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Effect of postharvest heat treatment on color of cucumber
YIN Hai—jiao, YANG Zhao',CHEN Ai—-qiang,ZHANG Na

(Thermal Energy Research Institute, Tianjin University, Tianjin 300072, China)

Abstract: In order to explore the effect of heat treatment on color of postharvest cucumber,taking “Jinyou10” as
the test material ,heat treatment experiments with different combinations of temperature —time were conducted.
In Hunter color coordinate, lightness(L ) ,red—green hue(a),yellow-blue hue(b),metric hue angle(H®),chroma
(C) and color difference (AE,,) of cucumbers were measured and statistical and chemical kinetic analyzed.
The results showed that optimal parameters for cucumber color evaluation were L or AE,. Heat treatment time
affects cucumber color more significantly than heat treatment temperature. Water loss rate was negatively correlated
with L,but was positively correlated with AE,, During storage period,L and AE,, of the treated cucumber followed
a first order and zero order reaction kinetics respectively. The conclusions obtained can provide reference for
heat treatment optimization and quality prediction of postharvest cucumber.
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Fig.1 Coordinate graph of Hunter color system
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Table 2 Effect of heat treatment on color parameters of cucumber

. VIS VS

B a b H° C L a b H° C AE,,
CK 3.67 -4.52 5.46 309.68 7.09 3.61° -3.76 5.89° 301.88* 6.89° 0.88"
H1 3.76 -4.55 5.49 309.62 7.13 2.16" -3.89° 5.81° 301.87° 6.88" 1.76"
H2 3.81 —4.48 5.45 309.65 7.05 2.31" -3.66° 5.97° 301.05° 6.97 1.78"
H3 3.78 -4.53 5.48 309.42 7.11 1.94¢ -3.61° 5.86° 301.97* 6.87° 2.09°
H4 3.76 —4.48 5.46 309.57 7.06 2.15" -3.76° 5.90° 302.18° 6.92¢ 1.82"
H5 3.62 -4.49 5.45 309.48 7.06 1.06° -3.64° 5.83° 300.06* 6.93" 2.72°

T EAR T REANR] R 2 1) BAT 35 1 2257 (p<0.05) .
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Table 3 Variance analysis of heat treatment on color
parameters of cucumber
gitadehs 2R PR AmE %7 FE pfE
AEERR R 0.180 2 0.090 2.693 0.116
ARERIN ] 0.398 2 0.199 5951 0.020*

L = 0.335 10 0.033

Ml 44.648 15

WFRHRE 0.103 2 0.052 0.860 0.452
‘ ALERIRFIE] - 0.031 2 0015 0.258 0.778
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M 10237 15

IEEE R 0.226 2 0113 2352 0.146
b ARFREF[E] - 0.088 2 0.044 0912 0433
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He ARFEIIA] 10.625 2 5313 1.042 0.388

W2 50990 10

Mt 1047409 15
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IEEE RS 0.244 2 0122 2777 0.110
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PS8 60.510 15
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Fig.2  Color changes of heat treated cucumber during storage
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Table 4 Kinetic models of L and AE,, of heat treated cucumber

Bt RN R

AN sers gk 7k

By )R R?

i L 1 0.00778 1.=1.324exp (-0.007780) 0.988
AE, O 0.0563 AE,=0.05631-0.042  0.966
0 L 1 0.01091 1L=1.35%exp (-0.01091) 0.995
AE, O 0.20473  AE,=0.204731+0.255 0.978
3 L 1 0.01236  L=1.222exp (-0.012360) 0.991
AE, O 0.25643  AE,;=0.25643t+0.279  0.971
Ha L 1 0.00556 L=1.333exp (-0.00556v) 0.992
AE, O 0.15626  AE,;=0.15626t+0.066  0.989
Hs L 1 0.00958 1.=1.286exp (-0.009580 0.993
AE, O 0.23107  AE,;=0.23107t+0.199  0.973
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Fig.3 Water loss rate changes of the heat treated cucumber
during storage
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Table 5  Correlation coefficients of water loss rate and color

parameters of cucumber

L a b AEH},
H1 -0.979" 0.987"  0.990"  0.992™
H2 -0.975" 0.948"  0.969"  0.964™
AM  H3 -0.966™ 0.904"  0.979"  0.966™
H4 -0.926" 0.990"  0.977"  0.989™
H5 -0.995* 0.982°  0.965"  0.977"
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