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ABSTRACT

The objective of the present study was to develdpnational product from the osmo-dehydrated Fupple
incorporating FOS with acceptable physical, chermaad sensorial characteristics and potential fanemercial-
scale production. Some treatments were discardedtouexture and water activity that did not reable desired
quality parameters. The products submitted to thma-dehydration treatments presented a greatemiitaC loss.
All the treatments obtained sensory scores of @& i@ points scale for all the attributes, except thispness,
indicating good acceptance. The sensory scores iandrporated FOS quantities indicated that the osmo
dehydrated apple products have potential for conesméscale production.

Key words: sensory analysis, functional product, apple, comtbiconservation methods

INTRODUCTION studied guava dehydration by osmo-convection
(osmo-dehydration and convective drying) and
Brazil is a large producer of fruits but the ladk o observed that high drying temperatures modified
suitable transport system, packing and storagde product texture, which became more rigid and
results in huge post-harvest losses (Gomes 200Brown in color that damaged the quality of the
Dehydration is an alternative to make fruitsend-product. Other authors also studied the
available for a longer period of time, aggregat@smotic dehydration in combination with
value to the product and reach another type afonvective drying for the product development
consumer market (Meloni 2003, Rauolt-Wack(Azevedo and Jardine 2000, Elias et al. 2008,
1994, Vega-Mercado et al. 2001). Giovanelli et al. 2002, Pereira et al. 2003, Tan et
Osmo-dehydration favors tissue softness with lesal. 2001, Torreggiani and Bertolo 2001).
shrinkage during the drying because thé€onsumption of pre-biotic foods has increased
dehydration solute is impregnated during theecently because of the appeal of their
processing. This means that with greater solidéinctionality and the well-being they generate for
entry, there is less resistance to the produdhe individual (Gibson and Roberfroid 1995). In
compression compared with the non-osmothis context, the oligosaccharides are non-
dehydrated product (Lewicki and Lukaszuk 2000¢igestible carbohydrates have various
Rauolt-Wack 1994). Sanjinéz-Argandofia (2005physiological functions (Burigo et al. 2007, Qiang
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et al. 2009). Among the functional drying experiments were carried out at 50, 60 and
oligosaccharides, short chain fructo-70°C until the product reached moisture below 25
oligosaccharides (FOS) have been used witho, as recommended in ANVISA CNNP n° 12
increasing frequency as food additives with thgBRASIL 1978) for the dehydrated products and to
possible benefits, including the support for thegyuarantee the microbiological, physical, chemical
beneficial gastrointestinal flora and reduction ofand sensory stability of the product. The color of
infectious diarrhea (Rhoades et al. 2006). Théhe samples was determined by the CIELAB
fructo-oligasaccharides are known for their abilitysystem parameters L*, a* and b* where L*
to stimulate the growth oBifidobacteriumand defined the luminosity (L* = 0 black and L* = 100
Lactobacillus and to inhibit that of potentially white) and a* and b* determined the chromaticity
pathogenic bacteria, such aBnterobacteria (+a* = red and —a*= green, +b* = yellow and —b*
Clostridium and Salmonella (Mussatto and = blue). The cylindrical coordinated H* and C*
Mancilha 2007, Passos and Park 2003, Qiang et alere calculated according the equations 1 and 2,
2009). respectively, where C* defined the chromaticity
The objective of the present study was to develofcolor intensity, the chromaticity values close to
a functional product from the osmo-dehydratedero determine neutral colors and those nearer to
Fuji variety apple with incorporated fructo- sixty determine vivid colors), and H* was the tone,
oligosaccharides (FOS) that should haveero = red, 90 = yellow, 180 = green and 270 =
acceptable physical, chemical and sensoridilue) (Hunterlab, 1996).

characteristics with potential for commercial scale

production. e = arctar{b—*j )
a*
MATERIAL AND METHODS C*=+Ja*? +p *2 @)

The Fuji variety apple was chosen due to its lowey,

average annual price (R$1.56) and goo L ]
availability in the Brazilian market (81.3%) gﬁrlfganacﬂé% aingéf(r: model  Cx-2 (Decagon,

(Cetnarski Filho et al. 2008). Moreover, WhenThe maximum rupture force and the probe
compared with the Gala and Golden Red Va“et'esenetration distance were determined using a

: , om .
it has less soluble solids (12.4 °Brix against 14. AXT2i model texturometer (Stable Micro

and 16.1 °Brix, respectively). stem, Surrey, United Kingdom) with a ¥4"
Fuji variety apples were purchased from the loca i);lmete’r progé (PIO 255)9 The stipulatfed
market in Londrina city, PR, Brazil, and WereFonditions were 1.0 mm/s pre-test speed, 1.0 mm/s

fi?)frféii b)'ll'h(ra];m(\)/\?:rgeItzvaZLezlzeWitihaazut? 2 est speed, 10.0 mm/s post-test speed, 10.0 mm
detergen.t disinfected with 50 ppm Sodiumpiston penetration distance. Ten samples were

hypochlorite solution (Carnelossi et al. 2005) an nalyzed from each treaiment, each with three
ypochi ) L . (genetrations. Vitamin C content was analyzed by
cut in slices approximately 5 mm thick, horizontal

to the endocarp (crosswise to the axle) withou he 43.064 method of AOAC (1994), modified by
b enassi and Antunes (1988) where the standard

_rrehrgo;/gg d;hivgfflrgrrllaosvsega\?vistfrt;]ne'T(')r;geup;%te)%xtraction solution (metaphosphoric acid solution)
9 Jas substituted by an oxalic acid solution. The

coconut perforator. The slices were immersed in X . :
P fucto-oligosaccharides in the samples were

o e . . " oro
% citric acid solution (w/v) at 24 - 25°C for 15 quantified using a Megazyme® (Method AOAC

s NeUSek 1 2005 v oSl s e 5255 ennymane i
Y ' y RUC 5/2008, Bray, Ireland).

with Beneo Orafti® P95 (Tienen, Belgium) at l:10The sensory evaluation and the purchase intent of

fruit:solution ratio. Table 1 shows the osmotic anqhe osmo-dehydrated apple slices containing
control treatments carried out on the apple Shces'fllmctional ingredient (FOS) was carried out using

The apple slices were dried in a chamber (Tecn% . . . ; o
A S ) n affective test (nine-point hedonic scale with “9
TE model 394/3, Piracicaba, Brazil) with 12 ms.h as I like it very much” and “1” as *I didn't liket

ir ci i + 2° i . - .
air circulation and + 2°C accuracy. The convectlveat al’) and, respectively, with 50 panelists,

ater activity was determined by an AQUALAB
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including the students, staff and professors fronAll analyses were carried out in triplicate, except
the State University of Londrina. Necessaryfor the color analysis (six repetitions). Analysis
approval was obtained from the Ethics Committe@ariance and the means test (Tukey) were
for Research with Human Beings (PF173/09). Theerformed using the statistical software StatiStica
physical and chemical analyses carried ouf.0 (StatSoft). Level of significance was set at
previously were used as the parameter to choog0.05 for the null hypothesis.

the treatments used in these sensory analysis.

Table 1 - Treatments submitted to convective drying at B0algd 70°C*.

Code Treatment

MC Control Fuji Apple slices

MA Acidified Fuji Apple slices
MO45 Fuji Apple slices osmotically dehydrated witboo [FOS] at 45°C
MOG60 Fuji Apple slices osmotically dehydrated witb%o [FOS] at 60°C
MCJ Commercial dehydrated apple (Jasnfifeand)

* D50, D60 and D70 were added to the code, whempégatures 50, 60 and 70°C were used, respectively.

RESULTS AND DISCUSSION pigments concentration since the solute creates a
protective barrier that prevents the pigments exit,
Color and consequently, color loss by the fruit (Peretra
Tables 2 and 3 show the color parameters of th@l. 2006).

apple slice samples before and after convectivehe L* (luminosity) is the most significant
drying at different temperatures. The commerciaParameter that indicates enzymatic browning
product (MCJ) showed L* values of 71.76 + 3.37,during the process. Valente (2007) and Tan et al.
a* of 7.89 + 1.18 and b* of 26.76 + 2.40. (2001) reported that longer osmotic treatments
The low values of the a* parameter demonstratetgsulted in greater alterations in the fruit. Fegdr

its lesser importance in the apple color assessmegftows the initial and final luminosity (L*)
before drying, because neither the red nor gredrprameter for all the treatments carried out on the
colors were very pronounced in the initial produc@pple slices. The Tukey’s test and the t-test were
(Pereira et al. 2006). When this value was positivecarried out for the intra- and inter-treatmentshie

an accentuated red color was observed in the apgiitial and final periods to determine the
slices. significant differences (at the 5% level of
The apple processing (osmotic and dryingpignificance).

increased the b* parameter probably due to the

Table 2 -Initial and final color parameters of control arddified apple slices submitted to convective dgyat 50,
60 and 70°C.

Treatment — Initial . — Final .
MCD50 2.23+0.65 28.47+1.89 8.52+1.79 36.91+2.57
MCD60 2.73+0.87 24.27+1.97 7.02+0.79 38.84+1.69
MCD70 -0.14+0.27 22.40+1.43 3.37+1.12 31.12+2.85
MAD50 1.54+0.43 19.69+2.58 9.11+1.04 38.04+1.72
MADG60 0.97+0.45 23.84+1.37 7.95+1.69 36.53+1.04
MAD70 -0.45+0.24 23.23+2.42 5.31+1.42 30.96+1.99
MO45D50 1.70+£0.24 24.58+1.35 6.49+1.15 26.05+1.15
MO45D60 -0.12+0.42 20.25+0.96 5.68+2.17 31.81+1.43
MO45D70 0.31+0.10 25.44+0.98 8.32+0.83 31.76+0.89
MO60D50 5.17+1.34 19.94+2.63 4,58+1.13 24.82+2.06
MO60D60 -1.11+0.82 16.57+1.14 4,12+0.94 23.45+0.48
MO60D70 3.37+0.92 21.53+0.46 7.40+0.89 26.80+1.34
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Table 3 - Color parameters
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calculated for osmotically dehiett Fuji apples submitted to drying at 50, 60 and

70°C.
Treatments Initial Final AE
H C H C
MCD50 1.49 28.56 1.35 37.88 10.53
MCD60 1.46 24.82 1.39 39.47 15.76
MCD70 -1.56 22.39 1.46 31.30 11.69
MAD50 1.49 19.75 1.34 39.11 20.44
MADG60 1.53 23.85 1.36 37.38 15.40
MAD70 -1.55 23.23 1.40 31.41 17.46
MO45D50 1.50 24.64 1.33 29.85 5.58
MO45D60 -1.56 20.25 1.39 32.83 15.02
MO45D70 1.55 25.44 1.31 32.83 10.26
MO60D50 1.32 20.56 1.39 25.24 7.47
MO60D60 -1.50 16.61 1.40 23.80 8.69
MO60D70 1.42 21.79 1.30 27.80 6.94
C is the chromaticity; H is the tone.
“L* final  wL* initial
MOB60D70 A A
MO60D60 & 4be, B
MO60D50 [t A a . A
MO45D70 Chia A
MO45D60 b A
MO45D50 S A bc. A
MAD70 [ = aB
MAD60 == «abe, A
MAD50 [ — Labc, B
MCD70 k& = ab, B
MCD60 K «ab, B
MCD50 § ‘ . ot ‘
55 60 65 70 75 80
Luminosity (L*)

abcaverages for different treatments (for initial &fid final L¥) with similar lower case letters aiengar

(Tukey's test)*® averages for treatment with identical uppercaterkare similar (t-test).

Figure 1 - Parameter of luminosity (L*) of Fuji apple slicegsbmitted to osmo-convective drying.

The initial and final L* values of the M60D50 factor was the most expressive in defining thet frui
apple slices treatment were lower and differentolor and had much higher b* values compared to
from all the other treatments studied. The initiakthe a* parameter.

and final L* values of the MCD60, MCD70, The tone (H*) of the samples compared to ithe
MAD50, MAD70 and MOG60D60 apple slices naturaapple slice decreased, indicating the loss of
treatments were significantly different. Thetonality from the fruit, except in the MCD70,
decrease in L* value of the osmo-dehydrated applIAD70, MO45D60 and MO60D60 treatments
slices compared with the fresh product has beethat increased, probably due to pigment
reported by Germer et al. (2010). concentration. The\E* that indicated the mean
According to Pomeranz and Meloan (1994), thalifference among the color parameters of the
chromaticity (C*) indicates the color saturation orprocessed andn natura apples (Table 3) was
intensity, describing, for example, how brick redlowest for the MO45D50 (5.58) and highest for the
differs from tomato red, and the H* tone is theMAD50 (20.44), and the random results indicated
color characteristic described by the words greerhat there was no relation with temperatures.

blue, red and yellow, and these two parameters are single condition that favored the product color
influenced by the a* and b* values. Thecould not be selected from these observations. The
chromaticity value of the apple samples performetiehavior of a*, b*, C and H parameters were
similarly to that of the b* parameter, because thisimilar regardless of treatment, except those dried
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at 50°C. At this temperature, color change anthe studies continued with apple slices subjeaed t
texture were affected, giving the product an etasti

characteristic and wet appearance even when tlieying at 60 and 70°C.

apple slices reached the desired moisture. Thus,

Table 4 -Parameters to assess the quality of osmoticallydtated apple slices and with convective drying.

Treatment  Water activity* Maximum Vitamin C contgnt Purchase  Fructan content
rupture force (N) (mg/100g DM) intent (g/100q)
MC 0.99%+0.00 - 718+ 2 - -
MCD60 0.47°+0.02 7.642.1 - - -
MCD70 0.40+0.02 7.1%25 19°+1 3.4 1.9°40.3
MA 0.99°%0.00 - 7¥+5 - -
MADG0 0.41°+0.00 9.3°+2.8 - - -
MAD70 0.39°40.02 8.1°3.1 20°+ 1 3.6 0.8°+0.4
MO45D60 0.57+0.00 16.9'+3.8 - - -
MO45D70 0.53°0.01 22.745.0 12°+1 3.0« 31.2°+2.9
MO60D60 0.52'+0.00 40.1°+4.1 11°+ 3 2.6° 42 .5%3.4
MO60D70 0.51°°+0.00 67.1°4+9.9 9%+ 1 3.1°c¢ 44.0%5.8
MCJ 0.39°+0.02 7.840.9 20°+ 3 4.0° 2.4%1.1

"Mean and standard deviation of three repetiti8fi€olumns with the same letter do not differ sigmifidy for the Tukey’s test
(p > 0.05). DM — dry-matter°Columns with the same letter do not differ sigmifidy (p > 0.05).

Water Activity (A w) deteriorate due to microorganisms. Furthermore,
Apple slices submitted to the acidification processhe water activity close to 0.3 showed that the
andin natura did not differ significantly for the chemical and enzymatic reactions stopped because
water activity. Fresh fruits, such as the appleeha of the high solute content and lack of solvent
high water activities (4> 0.90) that indicate great (Franco and Landgraf 2003). Cérdova (2006)
susceptibility to the microbiological deteriorationstudied commercial osmotically dehydrated
and enzymatic reactions. When thg & reduced combined with convective drying Fuji apples and
due to the drying process (below 0.60), theeported values similar to those found in the
microbiological growth is reduced.The apple slicepresent study (0.976 to 0.987) for the natura
dried at 70°C, acidified and dried at 60 and 70°Gruit and 0.532 to 0.558 for the commercial
and the commercial ones (MCJ) did not differproduct.

significantly. The control samples dried at 60°C

was the only treatment that differed from theMaximum Rupture Force

others, probably due to the small inhereniThe maximum rupture force of the apple slices
differences in total soluble solids content of thesubmitted to the control and acidification
raw material. treatments and dried at 60 and 70°C and the
There was no significant difference in the watecommercial product did not differ. These values
activity between 60 and 70°C in the convectivawere lower than the MO45 and MOG60 treatments
drying for the treatments submitted to osmotidried at 60 and 70°C that differed from each other,
dehydration (MO45 and MOG60). However, theranging from 17 to 67N. This difference was due
treatment MO45 dried at 60°C presented théo the FOS concentration present in the osmotic
highest A, value for these treatments and arsolution, and that was incorporated in different
elastic aspect, as occurred in the experiments quantities, depending on the temperatures (45 or
50°C that were removed from the study. 60°C). The fruit reached 75 % moisture at the end
According to Chiralt and Talens (2005), theof the osmotic dehydration in the treatment MO45,
expected changes in the mechanical responsehile the moisture content in the MO60 was 65 %.
provoked by the osmotic processes would be &his meant that the initial total solid contentlire
decrease in the stress-strain relationship, atonvective drying was different for each treatment
increase in the elastic character and changesin tand altered the final texture of the products.

failure mode. Thus, if the apple slices processed iBuchweitz (2005) assessed the rupture force of
the treatments studied were stored in propessmotically dehydrated kiwi fruits (56 % wiw
packaging and temperatures, they would nosucrose and 70°C for 2h) and dried in a forced air

Braz. Arch. Biol. Technol. v.55 n.6: pp. 927-93&WDec 2012



932 Egea, M. B. et al.

chamber at 40°C. The kiwi slices decreasethe in natura fruit of around 85 %. The losses
approximately 28 % in maximum rupture forceobserved during processing were due to the water-
compared to the initial raw material during thesoluble nature of vitamin C that probably
two-hour osmotic dehydration period. Thesolubilized in the osmotic solution (Brandelero
firmness of the kiwi slices increased after the2005). Buchweitz (2005) studied kiwis fruits and
drying. This suggested a weakening of the celleported ascorbic acid lossesimfaturafruit and
structure while the osmotic exchanges wer¢he combination of osmotic dehydration and air
intense, as a direct reflection on the reduction idrying of around 31, 53 and 67 %, respectively.
slice firmness. Thus, after the drying, the solute¥here was no significant difference among the
conferred greater rigidity to the cell structure ofvitamin C contents of the treatments MO60D60
the fruits and contributed to obtaining slices withand MO60D70 that constituted the same osmotic
greater rupture resistance and instrumental textuteeatment with different drying temperatures, i.e.,
with values closer to the fresh fruit. the 10°C increase in temperature did not affect the
The parameters in the control samples dried at 80tamin C degradation. According to Souza Filho
and 70°C showed higher value for the firstet al. (1999), ascorbic acid losses during the
temperature where there was greater dislocatiomsmotic and heating processing were due to water
distance of the probe and elastic aspect comparedfusion, and chemical and thermal degradation.
to drying at 70°C (data not shown). ThisHowever, the ascorbic acid content in the present
performance also occurred in the acidifiedstudy for the treatments were higher than that
treatments dried at 60 and 70°C. However, this ditbund for the fresh varieties by Feliciano et al.
not occur in the osmo-dehydrated samples becaué2010) and by Li et al. (2008).

they began the drying process with a greater total

solid concentration compared to the control an@&ensory Assessment

acidified treatments. The following treatmentsTo carry out the sensory analysis, a recruitment
were selected for sensory assessment based, on duestionnaire was applied to the panelists to
and texture parameters: control and acidificatiomharacterize them for their preferences. Among the
dried at 70°C (MCD70 and MAD70), treatmentpanelists, 90 % liked the dried fruits and all of
MOA45 osmotically dehydrated and dried at 70°Ghem liked foods with fiber sources. The
(MO45D70) and treatment MO60 osmoticallyconsumption frequency of the dried fruits was
dehydrated and dried at 60 and 70°C (MO60D6@onsidered low, shown by 58 % of the panelists

and MO60S7). who had never eaten dehydrated apple, 38 %
occasionally and 8 % had eaten dehydrated apple
Vitamin C Content moderately. The foods with fiber sources were

The apple slices submitted to the acidifiedconsumed frequently by 60 %, moderately by 28%
treatment showed the highest vitamin C content aind occasionally by 10 % of the panelists.

73 mg/100 g dry matter (Table 4). There was ndhe preference test was carried out using a nine-
significant difference compared to the natura point structured hedonic scale, shown in Figure 2,
apple or the acidified treatment. The lowesfor the osmotically dehydrated apple slices dried a
concentration was 9 mg/100 g dry matter for appldifferent temperatures and for the control and
slices osmotically dehydrated (40 % m/vacidified treatments and for the commercial
concentration and 60°C temperature) and dried @roduct. There was significant difference among
70°C. The controlif naturg and acidified apple the treatments studied for all the attributes
slices did not differ for vitamin C content, bueth analyzed (color, aroma, flavor, crispness and
differed from all the other treatments. The controblobal appearance) (Fig. 3 and Table 5). Table 5
and acidified treatments dried at 70°C lost aroundhowed that all the treatments received sensory
72 % vitamin C compared to thie naturafruits. scores greater than 6 (I like it slightly) for tle
Furthermore, they did not differ between eachattributes, except the crispness that indicatet tha
other but they differed from all the otherthe panelists accepted the product.

treatments. The three treatments osmoticallffhe means for the color attribute ranged from 6.2
dehydrated (MO45D70 and MOG60 dried at 60 anqMO60D60) to 7.1 (MCJ) and there was
70°C) did not differ, but were different from all significant difference only between these two
the other treatments. These treatments presentedatments. Thus, it could be stated that the apple
the highest values of vitamin C loss compared tslices dehydrated by the various experimental
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treatments, except MO60D60, presentedcidification treatments dried at 70°C. The aroma
acceptance similar to the commercial product. Thacceptance score for the sample MO60D60 was the
means ranged from 5.7 (MO60D60) to 7.2 (MCJJowest among all the treatments, probably because
for the aroma attribute. The commercial producof the lower temperature and consequently longer
was not different from the MO45 and MOG60drying time needed to reach the required moisture,
treatments dried at 70°C and the control andnplying a greater aroma loss during the process.

RECORD CARD FOR ANALYSIS OF ACCEPTANCE TEST
Name: Dhate:
You are receiving samples of dried apple with a fiber source. Please assess the codified
sample and indicate, based on the scale below. whether vou liked or did not like each
attribute.
9 — T liked it very much
8 —Tliked it a lot

7 — I liked it moderately Artributes Value
6 — I liked it slightlyv Color

5 — I didn 't like it/T didn't dislike it Aroma

4 —1I didn 't like it slightly Flavor

3 — I didn 't like it moderately Crispness

2 —1I didn 't like it very much Global

1 —1I didn't like it at all

Purchase intent

Indicate on a scale from 1 to 5 what your attitude would be if you found the sample for sale:
5 — I certainly would buv it

4 — I might buv it

3 — I might buy it/ I might not buv it

2 — I might not buy it Sample Walue

1 — I certainly would not buv it

Comments:

Figure 2 - Record card used in the sensory analysis of thepaance test and purchase intent of
osmotically dehydrated apple slices submitted toveotive drying.

— —MCD70 MAD70 - - - MO45D70 MO60D60 —— MO60D70 «----- MCJ

Color

Global g
Appearanceé v~ ( d

Crispness “Flavor

Figure 3 - Acceptability test of osmo-dehydrated apple subptto convective drying.

Table 5 -Scores of the acceptance tests for apple slidegdated by osmo-convective drying.
Treatments Color Aroma Flavor Crispness GA
MCD70 6.8% 7.1° 7.2% 5.5° 6.7
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MAD70 7.0% 7.2° 7.2% 6.1° 6.9%
MO45D70 6.6 6.5% 6.4 4.3¢ 5.9%
MO60D60 6.2 5.7° 5.7°¢ 3.6° 5.2¢
MO60D70 6.7 6.5% 6.5 5.5° 6.1°¢
MCJ 7.1° 7.2° 7.6° 7.7° 7.5°

GA — global appearance.
3¢ Means in the same column and with the same létterot differ significantly (p>0.05) by the Tukeytist.

Some authors have reported that for osmaopresented the highest mean, but did not differ from
dehydrated products submitted to convectivéhe control treatment or the acidified treatment
drying the most important characteristics aredried at 70°C. Cérdova (2006) assessed apple
flavor and texture that depend on the solute used cubes osmotically dehydrated with sucrose and
preparing the osmotic solution and can generatgorbitol and submitted to convective drying. The
residual flavor (Brandelero 2005, Cérdova 2006)sensory preference (global appearance) was
In this case, compared to the control and acidifiedarried out, and only the treatment osmo-
treatments submitted to drying, the osmodehydrated with sucrose was used for the
dehydrated apples obtained lower means for theharacteristic profile test, because the scores
attributes  assessed. The  osmo-dehydrateattributed to the samples pre-treated with sorbitol
treatments had difference in flavor acceptance, andere relative low and sorbitol was not well
the commercial, control and acidified samplesccepted as dehydrating agent. Blanda et al. (2009)
dried at 70°C presented higher scores than thstudied osmo-dehydrated strawberries and stored
samples M045 and M060 dried at 70°C and M06@rozen for one month and found that lower
dried at 60°C. temperatures at the osmotic dehydration step had a
The commercial product obtained the best meafavorable effect on visual appearance. This trend
for the crispness attribute (7.7) that waswvas reversed in this study when the treatments
significantly different from the other samples. TheMO45D70 and MO60D70 were compared,
lowest means were attributed to the sampleecause the higher drying temperature increased
MOA45 dried at 70°C and MOG60 dried at 60°C. Thehe rate of convective drying, reducing the loss of
control, acidified and MOG60 treatments dried atharacteristics of the product.

70°C obtained intermediate crispness means. Thégure 3 shows that the mean scores for the
samples MO45D70 and MO60D60 presenteddommercial product were greater for all the
absence of crispness and stuck on teeth, accordiatjributes assessed. The mean scores for the MO60
to the comments of the panelists on the sensogpple slices dried at 60°C indicated that this
record cards. This increase in the elastic charactereatment was the least preferred by the panelists,
probably was caused by the alteration of thalso confirmed by the purchase intent (Table 4), so
middle lamella, alteration of cell wall resistancethat this sample would not be suitable for
changes in air and liquid volume fractions in thecommercialization. The purchase intent
sample and changes in sample size and shapssessment (Table 4) was applied together with the
(Chiralt and Talens 2005). The MO60D70 wassensory acceptance test, using a 1 to 5 scale (Fig.
“brittle” that was classified by some panelists a2). The commercial product obtained the highest
hardness, confirmed by the texture analysis whemaean (4.0 - possibly would buy) and did not differ
this treatment showed the highest maximunsignificantly from the acidified treatment dried at
rupture force. 70°C. The control sample dried at 70°C obtained
The apple slices of the treatment MO60 dried aB.4 (might buy/might not buy) for the purchase
60°C obtained the lowest mean for the globaintent and did not differ significantly from the
appearance attribute (5.2) but did not diffeMM060 dried at 70°C, with mean 3.1 and MO45
significantly from the other osmo-dehydrateddried at 70°C mean 3.0. Among the samples
treatments. This mean was close to 5, i.e., thgroduced by osmotic dehydration and convective
indifference limit on the scale used, indicatingtth drying, the MO60D70 presented the higher means
the product was not rejected by the panelistdor the sensory attributes and for the purchase
There was significant difference between théntent.

products and the commercial product that
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Fructans Content Benassi MT, Antunes AJ. A comparison of meta-
The fructo-oligosaccharides (FOS) content was phosphoric and oxalic acids as extractant solutions
calculated by the fructans content in the products for the determination of vitamin C in selected

(Table 4). The FOS was quantified in the fructans VegetablesBraz Arch Biol Technol1988; 31 (4):

as 64.9 + 0.2 g/100g fructans, and this proportiogl507'513'

d t lculate the EOS trati anda G, Cerretani L, Cardinali A, Barbieri S, Bam
was used 1o calcuiate the concentra IonA, Lercker G. Osmotic dehydrofreezing of

present in the samples studied. ~ strawberries: Polyphenolic content, volatile pmfil
The fructans content in dehydrated apple slices and consumer acceptandeod Sci Technol - LEB
produced by convective drying at 70°C (control 2009; 42(1): 30-36.

and acidified) and the commercial product did noBrandelero RPH, Vieira AP, Telis VRN, Telis-Romero
differ but they differed from the osmotically J, Yamashita F. Aplicacdo de revestimento
dehydrated products. The treatments MO60D60 comestivel em abacaxis processados por meétodos
and MO60D70 did not differ in the fructans COmbinados: isoterma de sor¢do e cinética de
content because they were submitted to the saméi€sidratacdo osmétic&iénc Tecnol Aliment2005;

temperatures and osmotic concentrations, diﬂeringéiéﬁ: ﬁ?‘étge?m da Sadde. Resolucio ne 12. 30 de
only in the convective drying temperature. ' ' § ’

. ’ ) marco de 1978. Aprova as normas técnicas especiais,
The FOS incorporated in the apple slices by the j; estado de Sao Paulo, revistas pela CNNP, redativ
osmotic treatments ranged from 480 to 709 g/loOa alimentos (e bebidas), para efeito em todo o
g. A 50 g portion of the end-product would not territério brasileiro. Diario Oficial da Republica
exceed the recommended daily ingestion of this Federativa do BrasilBrasilia, DF, 24 jul. 1978.
ingredient of up to 30 g/day. This portion wasBuchweitz PR. Avaliagdo da Pré-Secagem de Kiwi
based on similar products in the market being (Actinidia deliciosa complementada por processos
offered in packages with this amount. The convencionais [PhD Thesis]. _ Campinas, Brasil:
commercial product, control and acidified Universidade Estadual de Campinas; 2005.
treatments dried at 70°C, presented 3.7, 3.0, ang"9%° T Fagundes RLM, Trindade EBSM,

; asconcelos HCFF. Efeito bifidogénico do fruto-
1.2 g FOS/100 g product. Since FOS were not oligossacarideo na microbiota intestinal de paegent
a_ldded to these treatments and according to the,y, neoplasia hematolégic®ev Nutr. 2007; 20:
literature apple was not a natural FOS source 491-497.

(Hauly and Moscatto 2002, Voragen 1998), thisarnelossi MAG, Yaguiu P, Reinoso ACL, Almeida

FOS content probably represented the sugarsGRO, Lira ML, Silva FG, Jalali VRR. Determinagdo

present in the fruitin natura and the fructans das etapas do processamento minimo de quiabo.

determination was carried out by quantifying the Hortic Bras 2005; 23 (4): 970-975.

reducing sugars. Cetnarski Filho R, Carvalho RIN, Martin VC.
Caracterizacdo da Maca Brasileira Comercializada
em Curitiba e Regido MetropolitariRev Acad, Ciénc
Agrar Ambient2008; 6 (1): 21-27.

CONCLUSION Chiralt A, Talens P. Physical and chemical changes
induced by osmotic dehydration in plant tissuesod

The osmo-dehydrated apples can be considered &ng 2005; 67: 167-177.

functional product due to their high FOS contentCérdova, KRV. Desidratacdo osmdtica e secagem

The product presented acceptable physical, convectiva de maca Fuji comercial e industrial

chemical and sensory characteristics and has[Dissertation]. Curitiba, Brasil: Universidade Feale

potential for the commercial-scale production. de Curitiba, 2006. _ _
Elias NF, Berbert PA, Molina MAB, Viana AP,
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