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Effect of Dextrin on Sorption Characteristics and Quality of
Vacuum Irying Dried Carrot
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Department of Food Technology, Korea University

Abstract

The objective of this experiment was to study the effect of dextrin on vacuum frying dried carrots.
The concentrations of dextrin solution were 0%, 10%, 20%, 30% and the criteria for quality evaluation
were sorption characteristics, rehydration power, color and crispness differences. The sorption charac-
teristics were evaluated by Peleg's equation. Rehydration, color and crispness were determined by
rehydration percentage, colorimetry and sensory evaluation, respectively. The dextrin pretreatment
of carrot resulted in the reduction of adsorption rate and the equilibrium moisture content of dried
carrot at various range of relative humidities, and the adsorption rate of samples pretreated with
aqueous dextrin solution at different temperatures(4C, 20C, 30C) were in the following decreasing
order : control>10% dextrin>>20% dextrin>30% dextrin. As the concentration of dextrin solution
and ambient temperature increased, BET monomolecular layer moisture content decreased significantly.
In addition, as the concentration of dextrin solution increased, the crispness intensity increased and
the color of sample treated with 20% dextrin solution was similar to that of raw carrot.

Key words: sorption, frying drying, carrot

N B A7) gha oleh?. Dextrin® che el Hls) F4

Kol i, % W FAgo] $4 Zo] BAolv| wy

AUAFHAER AFS Y FA) AT AG A g AR A wer) AFd 2478
sl d 28 A% FFstol B WIS HUE ST Fi /)50] AdonL dextrin $9o] €T Az HA
Azshe WHeR0) erge AES AL BHE o DAY FE4, AT 2 4o AsE A

Qs e eEAE F¥ol WSeimm dwder  Qx7lE &@l JdEz Aok
8012009 vl e 2ol FEAel golA ¥ A dexin Bolg U2 AAAsel G

Bl Abne] Galsl el abshol olg olAel  fw @i Amsldon], sue] Fad Faw
el AHE W U T FHIe] olt Aol AU AL FEUE FLETUN FhEne B
F3712 41Uk S £3710) o] ohslel W, AF HUR A% 9 LA platsled, dex
AES) ARl Yolo} uhubaberisp) & 2HRE trin AAY Be) o) A F2ad EAo
AL, WAe Jge zapshelch
R B R ES T e L L %sw %
Fls} 2 AR Qb zazkel W, 2w, @4 MHE Yo
9 olFe] ol we TARE WEstn 31\:}. z
Rol FAE Aol 7)ol HAeh A £4E WD

sl ez Az Hel By Eolul A¥e AE A 2ol L8] &r F L (Daucus carota L. var. Sar-

2alA, J5 9 GRS e Aubde|r} dext- tiva DC)& FA% F Ao’ 77} 5mmEA A

rin# 2 AR BBl @ dsir 2 dH wale] 1 F 7o) 35mmel AL HIAREE AHE
shedch

e e Univensty, A e o ek, 227 2meiael M

Seoul 136-701, Korea A2 35 mm, 57 5 mmel FFAEE 90T A 305

241



242 FAF B3 A A 23 W A 2 3(1991)

<3 10, 20 % 30%(w/w) dextrin(White Dextrin, Hay-
ashi Pure Chemical Industries Ltd.) £9olA z} F
=42 blanchingdt ¥ ©]§ —40cql 52 2as}sch
o] FAZEE F& 1002 thF-Fol Y, )5 100T ]
AgAZz7]o 4 50 mmHg2] st slell A 147k FoF &
B4 F JARe)7) 2 2500 X goll 4 2087 =3t
BE AR AxgTs HASARE e FF
2 AN ARE Y272 g3t

=
S
T

S2E&E3Y

AdMe] SAdz Mo, Axd gAhiw Az
g 23t 80 E AHgete] FYYNFEE 1
Mg zAdsha 4T, 20C 2 30T F234
FFAA AA FAEE 245 S2F
At o Wl sk Azre) 7
EAet RS BET equationd o] 43}
\:]-(5).

o>

w9 o
Fahsl

£

2534 9 &58%

N2 Eshg ool o) Aot dHe 2
= 4T, 20T R 30T F2az el FaAlv)HA
AA A7} ZdAvke} Febgo g u-geke] WEE 24
silen, of §43UE FuHoz ndstls ol
g3t e AE g st

t

M(t)_Mo+m (1

714, Moe= &7] BT MO E A3 §58
Fo FRUF 22T ki kot Aol o] 9 4
ki, kew A (D& H38E o8 4] (2) 258 3t
sasE A (DE olese] dolAs 4 (DS o
&3t T-shsdch.

t
[M(t) —M,]

i

£
[ ox
2P

=kt+k t (2)

dM(t) k

dt kit kit)? (3)

sy 53

542 AL Neumann F7"o] w-& -85}
100Ce] B4 1,2, 3,4 % 53 3 224 ®ol2 187
AR FFAIN ohg 127 Wi F FHAE 33

sl Begm Fahoich

M =M

A Axwdg v T $ 25meshd) HE F
THAA EHARE Az o) M=E YA (Color
difference meter, TCA-SW, Japan)& o|&3lo L, a
bgte = ZAstdch o] uf vidg W] NEE &

Aate] EFY(L'=44.90, 2'=2961, b'=2740)22 A}
S3tg on, FFAR 3lol= AE Fo 2 Jehfiich
Crispness &%

Axe] SH2 Az AYFE AdxgSe crisp-
nesst Instron Universal Testing Machine(Table Mo-
del 1011, USA)& o}&3lo| FAstqdct &2 2
& AHg3tol o, Instron®] 242712 HhshE Skg
%, cross head speed 100 mm/min, chart speed 100

mm/mino] ek,

s AHA

Dextrin o2 Hxz]sted Axgd Astied A=
@29 PR AU 2098 AR R e
Asstgdch. 2 APl e Aol HEAEH S o4
sto] Ziobe Adxg2e 9k, AAE, s E QG
& BEANEE AHS 53 2Ad G 3o 53,
712 ok} 13) 2 A stel oo, HE 2] crispness in-
tensityy- 53 227U (Extremely crisp 4%, Not crisp
03) e YUY ZAPY L o) 43t AR

dn o aF

S2&53M

Dextrin ¥EHE Mxe)sted A xg 743t-3et Ax
G 4TAN AAEEA 2L F2EHTAE Fig 1
o vieluigdch ZF Xejd HypRateke P4
F#5% A Wl A control>>10% dextrin>>20% dextrin>
30% dextrin®} £0.2 Ao x5y} Z7}35te uje}
By pighaFe] ashs FAE Bk

Tro W Aoy FLFFITAe HakFig 2)E
AR m qALEst 2555 A HHAHERAA
MBS Rk dolal sl o] Iglesias T
o] Axpel A&t gk 3|, 2t SEFSTA
9] 2ro)Ege FraAA Jeiyted o9 2 3

AR bR ARYES dextrine @ HA I A
SR EA3hs T3 Fo] AR WEA A

22 47l

Katz 59 |3} Snack #&2] vlAhutAb(crisp) &F
ZAE AFe Rz AHsclr dded,
A4 AAGEY FEEAEE ¥ dEst A4
Aol #A7} LB g 30% dextrine & A& X wr}

£ FEE AANF AEERC HYpRgEre) ke
g 7hebgt wf, 30% dextrin £W o2 AAA] HAE

Fog i Fd9 &A% ued 7dEd Aojg
ZH=co},

ok ot

BET Chexl2t $23i3
wiAbste] FEere Faked vely Table 14 o

s exsl §442 BET whiAet £Eake i



e dxdd
40
36 } O-—0 ! control
V— [ 10% dextrin
32 + O—0: 20% dextrin
A=A 1 30% dextrin

Moisture Content(dry basis %)

0.2 0.3 04 05 06 07 0.8 09
Water Activity

Fig. 1. Moisture sorption isotherms for vacuum frying
dried carrot at 4°C
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Fig. 2. Moisture sorption isotherms for vacuum frying

dried carrot treated with 20% dextrin solution at 4,

20 and 30°C
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Table 1. The determination of BET monomolecular la-
yer moisture content of vacuum frying dried carrot

Dextrin ] Temperature -
concentration 4T 20 30T
%olw/w) X r X r Xan r
0(Control) 4.3136 0.9761 2.6837 0.9967 2.6629 0.9992
10 3.8713 0.9816 3.0667 0.9968 3.0583 0.9928
20 3.0966 0.9804 3.0106 0.9974 2.9883 0.9777
30 2.5721 0.9937 2.1676 0.9938 2.7716 0.9931

X . the percent monomolecular layer moisture content(g
H;0/100g dry matter)
r : correlation coefficient
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Table 2. Constant k;, and k, values for adsorption curve equations

Temperature Dextrin. 67% 80%
. concentration
© (%) k, ks r ki ke r
4 0 0.9012 0.0463 0.9826 0.3511 0.0200 0.9931
10 1.8003 0.0489 0.9337 0.5369 0.0214 0.9950
20 4.0496 0.1065 0.9167 0.6574 0.0302 0.9893
30 24124 0.0727 0.9542 0.6648 0.0336 0.9859
20 0 0.6117 0.1260 0.9962 0.4635 0.0784 0.9987
10 1.7536 0.0831 0.9667 0.3498 0.0878 0.9991
20 3.0723 0.0483 0.8570 0.5563 0.0507 0.9936
30 4.0598 0.0776 0.9432 0.5470 0.0634 0.9945
30 0 0.1974 0.1366 0.9995 0.1718 0.0672 0.9996
10 0.4889 0.1208 0.9947 0.2798 0.0574 0.9958
20 0.7396 0.0849 0.9920 0.2895 0.0686 0.9949
30 0.5756 0.1098 0.9906 0.2431 0.0706 0.9955

r : correlation coefficient
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Fig. 3. Moisture adsorption curves for vacuum frying

dried carrots at 4°C
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Fig. 5. Effect of dextrin concentration on rehydration
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Table 3. Color measurement of vacuum fried carrot
snacks

Colorimetric Dextrin concentration{%, w/w)
value 0 10 20 30
L 48066 46880 42208 37420
a 28256 32.824 30986 35674
b 33.058 32588 29528 26192
AE 6.623 6.416 3.701 9.705
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Table 4. Average value and standard deviation of crisp-
ness parameters determined from cutting test

Dextrin Average
concentration
%(w/w) | 1/Deformation | D* Slope D*
0(Control) 0.34+0.14 1 3080+ 766 | 1
10 048+ 0.13 I 5749t 1464 | |\
20 051+ 0.10 I 90.30+ 19.10 1
30 0.68+ 0.22 12766+ 1112 | 1

*Duncan’s grouping(p<0.05)

Table 5. The result of sensory evaluation and Duncan’s
multiple range test of color at various concentrations
of dextrin solution

Dextrin concentration(%, w/w)

0 10 20 30
Lightness 4.40 3.85 2.55 1.60
Yellowness 4.80 3.75 240 195
Redness 150 2.60 3.95 415

Table 6. The result of sensory evaluation and Duncan’s
multiple range test of crispness intensity at various con-
centrations of dextrin solution

Dextrin concentration Crispness Duncan
(%, w/w) intensity grouping
30 3.15 I
20 2.85
0 2.20 I
10 2.10
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