundation recommends a mioim
fibre intake of 18 gm / day for healthy adults [16]

1.2 The dose of typical micronutrients -

The dose of some necessary minerals & vitaminslggifor
adults is as follows:

Potassium- Adequate Intake (Al) of potassium shdugd
4700 mg/day.

Phosphorus- The recommended intake of phosphori@0is
mg/day [17].

10.00 a.m. to 4.00 p.m. The opening of chimney was
adjusted so as to achieve the proper cabinet teyer
required for dehydration. The area of opening fot &ir
outlet through chimney was kept constant throughdbe
loss in mass of the materials was noted after aoe or the
same time interval in both the cases or continuethér in
open sun drying to achieve the final equal dehyainas in
the dryer.

The temperature of surrounding air, cab@ieand air
in chimney were measured by thermometers; the open
space wind speed and hot air flow through chimneyew

Magnesium- The Recommended Dietary Allowance (RDAneasured by anemometer; open space insolatiorlafitso

is 420 mg/day [18].

incident on cabinet and chimney surfaces were nedsy

Calcium- The RDA ranges from 1000 to 1200 mg/d&§, [1 Suryamapi(Solar insolation meter) and humidity of &y

20].

Iron-Adults (man and woman) need 18mg of iron edayy
[21].

Vitamin C -the RDA is 90 mg/day [22].

1.3 Improper Nutrient Consumption —

hygrometer.

[l RESULTS AND DISCUSSION

3.1 The Observations-
Observations taken are as follows-

The healthy diet prevents many human health prodalerr]) Insolation-

Improper nutrient consumption (diet of poor or esse
nutrients consumption) causes diseases such awyscur
—threatening

[23,24] and kwashiorkor [25], health
conditions like obesity [26,27] and metabolic syorde [28]
; and such common chronic systemic diseases

Surrounding (open space) =l
706.9 Wini

Cabinet surface, E 808.7 W/M

Chimney surface, s+ 815.4

as W/m?

cardiovascular disease [29,30], diabetes [31,32H amy Temperature-

osteoporosis [33, 34, 35].

Attempt has been made to study quantitively the larhof
macronutrients & micronutrients retained in the yirated
cabbage.

Il EXPERIMENTAL

The dryer was designed and fabricated by makingaise

local materials and experts. Dehydration of cabbags
done by using cabinet solar dryer as well as innogen

drying. The dryer works on the principle of natural

convection or natural circulation of air. The cairsolar
dryer is as shown in Fig 1.
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Figure 1: Cabinet Solar Dryer
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Surrounding (open space);=t
35.2°C

Cabinet, below mesh,#51.8°C

Cabinet, above mesh=68.6°C

Chimney, = 68.1°C

The temperatures clearly show the natural conveaifoair

in the cabinet solar dryer agt:>t,>t;
i) Wind speed-

Surrounding or open air wind
speed = 1.82 m/s.

Speed of outlet hot air through
chimney = 0.19 m/s.
iv) Humidity-

Surrounding air moisture =
55.09%

Note that all above values are the average values over
the complete period of dehydration of the sampléhén
concerned modes.

v) Mass-

Mass of fresh cabbage sample=
500 gm

Mass of dehydrated cabbage
sample= 47 gm

vi) Dehydration period-

Open sun drying = 10:00 hrs
Cabinet solar drying = 6:00 hrs
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3.2 Analysis of Sensory Parameters, Macronutrientand

Micronutrients-

The analysis of the dehydrated samples of
cabbage in CSD and OSD was done in National

Agriculture and Food Analysis and Research
Institute (NAFARI), Tilak Road, Pune, Maharashtra
State, India 411002.

3.2.1Sensory parameters-
Sensory parameters of the dehydrated cabbage sampldexture becomes fibrous in it and due to slow cdtdrying

CSD and OSD are shown in Table 1.

As referred to Tablel-

It is observed that sensory parametersdideur and
taste are the same in both the drying modes. Wdgh
noticing that even after dehydration the flavottle sample
is retained in CSD but not in OSD, indicating natur
preservation of flavor in CSD, an important aspead the
point of merit. Due to high rate of drying in CSkhe

in OSD the texture of the sample is smooth.
3.2.2 Macronutrients-

Table 1 i
In case of macronutrients, the Expected valuesulztkd
Sr. | Parameters| Dehydrated Dehydrated and Obtained values in the analysis, on the bdsl@(ﬁ)_gm
No cabbage cabbage of fresh cabbage sample and equal mass of 100 girieaf
powder in | powder in OSD sample, in CSD and OSD are shown in Table2.
CSD
1 Colour Off white colour| Off white colour
2 Flavour Cabbage Poor Flavour, no
Flavour Characteristic
3 Taste Bitter Bitter
4 Texture Fibrous Texture | Smooth Texture
Table 2
Fresh Dehydrated sample value
Sr.No. Macronutrient sample Unit
value Expected value,|  optained Obtained
CSD & OSD value, CSD value, OSD
1. Energy Value 27 287.23 344.00 340.00 kcal/100 gm
2. Protein 1.8 19.15 12.80 12.70 gm/100 gm
3. Carbohydrate 4.6 48.94 71.50 70.60 gm/Ipo
4. Fat 0.1 1.06 0.72 0.75 gm/100 gm
5. Dietary Fibre 2.8 29.79 26.10 - gm/1ga

As referred to Table2-

It is clear that the values of macronutrients ligkeergy
value, protein, carbohydrate, and and fat are coamba
after dehydration in both the processes, but soratwiore
in CSD (except fat) than in OSD. It is importantnimte that
after dehydration, the obtained values of macraents as

Damodharan, 1998[36]. The obtained values of faC8D
and OSD are nearly the same but decreased comiattesl
expected value. This decrease may be due to teetedf
drying temperatures to some extent in both the modke
obtained and expected values of dietary fibre are
comparable.

energy value, carbohydrate have been increasedaremhp 3.2.3 Micronutrients-

to the expected values. In case of protein it imébthat the
obtained values in CSD & OSD are less than the @gge
value because due to dehydration peptide linkadpeaken
and part of protein content is lost as shown byi®%asan

In case of micronutrients, the Expected valuesutaied
and Obtained values in the analysis, on the bdsi®® gm
of fresh cabbage sample and equal mass of 100 girieaf
sample, in CSD & OSD are shown in Table 3.

Table 3

Fresh Dehydrated sample value
Sr.No. Micronutrient sample - - Unit

value Expected value,| Obtained Obtained

CSD & OSL value, CSD value, OSC
1. Potassium - - 2112.16 1402.21 mg/100 gm
2. Phosphorous 44 468.09 276.25 267.08 mg/100 gm
3. Magnesium 31 329.79 495.53 236.14 mg/100 gm
4. Calcium 39 414.89 306.7 290.3 mg/100 gm
5. Iron 0.8 8.51 4.38 5.20 mg/100 gm
6. Vitamin C 1.24 13.19 25.98 26.24 mg/100 gm
Published By:
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(0. As referred to Table3-

In the dehydrated cabbage sample, the obtainecevadt
potassium and magnesium in CSD are noticeably hi
The obtained values of phosphorous, calcium andl &
comparable in both CSD and OSD, but much lower tiha
expected values. In case of vitamin C, the obtauzdes in
CSD and OSD are comparable, but almost two timeater
than the expected value. Thus, after dehydratienetlis ¢
gain in the quantitiesf potassium, magnesium and vitar
C, but loss in the quantities of phosphorous, oafciand
iron and the loss may be due to the higher dr
temperature in CSD and the temperature more thal
temperature required in OSD.

3.3 CALCULATIONS
Percentge loss in mass (removal of moisture) per unit n
= [(M,—Mf)/M,]X100 %
(over specific period of drying)

Where, Minitial mass of sample befo
dehydration (kg),

Mfinal mass of sample after dehydon

(k).
Drying rate (time rate of removal of moisture froime
sample) = dm/dt (kg/s)
Where, dm=Loss in mass (kg),
dt=Time interval (s).
Drying efficiency of the dryemg=M x L/ (T x I x A x t) X
100%
Where, M = Loss in mass (kg),
L = Latent heat of vaporization of wal
(540 kcal / kg) = 2260.4940 kJ/kg
<I= Insolation incident on the glass co
of the cabinet (W/A),

A=Area of the collector, i.e. ste
mesh over which sample to
dehydrated is spre
(m?),

t= Time of drying (s), T
Transmittance of the glass used 85).
3.4 GRAPHS
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Figure 2: A graph of Surrounding Insolation (W/ m?
versesTime (hr) as shown in Fig 2
0(hr) means 10:00 a.m., the starting of observa:
O(hr) means 10:00 a.nand 6(hr) means 16:00 ., the
period of observationsDuring the drying process, tl
insolationof surrounding was measured over the perio
drying. The insolation variation curve in Fig 2 ovhe

15

specified period of time showed that the maximund

minimum solar insolation valuewere 896 W/rh and 271
W/m? at 3(hr), i.e.13:0p.m. due to the subeing overhead
and 6(hr), i.e. at : @0 p.m. respective. The surrounding
temperature dependspon the insolation incident. TI
temperature is consistent with the inscon.
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Figure 3: A graph of Temperature °C) of surrounding
and cabinet ofthe dryer verses Time (hr) is shown in Fi¢

0(hr) means 10:00 a.m., the starting of observai

O(hr) means 10:00 a.m. and 6(hr) means 16:00 pha
period of observations.The surrounding temperatu
depends on the insolation falling ovhe open space. The
temperature of cabinet of dryer in consequence robbg
upon insolation falling orglass cove of the cabinet. The
cabinet temperature increases in proportion tartbeeasing
insolation incident, i.e. the variation of temperat is
corsistent with the variation of insolation incid and it is
supported by Hassanian [37].

The plot in Fig 3show: that the temperature of the
dryerat O(hr), i.e. at 10:00 a. was 50.8C and increased to
a maximum at 4.5(hr), i.eat 14:30 p.m. was 66.6C,
whereas the ambient tempera on at O(hr), i.e. at 10:00
a.m. was 33°C andmaximun after 5(hr), i.e. at 15:00 p.m.
was 37.4°C. Hence the two curves show that there
considerable temperature difference over the drpiegods
of CSD & OSD. This highlights the advantage of CSD,
temperature in the cabinet of the dryer being higleading
to faster moisture removal, i.e. faster dryingtaf sample a
compared with OSD.
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Figure 4: A graph of Humidity of air (%) verses Time
(hr) in case of CSD & OSD as shown in Fig
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0(hr) means 10:00 a.m., the starting of observa:

O(hr) means 10:00 a.m. and 6(hr) means 16:00 plra
period of observationg.he curves in the graph, Fig 4, sh
the changes in the hunitig during day time in both th
processes. In the morning and evening time humid
more and during noon time it is less. The variatiar
humidity seems to be in accordance with the inion. The
humidity ©@6) is less in CSD than in OSD as the temture
in CSD is higher than in OSD. This supported by Ser
Janjai [38].
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of drying, i.e. at 12:00 noon, in continuation wikhr) of
drying on the First day.

In CSD, the loss in mass of sample after 1 (hgrging
is 0.321 (kg). It decreases further and is 0.0Q§) @éter 6
(hr). In OSD, the loss in masster 1(hr) of drying is 0.192
(kg). It decreases further and is 0.004 (kg) aftechr). This
is due to faster drying in CSD than O: It is noticeable
that after almost 1.5(hr) of ding the loss in mass slightly
more in OSD than il€SD. This is due to ore content of
moisture stillin the sample of OS than in CSD.

05
05 l

o
o
g 04 |¥
g
§03 | 18
:_E‘ . woegee CSD
4
: - - ..l OSD
o0 g "
S o1 e

X e 'I-«..........M.....

.- @

o1 2 3 4 5 & 7 8 9
Time(hr)

Figure 5: A graph of Mass of drying sample (kg) veses
Time (hr) is shown in Fig 5, for both CSD & OSD
0(hr) means 10:00 a.m. and 8(hr) med.2:00 noon as tt
starting to note theobservations on First & Second
respectivelyin both cases of CSD & OS The observations
for OSD started at 10:00 a.m. on thec8nd day also ar
the first observation on the Second day was ndted &(hr)
of drying, i.e. at 12:00 noon, in camzation with 6(hr) of

drying on the First day.

In CSD the mass of sample after 1(hr) of dryin0.179
(kg). It decreases further and is 0.047 (kg) aftghr). In
OSD, the mass after 1 (hr) of drying is 0.308 (kk)
decreases further and 1987 (kg) after 10(hr). So the tin
taken in OSD is much longer than CSD to achievestrae
final level of dehydration.

0.35

u.3

0.25

u.2

Logg mmass(kg)

> " g CSD
B R
- : -l OSD
Sl
0.05 : R e e |
0® N S

0 1 2 3 4 5 6 7 B 9
Time(hr)

Figure 6: A graph of Loss in massKg) of the drying
sample verses Timéhr), for both CSD & OSD.
0(hr) means 10:00 a.m. and §(lmeans 12:00 noon as t
starting to note the observations on First & Secoiag
respectively in both cases of CSD & OSD. The olxéas
for OSD started at 10:00 a.m. on the Second day atsl
the first observation on the Second day was ndted &(tr)

16
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R -l 08D

Loss inmass per unitmass(%o)

H 'A.
0
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e
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Tumelhr)

Figure 7: A graph of Loss in mass per unit mass of th
drying sample (%) versesTime (hr), for both CSD &
OSL.
0(hr) means 10:00 a.m. and 8(hr) means 12:00 nedfe
starting to note the observations on First & Secoiag
respectively in both cases of CSD & OSD. The olmt@ns
for OSD started at 10:00 a.m. on the Second day atsl
the first observation on the Second day was ndted &(hr)
of drying, i.e. at 1D0 noon, in continuation with 6(hr)

drying on the First day.

The values of loss in mass per unit mass in CSQe
from a maximum (64.2%) in the beginning to a minim
(0.4%) at theend, over the period of 6 (I, whereas in OSD
the values rargfrom 38.4% to (8%, over the period of 10
(hr). It indicates faster drying of the sample in thged. It is
noticeableafter almost 1.5 (h of drying the loss in mass
per unit mass (%) is slightly more in OSD than BECThis
is due to more content ahoisture still in the sample of
OSD.Moreover, the drying in CSD is much faster than C
when taken into account the above mentioned di
periods in CSD and OSD, for getting final equalelewf
dehydration.

0.0001
_9,

__0.00008 | ::
=
20.00006 |::
£ 0.00004 i ceoceees CSD
© g :'.-

0.00002 |7 @ cooomee- OSD

-: ..‘"'. ....
06— Vop...pm.g

0123456789101
Time(hi)

Figure 8: A graph of Drying rate dm/dt (kg/s) verses
Time (hr) is shown in Fig 8 forboth CSD & OSD.
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0(hr) means 10:00 a.m. and 8(hr) means 12:00 necha
starting to note the observations on First & Secoiag
respectively in both cases of CSD & OSD. The olxéyas
for OSD started at@00 a.m. on the Second day also
the first observation on the Second day was ndted &(hr)
of drying, i.e. at 12:00 noon, in continuation wilkhr) of
drying on the First day.

The drying rate dm/dt (kg/8® maximum in the firs
hour, decreases further as shaamad minimum athe end of
the drying processes in CSD & OSD.

In case of dryer the valuexf dm/dt (kg/s range from a
maximum 0.0000891(kg/s) in theeinning toa minimum
0.0000005Kg/s) at the end of the process of drying ohe
period of 6:00 hours. In open sun drying the valtmsye
from 0.0000533 (kg/s) to 0.000001kg/s) over the perio
of 10:00 hoursThe curves for CSD & OSD indicate that 1
drying rates are high in the beginning butase of CSD the
drying rate in he beginning is much higher than that
OSD.

After some period of time thérying rate of OSCbecomes
slightly more compared to CSD, as much more moisture
remains within the sample in OShich is yet to b
removed from this sample.

50
45

£ 40
= 35
g 30
g ;
g 28 |
‘ﬁ 20 cogpers CSD
=]} :
& 15 | oW 0SD
5 10 |if

5 [F M

o . -'1;': ______ » . =

D 1 2 3 4 5 6 7 & 9 10 11
Time(lr)

Figure 9: A graph of Drying efficiency, nd (%) verses
Time (hr), for both CSD & OSD.

0(hr) means 10:00 a.m. and 8(hr) means 12:00 nedhe
starting to note the observations on First & Secdag
respectively in both cases of CSD & OSD. The oletéras
for OSD started at 10:00 a.m. on the ond day also and
the first observation on the Second day was ndted &(hr)
of drying, i.e. at 12:00 noon, in continuation wilkhr) of
drying on the First day.

The drying efficiencyyy (%) is maximum in the firs
hour, decreases further sisown and minimum at the end
the drying processes in CSD & OSD. case of CSD, th
values of drying efficiencyyy (%) range from a maximui
46.73% to a minimum 0.45% over the period of 6.(hm)
OSD, the values range from 23.17% to 0.25% over
drying period of 10 (hr)The curves sho that more is the
moisture contentmore is the drying efficien. The drying
efficiency in CSD is high in the beginning due
considerable removal of moisture from the samplagared
to OSD. Later on after 1:40 hauthe drying efficienc in
both cases becomes equal§%) and then drying ficiency
in OSD becomes slightlynore than that of CSD. This
because more moisture in OSD sample remains yée
removed.
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Figure 10: A graph of Drying efficiency, nd (%) verses
Loss in mass per unit mass of drying sample (%) fi
CSD. [0(hr) means 10:00 a.m., the starting ¢
observations
O(hr) means 10:00 a.m. and 6(hr) means 16:00 pha

period of observations].

The values of loss in mass per unit mange from a
maximum 64.2 (%), after 1 (hr) and to a minimum (%),
after 6 (hr). Similarly, the values a4 (%) range from a
maximum 46.73 (%), after 1 (hr) and to a minimumX
(%), after 6 (hr). A time increases both the parameter:
on decreasingni proportion and hence we get a straight |
It means that)y (%) varies in proportion with loss in me
per unit mass (%)q (%) is dependent on loss in mass
unit mass (%).

It is probable to get the&milar graph in case of OSD al

w1
o

S
o

w
o

N
o

oo @ee- CSD

[any
o

Drying efficiencyny (%)

.

o

0.00005
dm/dt (kg/s

0.0001

Figure 11: A graph of Drying efficiency nd (%) verses
Drying rate, dm/dt (kg/s) for the drying sample inCSD.
[O(hr) means 10:00 a.m., the starting of obsernat

0(hr) means 10:00 a.m. and 6(hr) means 16:00 gha
period of observations].

The values of dm/dt (kg/s) range from a maxim
0.0000891 (kg/s), after 1 (hand to a minimun0.0000005
(kg/s), after 6 (hr). Similarly, the values ng (%) range
from a maximum 46.73 (%) after 1 (hr) and to a minm
0.45 (%), after 6 (hr). As thtme of drying increases both
the parameters go on decreasing in proportion andeéhwe
get a straight line. It means ttny (%) varies in proportion
with the drying rate dm/dt (kc). ng (%) is dependent on
dm/dt (kg/s).

It is probable to get thsimilar grah in case of OSD also.
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V. CONCLUSIONS
In open sun drying the food products can be
contaminated with the dust, raining, fungus, fliess
rodents etc. Since ambient temperature dependbleon t
solar insolation incident, there is no control ovee
drying temperature and in consequence no proper
drying of the sample. The quality of the dried prodis
poor. Hence open sun drying should be avoided.
The cabinet solar dryer can be fabricated indigslyou
It is easy to handle. Dehydration of the food pidu
using dryer is safe, free from contamination and
pollution.
Solar energy required for drying is renewable,
abundant, available at free of cost, clean, paliufree
and lasting for millions of years in future. It the
genuine source of energy.
The dehydration period of Cabinet Solar Dryer (C&D)
6:00 hrs and that of Open Sun Drying (OSD) is 10:00
hrs. It means that drying of the sample is muctefas °
CSD than in OSD. The curves in the graphs of Figure
to Figure 9 indicate that they are consistent witinch
faster drying and proper moisture removal from the
sample in CSD as compared to OSD.
The curves in the graph, Figure 9 show that maastur
content is a prominent factor in the determinatain
drying efficiency. The drying efficiency of CSDiisore
than that of OSD.

ISSN: 2319-6378, Volume-3 Issue-2, December 2014

temperature more than the temperature required in
OSD.

In general, the contents of sensory parameters,
macronutrients and micronutrients are retained
effectively after dehydration of the food produetthe
cabinet solar dryer in comparison with the open sun
drying. This is due to the safe dehydration over th
specific period and at the controlled temperature i
CSD. The obtained values are more in CSD than in
OSD. Also obtained values in CSD are remarkably
higher compared to the expected values. The ntdrien
are concentrated in a small volume of the dehydrate
sample. So the dehydrated food product is a
concentrated source of energy. Also the shelf dife
dried product increases and we can store it fogdon
time. Taking into account all merits of dehydratitime
role of the solar dryer is prominent and exclusivéhe
process of dehydration.

In all, it is necessary now-a-days to utilize saaergy
effectively and meaningfully wherever possibleelike
dehydration of the food product to get the enriched
nutrious food with the increased shelf life, i.acls can

be used for longer time. The dehydrated vegetabids
food products seems to be the need in future acanit
lead to the dry food technology at large.
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11, show that the drying efficiency, 14 (%) is

Food Analysis and Research Institute (NAFARI), Kila

dependent on the loss of mass per unit mass (%fh@nd Road, Pune, Maharashtra, India 411002 for the wairk
drying rate dm/dt (kg/s). Since loss in mass pet unanalysis of the dehydrated cabbage sample.

mass (%) and drying rate dm/dt (kg/s) depend on the
moisture content of the drying samplgy (%) in
consequence depends on the moisture content of e
sample, as made clear by the curves in the graph of
Figure 9. 2]
From Table 1, the results show that the sensopy
parameter like flavour, an important aspect, iqinetd

as its natural characteristic flavour of cabbageeraf
dehydration in CSD but not in OSD. There is a cbangw
in texture, but colour and taste are the same ih bo
CSD and OSD.

From Table2, it is seen that the obtained valuethén
analysis of macronutrients like energy value, pmte
carbohydrate and fat of the dehydrated samples dfé
comparable both in CSD and OSD.

The obtained values of dried samples in CSD and OSD
of the above macronutrients (except protein) are
considerably higher than the expected values. T
obtained value of dietary fibre is somewhat lessttihe
expected value. The decrease in obtained values [8f
protein (broken peptide linkage) and dietary fibre*?!
compared to the expected values are less due o thei)
loss during dehydration.

From Table 3, it is clear that after dehydratioaréhis a
gain in the quantities of micronutrients like pcias,
magnesium and vitamin C, but loss in the quantibies
phosphorous, calcium and iron and the loss mayuee g3l
to higher drying temperature in CSD and thgig

[15]
[16]

(5]

(12]
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