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Abstract

Internal mass transfer during osmotic dehydration of carrots in sugar solutions was examined
as a function of concentration, temperature and immersion time of those solutions using moisture
loss, sugar gain, molality and rate parameter. Influence of osmotic dehydration and blanching on
browning reaction of vacuum dried carrots(3% MC: wet basis) was also evaluated. Increasing the
concentration and temperature of sugar solutions increased moisture loss, sugar gain, molality
and rate parameter. Water loss and sugar gain were rapid in first 4 min and then levelled off. The
rate of sugar gain and molality changes on temperature was significant in lower concentration(20°
Brix) compared to higher concentration(60° Brix). The changes of rate parameter were affected
by concentration than by temperature of sugar solutions. Moisture loss during osmotic
dehydration using a sugar solution(60° Brix, 80°C) with 20 min immersion time was 55.7%. Effect
of osmotic dehydration and blanching before vacuum dried to 3% MC(Wet basis) on browning
reaction was significant. Minimum browning reaction during vacuum drying was carried out
using pretreatments such as osmotic dehydration in sugar solution(40° Brix, 80°C) with 16 min
immersion time(0.D.=0.09) and blanching with 12 min immersion time at 80°C(0.D.=0.31)

compared to control(0.D.=1.59).
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Fig. 1. Water loss and sugar gain as a function of
immersion time and "Brix at 80°C.

®, A Water loss with 20 and 60° Brix sugar solution

O, A Sugar gain with 20 ond 60° Brix sugar solution
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Fig. 2. Water loss and sugar gain as a funcrior of
immersion time ond temperoture at 30° Brix sugor

solution.
o, A w Water loss at 60, 70 and 80°C
O, &, 0 Sugar gain at 60, 70 and 80°C
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Fig. 3. Water loss as a tunction of immersion time, Brix
and temperoture of sugar solution
* g water [oss/100g wet carrot
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Fig. 4. Sugar gain as a fuaction of immersion time, Brix
and temperature of sugar solution.
* g sugar gain/100g wet carrot

Fig. 6. Rate parameter, k, as a function of Brix and
temperature of sugar solution.
* Sugar moles/kg woter min®®

£ 45 ohAHS @3S o Salgl cHR?=0,9983).

TN LT
80COI A B2g 4 &4 (20, 30, 40 T 60° Brix)
2 ARG AZE A7 AT B0CA A 5 B2 %)

MOLALITY OF SUGAR IN CARROTS
LT i -

"SUGATR IN CARRO

Fig. 5. Molality of sugar s a function of immersion time,
Brix and temperature of sugar solution.
* Sugor moles/kg water
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Table 1. Regression coefficient of second degree polynomial for four response veriables as o function of “Brix and °

C of sugar solution

Bla) Bza) Bga) Bua) Bsa) Bsa) R2
Water loss'/P! 35.3574 16.2603 4.6373 .2.9776 0.2025 1.8383 0.9897
Sugar gain2)?) 10.0403 4.2007 0.5914 06182 -0.1783 -0.3385 0.9904
Malality3®) 0.5357 0.3907 0.1084 0.0594 0.0105 0.0710 0.9363
Rate parameter? 0.1160 0.0797 0.0195 0.0052 -0.0005 0.0120 0.9923

1) g woter loss/100g wet carrot
2) g sugor gain/100g wet carrot
3} sugar moles/kg waoter

4) sugar moles/kg water min®®
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Fig. 7. Effect of blanching and HTST osmotic
dehydration at 80°C on browning reaction for carrot
dried to 3% moisturelwet basisi using a vacuum drier
with 70°C.

A 20° Brix sugar solution
® 30° Brix sugor solution

O 40" Brix sugar soiution
0 60° Brix sugor solution
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