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Abstract

Carrots were dried using 30, 50, and 80% polyethylene glycol (PEG) or maltodextrin as a dehydrating agent,
and the dried carrots were compared with the freeze dried and hot-air dried in terms of rehydration ratio, color,
carotene content, and sensory evaluation. The amount of moisture loss during drying of carrots using PEG
or maltodextrin increased with increasing concentration of dehydrating agent. Rehydration ratio as well as
carotene content of the PEG-treated carrots were greater than those of freeze-dried or hot-air dried carrots.
Regarding color and sensory evaluation of the dried carrots, the PEG-treated and maltodextrin-treated carrots
were better than freeze-dried or hot-air dried carrots. These results suggest that drying of carrots using PEG
or maltodextrin is a very efficient method because of its good rehydration capacity and minimal destruction

of nutrients and cell structure.
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Fig. 1. Change in moisture content during drying of carrots using PEG and maltodextrin.
(a) PEG, (b) maltodextrin. @: 30%, aA: 50%, m: 80%. Bars represent standard error.

=4 ZH A9 e zpo|7t AAHA

4= o] 2743 Ao 7 BAETHI). ZegAZ
Z A G2 g5 o] 2EUAEY A Lo g
YR g2 Ao EYdgda
DEU2AEY EXET} cytorrhysis A4t o 23
o

wen, 24 440 BE BAdEeS

%3

o] 2 B4 54

V]
2o

o
el

[«

5AA% A ARE
BoR 4 Be Fe dBdEd, ok A 34
Galo] A so] Lgto] Z7he AOF FUATHII). 0|9}
e zhe Ve
AECRER

St Ao = AAETH(14,15). Hunter a,

Table 1. Hunter color values of freeze dried, hot-air dried,
PEG-treated, and maltodextrin—-treated carrots

Color parameter

L a b

Control” 61.13+0.37 23.15+0.18° 59.41+1.09

FD 7338+1.19" 22.84+0.71° 50.63+1.98°

HD 53.82+0.11° 18.11+0.45° 43.25+0.30¢
Maltodextrin (30%) 67.75+0.23" 28.36+0.31" 54.85+0.98"™
Maltodextrin (50%) 68.72+0.59" 27.85+1.32" 56.03+1.63"
Maltodextrin (80%) 67.93+0.36" 28.70+0.53" 56.01+0.85
PEG (30%) 67.75+0.23° 28.93+0.24* 50.01+0.15°
PEG (50%) 68.72+059° 27.32+0.48" 53.45+0.41°
PEG (80%) 67.93+0.36" 27.13+0.21" 50.70+0.44°

YControl: raw carrots, FD: freeze dried carrots, HD: hot-air

_dried carrots.

Z)Any means in the same column followed by different letters
are significantly different (p<0.05).
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Fig. 2. Rehydration ratio of dried carrots.
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(a) PEG, (b) maltodextrin. @: 30%, a: 50%, m: 80%, O: freeze drying, A: hot air drying. Bars represent standard error.
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Fig. 3. Photos of PEG-treated carrots before/after rehydration.
(a) PEG-treated carrots, (b) After rehydration of dried carrots (PEG), (c) Maltodextrin-treated carrots, (d) After rehydration of dried

carrots (Maltodextrin).
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Table 2. Crude carotene content of freeze dried, hot-air
dried, PEG-treated, and maltodextrin-treated carrots

Drying method Carotene (png/g)

Control” 1390+7.10°

FD 920+7.32¢

HD 770+ 2.03¢
Maltodextrin (30%) 823+24.85%
Maltodextrin (50%) 844+7.10¢"
Maltodextrin (80%) 906 +7.46¢*

PEG (30%) 1085+9.94°
PEG (50%) 1350+13.67°
PEG (80%) 1310+17.40°

YControl: raw carrots, FD: freeze dried carrots, HD: hot-air
dried carrots.

2)Any means in the same column followed by different letters
are significantly different (p<0.05).
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Table 3. Sensory evaluation of freeze dried, hot-air dried, PEG-treated, and maltodextrin-treated carrots

Organoleptic parameter

Odor Color Texture Appearance Overall
Control” 9.00+0.00"% 9.00+0.00° 9.00+0.00° 9.00+0.00° 9.00£0.00
FD 5.00+1.63° 6.00+1.94° 480+1.75° 5.00+1.49° 5.30+1.06°
HD 3.70+1.77° 3.90+1.45° 3.20+1.75° 3.60+1.65 3.80+1.40¢
Maltodextrin (30%) 6.00£2.16" 6.70+£1.57" 6.60+1.26" 6.70+1.49" 6.80+1.03"
Maltodextrin (50%) 6.00+1.83 6.50+1.18" 6.70+£1.25" 6.90+1.10° 7.20+0.92™
Maltodextrin (80%) 6.10£1.91° 6.50+1.35 6.20+£1.48 6.50+1.51" 6.80+£0.92°
PEG (30%) 6.40+151° 6.70+0.82" 6.60+0.84 6.60+1.07° 6.90+0.88"
PEG (50%) 6.60+1.07" 6.70+1.06" 6.20+£1.03 6.70+1.06" 7.10+1.10°
PEG (80%) 6.40+1.26" 6.40+0.70 6.00+£1.15" 6.30+£0.95" 6.70+0.95"

{”Controli raw carrots, FD: freeze dried carrots, HD: hot-air dried carrots.
YAny means in the same column followed by different letters are significantly different (p<0.05).
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