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Abstract
The higher water content of tomato makes them tiglerishable.
Tomato was dried to enhance storage stability, miz@ packaging
requirement and reduce transport weight. The miax@ndrying behavior
of tomato wedges was investigated experimentallgeti@rmine the effects
of microwave power on the drying rate and drieddpict quality in terms
of color and drying behavior of tomato wedges. Experiments were
performed with the microwave power of 900 W to 90aiv10 different
levels of power and also using step by step deicrganicrowave power
drying technique. The result indicates that theimdyytime decreased
considerably with increased microwave power. Theeexnents also
revealed that the drying rate initially increafetipwed by constant drying
rate for some period and then undergo the fallaig drying period during
Email: brajole@yahoo.com rest of entire drying period. The color quality tbie product deteriorates
significantly with the increase in the microwavewss used for drying
Received: 11/07/2019 purpose. It is observed that color (red) of theatmpowder on drying from
Accepted: 24/09/2019 900 W to at 90 W microwave power, was turning frdarker (burning
effect) to lighter (no burning) one. In step bypstdecreasing microwave
power drying technique, the sample obtained wasidoto have color
closer to that of fresh tomato and also at par wiple dried at 90 W of
microwave power. However, the drying time requifedsample dried by
step by step decreasing microwave power dryingnigctie was 1.33 h as
compared to 7 h required for drying at 90 W, thasirsg 80 % of total
drying time to achieve similar effect. It is suggesthat microwave drying
should be done in between 360 W to 90 W to avoithibg of tomato
sample. The sensory quality of product obtainediying at 90 W is at par
of that dried in step by step decreasing microwaweer drying technique
and both comparable with commercial one.
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1. Introduction hectares (Anonymous, 2017). A huge quantity ofehes

Fruits and vegetables are important ingredientsProduce goes waste due to lack of handling, storage
of the human food as they provide the much-neededransportation and processing facilities. The tiisses
vitamins and micronutrients in the diet apart from Of fruits and vegetables are estimated to be 30-40%
calories (Sedaniet al., 2018). India’s varied agro- @a@mounting nearly Rs. 92000 crore per annum (MOFPI,
climatic conditions provide an enormous scope for2016) which calls for proper preservation and
cultivation of almost all varieties of tropical, lsu  Processing facilities in areas where surplus gtiesti
tropical and temperate fruits and vegetables. Inglia are grown. Many methods of food preservation rely o
the world's fruit and vegetable basket. India is th removal of water in order to decrease water agtivit
second largest producer of fruits (81.285 million below a level that causes growth retardation oflisyo

tonnes) and vegetables (162.19 million tonnes) inMicroorganisms. Decreased water content also
the world, contributing 12.6% and 14.0% of the influences unwanted chemical reactions affecting no

total world production of fruits and only the nutrients value of food but also its sepso

vegetables, respectively (Anonymous, 2016). DuringProperties. Further domestic and defense demands fo
2016-17, the production of horticulture crops waswt ~ €conomical and convenient food preparations in the
295.2 million tonnes from an area of 24.9 million Past few years have started an ever-increasingl tren
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towards preparations of concentrated foods produceduantity of the final product. A few commercially
by either partial or complete dehydrations suchfeasible methods for concentrating aqueous foods
preparations offer reductions in cost of packaging,nclude evaporation, freeze concentration and
shipping and storing and frequently offer greatermembrane processes, such as reverse osmosis and
convenience in addition to longer shelf-life andh@r  ultrafiltration. Though considerable progress heseh
degree of inhibition to bacterial attack. Dehyddate place in all these methods, evaporation is stél ttost
food saves 86% of costs incurred in shipping, 7#% i developed and widely used by the industry (Ramétke
storage space and 82% in handling cost (Crues8)195 al., 1993). The main limitations of freeze and
Tomato (ycopersicon esculentum Milis the second membrane concentrations are the loss of solubldssol
largest vegetable crop of India. The world prodarcti  and higher capital costs. In membrane process,
of tomato is placed at 130 million tons annually of viscosity of the concentrate and fouling are thieeot
which India’s share can be estimated at about ¥9.69serious drawbacks. Until recently, one of the most
million tones representing 11% of the world proédwct  commonly used drying techniques was the convective
(Anonymous, 2017). Fresh tomatoes are highlyhot air drying. However, in this drying techniqdieod
refreshing, appearing and a good source of mineralsnaterials are exposed to elevated temperaturegshwhi
and vitamins, particularly ascorbic acid. Being leads to an increase in shrinkage and toughness,
perishable in nature, whole tomato, however, haffsh reduction of both the bulk density and rehydration
life of 5-10 days at 21-34°C temperature and 45-85capacity of the dried product and it also causesise
percent relative humidity (Arah, 2015). Although damage to flavor, color, and nutrients content (Mas
tomato products rank first among the processed2000). The other major disadvantages of convetibte
vegetables, the fact is that this industry has nofair drying method are the increased drying time and
progressed well in India, with only about 1-2 pertoaf higher energy consumption due to the higher drying
its total produce being processed and marketetién t temperature. The desire to reduce the above prablem
form of puree, paste, ketch-up, sauce, chutneklgsc led to the use of microwave and dielectric heating
etc. These products are popular and have good markenethods for food drying (Bondrulet al., 2007).

in India and abroad (CFTRI, 1993). However, theyMicrowave energy is rapidly absorbed by water
continue to be produced by traditional methodsmolecules which, consequently, results in rapid
involving energy intensive thermal processes whichevaporations of water and thus higher drying rates,
generally downgrade their quality. Short shelf-life therefore microwave drying offers significant engerg
coupled with inadequate processing facilities tssinl ~ savings, with a potential reduction in drying tinias
heavy annual loss (54%) of tomatoes. A need thexefo addition to the inhibition of the surface temperatuof
exists to develop suitable technology for procesgsin the treated material (McLoughligt al., 2003; Patilet

this valuable produce in a way that will not onheck  al., 2015). Keeping in view the physical, chemical and
losses but also generate additional revenue for thenicrobiological spoilage of the tomatoes by traitl
country. Therefore, drying is the most suitablehodt  sun drying process, the present study was undertake
to fulfill the above requirement. Tomato has the study drying behavior of tomatoes with objectives t
potential for meeting the increasing demand fodigua study the effect of drying at different microwavewer
fruit and vegetables juices in India and abroadoAgn  level of tomato slices.

the various methods of preservation, dehydratidhés

most economical one. This is not only because2, Materials and Methods

dehydrated products require inexpensive packagidg a

almost no energy during storage, but they are als® q Sample Preparation

highly stable_agalnst deteriorate rr_ncrc_>b|al, che;m_lc Fully ripened tomatoes were purchased from
and enzymatic reactions. The applications of variou |gc51 market of Akola in state of Maharashtra it

vegetables juice powders, is growing and the meld f 5,4 wedges, thereof, were prepared before drying.
of use are in instant juices, drinks, baby foodsips,

food premixes gravies, spice mixtures, snacks lyaker
products, pharmaceuticals preparations, etc.
conversion into powders, majority of the fruit and The r

vegetable juices are generally subject to tWo-Stag€.mon cutter developed by Wagh (2017) and by Wagh
moisture removal processes keeping in view energy., (2019). The mean diameter (using Vernier
conservation and product quality. They are first alipér with least count of 0.01 mm) and average
concentrated and they dried to 2-3 percent residua\ﬁeight (using weighing balance, with accuracy @1o0.

moisture - content. Qoncentratlon IS the major unltg) of the tomatoes used in the experiments were36+0
operation of critical importance as it determinég t cm and 50+1 g, respectively

2.2 Preparation of Raw Material
Tomato is cut into four equal parts, i.e., wedges.
equired wedges of tomatoes were prepared using
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2.3 Experimenta Set Up and Plan of 900 W to 450 W, using a digital balance
Experiment measuring to an accuracy of (0.001 g).

The requisite experimental set up consisted of €) During the drying of tomato at the power level
Microwave oven having 900 W maximum power and from 360 W to 90 W, the weights of drying
provision of 10 levels of power and varied timetiset wedges were recorded with 5 min interval, using
in microwave power mode. The drying of tomato said weighing balance.
wedges was carried out at different levels of f) The weight measurement process took about 20
microwave power, i.e., 900 W, 810 W, 720 W, 630 W, S.

540 W, 450 W, 360 W, 270 W, 180 W and 90 W. The 9) After each experiment, the color parameters of
prepared samples (sample size around 50 g) were the dried product were measured and recorded.

weighed using weighing balance at equal interval of _
min for experiments conducted at microwave powers2.6 Colour Analysis

of 900 W to 450 W and at equal interval of 5 min fo Colour of tomato and tomato powder was
experiments conducted at microwave powers of 360 Wneasured by a chromameter before and after drying,
to 90 W, respectively, on basis of preliminarylgaiill ~ respectively. The colour analysis was conducted to
the target moisture content was obtained. obtain some knowledge about the quality of dried
product. Three parameters, L* (lightness). a*(redhe
2.4 Deter mination of Moisture Content and b*(yellowness), were used to study the colour

The moisture content of tomato Sample Waschanges. The L* refers to the IightneSS of the %mp
determined using vacuum oven at 70 °C for 24 hand ranges from black=0 to white=100. The negative
(AOAC, 1980). The moisture content of the tomatoVvalue of a* indicates green, while the positive a*
Samp|e was Computed using the fo”owing equationsy indicates red colours. The pOSlthe b* |nd|Cateuwe
and the negative b* indicates blue colours (Babalik
1996; Alibas, 2007). Total colour differencAd) is

Moisture content (%w.b)= Me-M3 %100 _ _ _
My calculated. The following equations were used i@ th

Mopisture content lost ifi i i
Rate of drving = specification of the change in the colour paranseter
f drying Time dif ference with respect to the fresh product:
Where, ' Aa® = Aag,g, — a’ .. (1)
M, is the weight of sample before oven drying Ab* = Ab: bt
(9), My is the weight of sample after oven drying (g). - Fresh — - (2
The weight M was taken after allowing the samples to pr* = Af* — I (3)
. . 'fresh
cool down up to atmospheric temperature, by keeping . B " .2
the samples in desiccators having filled silicaigats ~ Ae® = v ( AL™ + Aa™ + Ab™" ) .. (4)

bottom portion. The loss in weight of peas during

drying run at level of microwave power (as in cate 2 7 Preparation of Tomato Powder

different drying temperatures as reported by Pickts The dried tomato wedges were ground usin
al., 2001) with time was transformed into moisture mechanical grinder.

contents (d.b). The moisture content of the tormétb
respect to the wet basis was 95.24 % wb. They g Sensory Evaluation

equilibrium moisture content was assumed zero for The soup prepared using dried tomato powder
microwave oven drying (Maskan, 2000). was subjected for sensory evaluation in order sess

) ) consumers’ reaction with regard to colour, flavour,
2.5Microwave Drying of Tomato texture and overall acceptability of the dried téona

a) Prior to the drying experiment, the tomatoes samples. Twelve members of untrained panelists were
were cut in to the wedges with the help of lemongelected from students, laboratory technicians and

cutter (Wagret al, 2019). . academic staff member of Department of Agriculture
b) The tomato wedges were placed on a fiber plateprgcess  Engineering, College  of  Agricultural
and loaded into microwave oven. Engineering and Technology, Dr. PDKV, Akola. All

c) This plate placed at the centre of a turntablesamples were coded and randomly served to panelists
fitted inside the microwave cavity and processedand were asked to evaluate the colour, flavoututex
until the wedges were completely dried. and overall acceptability of the dried tomato powde

d) The weights of drying wedges were recordedsoup, using 9 point hedonic scale (BIS, 1971), wHer
with Iminute interval for microwave power of = gisliked extremely and 9 = liked extremely.
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3. Results and Discussion microwave power. The curve shows the moisture ratio

Tomatoes are rich sources of micronutrients,to be reducing during drying at all microwave power
vitamins, having higher amount of moisture and haveconsidered for drying. The curve reveals that ruoest
short durability, seasonability and perishabilitpda ratio was decreased faster with time in higher posfe
thus explain the necessity of applying preservationdrying as compared to lower power of drying.
techniques for it. Among various preservation mdtho
dehydration is most popular and traditional metHod. 3.4 Variation in Drying Rate with Average
increases the storage life and supplying important Moisture Content
nutrients in a concentrated form. A study was Drying rate of tomato slices during drying is
undertaken on dehydration of tomatoes and its effiec shown in Fig 3 for drying at different microwave
quality of the same. The results are presentedhisr t power levels. The drying rate increases in theyearl

topic. stage of drying, then remain constant for someogleri
followed by falling drying rate periods. These dwyi
3.1 Drying Characteristics of Tomato Slices rates were calculated from the change in moisture

The drying behavior was investigated for tomato content which occurred in each time interval asitisd
sample, in form of tomato wedges, dried usingin section 2.4. The extensive dehydration studies
microwave oven drying methods (Power of 90 W toreported that the moisture transfer during dryiogkt
900 W). The variation in moisture content of dried place by means of capillary movement towards the
tomato with drying time and drying rate as well assurface even though the drying rate was not cohstan
effect of microwave power nature of drying were (Shindeet al., 2016). Drying of tomato wedges took
calculated and presented in following section. place under constant drying rates for considerkiiy

period in case of samples dried at microwave power
3.2 Variation in Moisture Content with Drying below 360 W. The similar observations are repoited
Time case of hot air drying of green peas at lower

The drying curves for the tomato wedges aret€mperature (Pardeskt al, 2009). The migration of
shown along with the experimental data in Fig Tan ~ Moisture occurred through the mechanism of diffusio
be concluded from Fig 1, that the drying time dases ~ Moisture diffusion from inner core to the outer eor
from 420 min to 26 min with the increase of t00K place through the crust and moisture loss took

microwave power from 90 W to 900 W (Table 1). The place from inner core of tomato glices. Highestrdyy
final and targeted moisture content of the entiref@t€S were observed during drying at 900 W power
samples, were ranging from 5 to 10 % (db) for fa t Ievel_and lowest drying rate were observed durin@Oa
samples investigated. The moisture content of gryin W microwave power level.
tomato sample decreased exponentially with drying ] ] ]
time under all drying conditions. It was seen that3.5 Comparison of Different Microwave Power
initially the moisture content decreased rapidiyd an Level for Drying of Tomato
then it slowed down considerably as seen on Flgi4. Tomato was dried at different microwave power
clear that the rate of moisture removal increasét w level from 900 W to 90 W, separately. It was obsdrv
the drying microwave power. The rate of moisturethat the product quality improves as microwave gowe
removal is higher at higher microwave power as welldecreases as it is clearly indicative from colond a
as higher in initial stages and reduces gradualth w appearance. The colour of samples dried at higél lev
increases in drying time. This is due to the veighh  of microwave power (900 W to 450 W) is very dark. A
initial free surface moisture concentration in wet higher microwave power level, the higher burning
sample. The rate of moisture removal is higher ineffect is observed before the drying proceeds upto
microwave oven with minimum time as compared todesired final moisture. At lower microwave power
other dryings like sun drying, solar drying and hat  level i.e, from 360 W to 90 W, the colour foundlde
drying (Patil, 2015). Equilibrium moisture conteméas  improving. The phenomenon and effect of burning
treated to be zero percent (db), as removal oftneis could be described by observing the incidence of
continues with time and subsequently product may geburning of tomato samples dried at different
burnt (Soysal, 2004). microwave power levels. The time of first inciderafe
burning during drying of tomato samples increased
3.3 Variation in Moisture Ratio with Drying with decrease in microwave power from 900 W to 90
Time W. At higher level of microwave power, the burning
Fig 2 shows the variation of moisture ratio vs. occurred even at very high moisture level, howetha,

drying time for tomato samples dried at different first incidence O_f burning occurred at_prolongemhen
and at comparatively lower level of moisture cotggn
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Fig 1: Variation of moisture content Vs drying tiratdifferent microwave power (W) level
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Fig 2: Variation of moisture ratio Vs drying timedifferent microwave power level
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Fig 3: Variation of drying rates Vs average moistaontent at different microwave power level.
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during drying at lower levels of microwave poweks,i microwave power, i.e., decreasing the microwave
below 360 W upto 180 W. No incidence of burning power from high level of 900 W to 90 W, step bypste
was observed during drying at microwave power of 90Powder made on step by step decreasing microwave
W, till the final targeted moisture content of 510 %  power was at par with 90 W. Moreover, dark spots

db (Table 1) was achieved. were developed in the product due to burning at the
microwave powers of 450 to 900 W. Using continuous
3.6 Colour Assessment drying of tomato wedges at every power of microwave

Table 2 shows the results of colour analysis foroven i.e., from 900 W to 90 W, it could be observed
the dried tomato powder prepared from samples driedhat product starts to burn after some drying tiivee,
at different microwave power levels of 900 W to\@0  much before completion of drying of product. Thestfi
The colour characteristics (L*, a* and b*), as disged  incidence of burning in case of drying of tomato
in section 3.5, were considered as the most impbrta wedges at each microwave power is used to decile th
quality parameter in this study in terms of theimgs maximum allowable time for drying of said samplés a
tomato properties, the higher L* (Lightness) anghler  each respective level of microwave power. According
a* (redness) are preferred. It can be seen fronteTab to the data base from corresponding equal moisture
and Fig 4, that the lightness (L-value) decreasestiae levels (Table 3), the microwave power level foridgy
redness (a-value) increases as the microwave powdvas switched to subsequent lower one as showngin Fi
decreases. The assessment of the colour qualithean 5, to completely avoid any incidence of burningidgr
made according to the closeness of the valueseof thentire period of drying process. The time allocéisd
colour parameters of the dried tomato with freshdrying at different and step by step decreasingllef
sample. The samples dried at 180 W and 90 Wmicrowave power is mentioned in Table 3. The
microwave powers are relatively much closer to ¢hos accumulative time required for drying using step by
of the fresh one, as indicated by lower valuessef  step decreasing microwave power level was calalllate
However, as the incidence of burning was obsermed i to be 80 min. The colour values (Table 4) of praduc
case of sample dried at 180 W of microwave power0btained by this process was closee of 6.5534 to
the samples dried at 90 W of microwave power could8.5221) to that of fresh one and product dried giSio
be preferred over others. Therefore, it can beloded W of microwave power. The time required was
that the most preferred microwave power level is\@0 reduced from 7 h required for drying at 90 W of
The higher values of colour differenckef in case of microwave power to 1.33 h using step by step
samples dried at high level of microwave powess, i. decreasing level of microwave powers, i.e., by lyear
900 W to 450 W, are accredited to more burningetffe 80 % reduction in time of drying required. The teof
on samples. However, the time taken for drying wasmoisture ratio with time and variation in dryingtea
too long (420 min) as compared that required ireeds ~ With average moisture content are in Fig 6 and Fig
higher microwave power drying. respectively. The drying trend was found expondigtia

decreasing continuously. The constant drying rates
3.7 Step by Step Decreasing Microwave Power observed at initial Ieyels of high'er moisture contand
Drying Technique then followed by falling rate drying periods.

In view of aforesaid results, the improved ]
quality of dried material can be assured by redycin 3-8 Sensory Evaluation
microwave power level from 900 W to 90 W. The most The sensory evaluation of the tomato soup
acceptable microwave power level for drying of toma Prepared from powder of dried sample as coded
wedges could be adjudged to be 90 W, as there was r{Dhumalet al, 2014) in Table 5 was conducted using
incidence of burning during entire drying period. 9-point hedonic scale (BIS, 1971) as discussed ebov
However, as it takes long time, i.e., nearly 420 fior Py the panel of untrained judges. The score gien f
drying of tomato wedges at 90 W of microwave powerVvarious sensory quality attributes by judges were
as compared to 20 to 35 min for drying of the same Statistically analyzed using analysis of Variance
900 W to 450 W of microwave power. Therefore, to (Montgomery, 2011, Dhumaét al, 2014). All the
obtain the end product of quality comparable tat tha Samples were found to differ significantly with pest
obtained by drying at 90 W of microwave power in attributed quality parameters (Table 6). It is diea
minimum possible drying time, the feasible altereat indicative from Table 2 and Fig 8, that samplesdiat
was essentially needed to think upon. The lesséngir higher microwave power from 900 W to 540 W were
time could be useful for automation of drying prese  Of inferior quality, whereas quality improvementut

Therefore, tomato wedges were tried to dry at darie be seen for samples dried at microwave power level
below of 450 W upto 180 W. The highest quality was
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Table 1: Final moisture content and its correspogdirying time required

Microwave Power, W Total drying time, min Final Maire content, % db
900 20 4.24919
810 21 4.167465
720 24 11.79761
630 25 4.232514
54C 34 8.94276
450 36 4016115
360 45 12.04771
27C 70 9.71754:
18C 17C 8.81817:
90 420 10.60813

Table 2: Colour parameter for tomato powder

Microwave power level Colour value
"L" value "a" value "b" value A€

fresh tomato 42.80 23.90 23.50 -
900 W 19.32 6.220 8.756 32.8828
810 W 13.61 9.05( 9.69( 35.542¢
720 W 22.21 10.143 10.99 27.7435
630W 23.7¢ 11.95( 11.8¢ 25.305:
540 W 27.00 12.650 13.58 21.7855
450 W 33.28 18.970 18.23 11.9461
360 W 36.08 22.130 21.67 450779
270 W 36.5¢ 20.67( 20.2( 21.844¢
180 W 37.39 26.080 20.51 6.55443
90 W 39.16 29.170 21.79 6.55340

Table 3: The time allocation at each level of micawe power, by step by step decreasing levels wkpo

Sr. Microwave Moisture (g per 100 g dm) levels achieved durinBrying Accumulative time
No. power, Wt each level of microwave power time, min of drying, min
Initial Final
1. 900 W 2002.001 880.62¢ 5 5
2. 810 W 880.628 574.742 2 7
3. 720 W 574.742 420.302 1 8
4, 630 W 420.30: 340.01: 1 9
5. 540 W 340.012 300.134 2 11
6. 450 W 300.134 130.115 5 16
7. 360 W 130.11! 175.01! 5 21
8. 270 W 175.05 89.59¢ 9 30
9. 180 W 89.598 60.044 10 40
10. 90 W 60.044 10.608 40 80

Table 4: Comparison of Color parameter for tomatagber

Microwave power level Colour value

"L"value "a"value "b"value Ae
Fresh tomat 42.8( 23.9( 23.5( -
Microwave drying at 90 W 39.16 29.170 21.79 6.55340

Step by step decreasing level of microwave power .3B9 27.970 20.04 8.52209
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fresh Wﬁxﬁ?””_”‘””i_x
tomato 299W gqow 720W

Fig 4: Variations in colour parameter of tomato plewcompared with fresh tomato and step by stepedsing
microwave power drying
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Fig 5: Moisture content Vs drying time in step bgsdecreasing microwave power level
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Fig 6: Moisture Ratio Vs drying time in step bystecreasing microwave power level
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Fig 7: Drying Rate Vs Avg moisture Content of sbgpstep decreasing microwave power drying.

Table 5: Encoding of the product considered fossenevaluation

Product code Name of product

A Tomato soup prepared from tomato powder drieaDat\W

B Tomato soup preparerom tomato powder ied at 810 V

C Tomato soup prepared from tomato powder driet2atW

D Tomato soup prepared from tomato powder driegBatw

E Tomato soup prepared from tomato powder dried @i\

F Tomato soup prepared from tomato powder dat 450 W

G Tomato soup prepared from tomato powder dri@6atW

H Tomato soup prepared from tomato powder dried @t\V®

| Tomato soup prepared from tomato powder drietBatW

J Tomato soup prepared from tomato powder driéx &/

K Tomato soup prepared from tomato powder driedgistep by step decreasing microwave power

level from 90 W to 900 W.
L Commercial tomato sol
Table 6: ANOVA for sensory evaluation
Sr. No. Name of product Factor means
1 Tomato soup prepared from tomato powder driéaDatw 3.50
2 Tomato soup prepared from tomato powder driedlatw 5.00
3 Tomato soup prepared from tomato powder driet2atw 4.25
4 Tomato soup prepared from tomato powder driggBatw 4.6%°
5 Tomato soup prepared from tomato powder driggtatw 5.48
6 Tomato soup prepared from tomato powder drietbatw 7.27
7 Tomato soup prepared from tomato powder dried6atw 7.38
8 Tomato soup prepared from tomato powder drivatw 7.38
9 Tomato soup prepared from tomato powder driek8atw 7.38
10 Tomato soup prepared from tomato powder dri€xD A/ 8.50
11 Tomato soup prepared from tomato powder drietigustep by step 8.57
decreasing microwave power level from 90 W to 900 W

12 Commercial tomato soup 8.13

F-Ratio = 90.27 and C.D. (5%) = 0.52293
*Values superscripted by similar letters are at path each other.
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= o m= mC

Fig 8: Sensory Evaluation of tomato soup showingking of various factors by 12 Judges

ensured for samples dried microwave power of 90 Wcase of drying at lower levels of microwave power
The samples dried using step by step decrease ibelow 450 W, whereas in case of higher levels of
microwave power levels, as discussed above, alsmicrowave power above 450 W, no considerable
ensured quality of product at par of samples daiel0  constant period was observed, instead, rest of the
W microwave power level. These two samples weredrying after initial increase, took place in fatlimate
having quality at par with that obtained in case ofperiod. The colour quality of the product decreases
commercially available similar product. significantly with the increase of the microwaveng.
The step by step decreasing microwave drying
4. Conclusion technique for drying of tomato wedges from
Ripen tomato were selected for dryn’]g and Cutmicrowave power level of 900 W to 90 W giveS simila
into tomato wedges. Drying protocol was standartiize quality product as dried at 90 W microwave powers
from 900 W to 90 W microwave power levels. Dried and is well comparable with quality of similar
tomato wedges were ground into powder and it waommercial product. In step by step decreasing
analyzed for moisture, colour and sensory evalnatio ~Microwave drying technique for drying, the dryimge
was found that drying time decreases consideratity w (1.33 h) required is merely 20 % of that requiréch}
an increase in the microwave power. Drying ratensho for drying using 90 W microwave power, ensuring at
first an increase at all levels of microwave powed Par quality product.
constant drying periods for considerably long petfiio
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