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3. Infrared radiation
4. Dry peeling
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1. Ascorbic Acid
2. Chemical/Lye/Caustic peeling
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Fig 1The schematic diagram of the Infrared Dry Fruit

Peeler system
1. Ceramic IR emitter; 2. Sample rotating part; 3.
Height adjustment screws;
4. Product (kiwifruit); 5. Electric motor.
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2. Image J software version 1.42e, USA
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1. Response surface methodology
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Table 1. Coded and non-coded values of
variables levels

Independent Coded 1 0 +1
variables levels
Power (W) X1 250 550 850

Distance X5 10 40 70
(mm)
Time (s) X3 45 85 125
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1. Central Composite Design
2. Lack of fit
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Ascoibic Acid (1mg/1002)
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AA content= 161.63 + (0.063xA) +

(0.596xB) - (1.060xC) + (0.0002 xAB) +
(0.0001 xAC) - (0.001 xBC) - (0.0001 %A-
(0.003xB) + (0.005 xC)

50

430 40 )
550 30 .
M % B: Distance (mm)

A: Power (W) 850 10

Fig 3 3D surface plot showing the interaction effects
on the Ascorbic acid contents
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1. Lightness/Brightness
2. Greenness
3.Yellowness
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B: Distance (mm)

Fig 2 3D surface plot showing the interaction effects
on the thickness of peel
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- (0.00005 xAB) - (0.00002 xAC) + (0.0001
xBC)+( 0.00002 xA)-(0.0005xB)-( 0.00008
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Fig 4 3D surface plots showing the interaction
effects on the color parameters a; iz a and c: b
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Fig 5 3D surface plot showing the interaction effects
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Total acidity

A: Power (w)

10250

Fig7 3D surface plot showing the interaction effects

on the total acidity
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Table 2 Optimizing indexes and ranges

Variable/

Lower

Upper

Response Target limit limit Importance
Power (W) In range 250 850 -
Distance (mm) In range 10 70 -
Time (s) In range 45 125 -
Peel Thickness T
(mm) minimize 0.25 0.75 +++++
AA content o
(Mg/100g) maximize 96.939 155.5 +++++
L* minimize 36.1 49.463 +++++
a* minimize -6.85 -3.16 +++++
b* minimize  15.646 21.259 +H+++
Brix (%) minimize 10.8 15.2 +++++
pH minimize 3.34 3.77 +H+++
Total acidity I
(9/100) maximize  1.004 15 +++++

Lightness (L*), Greenness (a*) and Yellowness (b*)
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Table 3 Physicochemical properties of infrared and lye @addwi fruits in optimum conditions

Peeling Thickness of  AA content L* a* b Brix H Total acidity
conditions peel (mm) (mg/100g) %) P (g/100g)
Infrared Heating 04 140° 37.61 -4.80 1755 12.03 35 1.16
Hot lye 0.64 119.9° 48.052°  -3.39 19.631 13.85 35 1.19

** Correspond to significant difference at p < 0.01
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Infrared (IR) radiation heating can be used asstagwable and effective method to eliminate theafse
water and chemicals in the kiwifruit peeling pracesd enhance the quality of final products. The
objective of this study was investigated the physi@mical properties of kiwifruits after IR dry pieg.

The effects of power (250-850 W), distance betwi&eamitter and sample (10-70 mm) and heating time
(40-125 s) on the thickness of peeled kiwifruitnskascorbic acid content, color parameters L*, iad a
b*, brix, pH and total acidity of kiwifruit were restigated. Lye peeled kiwifruits were used asrrob
The operating parameters of the IR peeling systemewptimized using response surface methodology
by Design-Expert software. The heating with a powfe446 W at the distance of 70 mm for 125 s were
found as the optimum op+erating conditions. In ttimdition the thickness of peeled kiwifruit skin,
ascorbic acid content, color parameters L*, a* hidbrix, pH and total acidity was 0.4 mm, 140 (/g
100 g), 37.61, -4.80, 17.55, 12.03%, 3.5 and 1916100 g), respectively. The IR peeled kiwifrugch
significantly high ascorbic acid content and lovckiness of peeled kiwifruit skin, color change domitk
compered to lye peeled one.

Keywords: Kiwifruit, Pleeing, Infrared radiation, Ascorbicid¢cResponse Surface Methodology
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