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Kinetics of colour change of white apricot in Xindiang during hot-air drying

=] X Z B

YAN Sheng-kun
Ol 38 A ML -2

LI Zhong-xin WANG Qing-hui

Be 4l HLAR AL AF 5T B 3 i & R 5F 83009D)

I 1 40

SUN Li-nai

B

(Agricultural Mechanization Institute, Xinjiang Academy of Agricultural Sciences, Urumqi , Xinjiang 830091, China)

WEABRKIEGFATRIAIRGBE RIESFRTREE
FRIF . FANAIEFTRELELEAR T LM REEBAEK
P BFRR TR F X, A 2D BE AR, AT EM
(L) () F B D) B E 2 (ANE) f 78 T 45 2 (BD
A H AR R T BT IR IR E (40,50,60 C) A= ik (2,
3vdm/) B ABFEFEGY R, FAEZAS EE IS
PEERRTREF T A FAL, H AN A S4B
TARE, ERAN PGB ERFRE KR FREEFM4
THERATERANRZGME T, R R AN T IRE LT TR
B e TR G AT EFMA R E Y0, W R R TR R AT
REETEFY AR E., EFRARNTIREEF R R K
FEMHTFRNEGEG L AL O A A TR e 6g 22 Kz
AR, W oa B AE {iFe BI B34 &%t &. e SRR T
BRI AR I E SRy R R R R AR TR AW I
B 2R — AR R P R LR AR R
BR.ZRERGH i, RBEMESRT R H R GILE L
Rl sh A RN, R R 0 AL A Ak B AT W R e TR
MARREF AR TRBEFHTIESEARTREIE
TR R E TAC R R Rk e TRE TGS
HAFHRUBEMAREIFOL I HHEAE, ZMHRANEE
TFRILAST =R E RRIEH % T 2iRE,
KBER:DGEBRTFR; EFRAFHHF

Abstract: In order to ensure white apricot a good color after drying,
avoiding brown appearance, as well as provide the theoretical basis
for the selection of drying equipment and process determination of
the small white apricot, the hot-air drying method was investigated
in this study. The brightness value (L), red-green value (a),

yellow-blue value (b), total chromatic aberration (/A\E) and brown-
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ing index (BI) were taken as the study indexes, the influence of dif-
ferent hot-air drying temperatures (40, 50, 60 C) and wind speeds
(2, 3, 4 m/s) on Xinjiang white apricot was studied. Moreover, the
dynamic model of its color change of by hot-air drying was
established by using different models to effectively predict and
regulate the degree of apricot browning. The results showed that
more obvious color changes have occurred to white apricots in the dif-
ferent wind speeds and different hot-air drying temperature condi-
tions, and the different hot-air drying temperatures have significant
effects on the drying time and color of dried apricot after drying.
However, different drying wind speeds were found no significant
effect on the color of dried apricot after drying. Under conditions of
different hot-air drying temperatures and wind speeds, the L and &
values of dried white apricots were gradually decreased with the ex-
tension of the drying time, while AAE and BI values gradually in-
creased. In the process of hot-air drying, the reaction rate constant £
value of the color parameter of white apricot showed a certain regular
changes with the increase of the drying temperature. Of which the %
value is greatly affected by the hot-air temperature, and was less af-
fected by the wind speed. According to the comparison result of the
fitting determination coefficient R?, by means of kinetic equation
simulation, it was concluded that the 0-order model could be used to
better describe and predict the color change of white apricot in the
hot-air drying process under different wind speeds and drying temper-
atures. However, under conditions of different wind speeds and
drying temperatures, the first-order model was better for the
dynamic simulation of white apricot browning. Our results provided
the theoretical basis for drying process of white apricot as well as
sensory quality control of dried apricots.
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Table 1

Test temperature and air velocities setting under

different drying condition

75 AR/ C R/ (m o+ s™h)

1 10 2
2 40 3
3 40 4

50 3
5 60 3
6 40(10 h)— 60(r% —10 h) 3
7 50(10 h)— 60(z% —10 h) 3
8 40(10 h)— 50(10 h)— 60(rz —20 h) 3
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L, a, b, NE value of white apricot changes with drying time in different air velocities

Figure 1
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Table 2 Kinetic model parameters for L, a, b, /\E change of white apricot in different air velocities

T4 X3k / . D = Do+ ke D = Dy » exp(kt)
(m=s D - D, & R? D, k R?
L 68.946 0 —0.261 1 0.970 1 69.619 0 —0.004 5 0.956 5
a 2.921 6 0.093 6 0.866 6 3.591 5 0.014 2 0.945 0
’ b 52.843 0 —0.139 3 0.868 6 53.118 0 —0.003 0 0.850 5
AE —2.269 8 0.306 5 0.949 0
L 68.857 0 —0.269 1 09725  69.5250  —0.0046  0.958 0
’ a 3.111 1 0.0895  0.874 7 3.680 1 0.0139  0.948 7
’ b 52.639 0 —0.141 4 0.878 8 52.922 0 —0.003 0 0.858 7
AE —2.163 0 0.317 0 0.954 1
L 68.6770  —0.2699 09757  69.3350  —0.004 6  0.9627
a 3.151 3 0.092 2 0.867 1 3.740 5 0.013 9 0.945 1
! b 52.551 0 —0.146 9 0.901 9 52.843 0 —0.003 2 0.883 9
AE —1.967 1 0.321 0 0.959 4
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Figure 2 BI value of white apricot changes with drying

time in different air velocities
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Table 3  Fitting results of white apricot colour kinetics in different air velocities

- T4 R g/ D = Do+ kt D = Dy + exp(kt)
(mesH Do k R? Do k R?

2 125.86 0.399 8 0.879 4 126.56 0.002 8 0.894 2

BI 3 126.28 0.400 7 0.919 9 126.92 0.002 8 0.931 0

4 126.55 0.418 6 0.943 5 127.16 0.002 9 0.952 3
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Table 4 Kinetic model parameters forL, a, b, /\E change

of white apricot in different hot-air temperatures(0-

order model)

TEHRNBEZRHETNMNEE La b AE BUFHZE

D = Do+ kt
THIEE/C S8
Do k R?

L 69.064 0 —0.272 3 0.931 4
10 a 2.857 6 0.095 9 0.845 7
b 52.651 0  —0.188 8 0.921 8
NE —2.431 4 0.344 9 0.924 1
L 67.843 0  —0.294 7 0.984 8
50 a 3.627 5 0.112 5 0.989 9

5
b 51.182 0  —0.200 5 0.996 1
NE —0.447 2 0.373 7 0.993 5
L 66.342 0  —0.344 5 0.984 3
60 a 4.139 8 0.104 1 0.991 6
b 51.3420  —0.208 3 0.988 2
ANE 0.820 0 0.415 6 0.987 2
L 67.742 0  —0.370 8 0.992 9
a 3.574 3 0.147 7 0.984 5

40—>60
b 51.887 0 —0.260 5 0.994 5
ANE —0.780 5 0.476 5 0.993 4
L 67.490 0 —0.308 9 0.987 4
a 3.755 3 0.102 3 0.978 5
50—>60
b 51.040 0 —0.194 6 0.993 5
ANE —0.067 9 0.379 0 0.991 6
L 68.088 0  —0.3411 0.988 3
_ a 3.159 6 0.126 6 0.887 4
40—>50—>60

b 51.934 0  —0.237 4 0.973 5
AE —0.189 9 0.434 5 0.979 7
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Table 5 Kinetic model parameters for L, a, b, /AE change
of white apricot in different hot-air temperatures(1-
order model)

TpR D = Dy « exp(kt)
B/ C BrECREE/C Do k R?
L 69.925 0 —0.004 7 0.905 5
40 a 40 3.570 9 0.014 4 0.936 1
b 53.179 0 —0.004 2 0.899 1
L 68.497 0 —0.0052 0.973 1
50 a 50 4.101 9 0.015 8 0.994 9
b 51.486 0 —0.004 5 0.996 2
L 66.686 0 —0.006 0 0.9915
60 a 60 4.315 9 0.016 0 0.957 3
b 51.520 0 —0.004 6  0.989 3
40 67.200 0 —0.003 5 1.000 0
L
60 68.364 0 —0.006 6 0.988 2
40 3.900 0 0.018 7 1.000 0
40—60 a
60 4.053 8 0.020 2 0.980 4
40 51.400 0 —0.803 8 1.000 0
b
60 52.304 0 —0.0059 0.987 6
50 67.200 0 —0.004 1 1.000 0
L
60 68.011 0 —0.0054 0.979 3
50 3.900 0 0.022 8 1.000 0
50—>60 a
60 4.101 5 0.0153 0.988 5
50 51.400 0 —0.004 4 1.000 0
b
60 51.249 0 —0.004 3 0.9957
40 67.200 0 —0.003 5 1.000 0
L 50 68.600 0 —0.005 5 1.000 0
60 68.838 0 —0.006 1 0.976 9
40 3.900 0 0.018 7 1.000 0
40—>50 _
60 a 50 3.944 6 0.017 5 1.000 0
60 3.834 9 0.017 6  0.963 6
40 51.400 0 —0.003 8 1.000 0
b 50 52.133 0 —0.005 2 1.000 0
60 52.423 0 —0.0054 0.957 6
57 60
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Figure 4 BI value of white apricot changes with drying time

in different hot-air temperatures

44

MBI, DR s 43 B T M A — 3R T R B T 4 T MR
(8] ST AN AT 1 4 2

O B TIR 1 BB TR X /)y 1 4 7B A ) A XU B R F T
PR AL B ) E USSR L3R 6.7, P AN A AL AE R [ BARUR
BEAMTFRIBIA R ERE RN 0.919 9~0.993 9, Ho A 7 #4
XU IR IR S 40,50,60 °C L 28R 50 “C (10 h)—>60 C (4550
A1 40 “C (10 h)—>50 “C (10 h)—>60 C (Z5d) &4 F, ¥ &
1B 28 g0 B 0L 300 SR A . R R WA 0,931 0,0.970 5,
0.985 5,0.993 9,0.984 4,7E 40 “C (10 h)—60 “C (455 # X
TRLEE R 0 BB T A B4 OR824 . RP 2 0.984 0, LEER
RIBEALY R, WA [A) B RO BE 55 148 R/ B A 4 78 3)y J) 2%
R B AU BOR B 102 1 s,

R6 TRARNBEZFHTINEETBEHNZ
BB AR HEE)

Table 6 Fitting results of white apricot colour kinetics in
different hot-air temperatures(0-order model)
T4 il D = Do+ kt
BE/C D, k 2
40 126.28 0.400 7 0.919 9
50 128.83 0.367 6 0.963 6
60 128.63 0.725 9 0.978 9
40—60 128.76 0.618 4 0.984 0
50—60 128.56 0.648 6 0.992 1
40—>50—>60 128.82 0.510 0 0.983 7
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Table 7  Fitting results of white apricot colour kinetics in
different hot-air temperatures(1l-order model)
FHR D = Dy » exp(kt)
fE/C W B il B/ °C D, k R*?
40 40 126.92 0.002 8 0.93 10
50 50 129.17 0.002 6 0.970 5
60 60 129.40 0.004 9 0.985 5
40 130.53 0.129 0 1.000 0
40—>60
60 129.30 0.004 2 0.982 9
50 130.53 0.273 0 1.000 0
50—>60
60 129.29 0.004 4 0.993 9
40 130.53 0.129 0 1.000 0
40—>50—60 50 125.43 0.639 0 1.000 0
60 129.31 0.003 5 0.984 4
3 g5k
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