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Relationship between Postharvest Physiology, Quality and Electrical
Properties of Kiwifruit Infected with Penicillium expansum

LUO Anwei WANG Dan LIANG Jin HUANG Tianzi ZHANG Lu
(College of Food Science and Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; In order to improve the way of nondestructive detection of kiwifruit and provide a new method
to investigate whether the kiwifruits is infected with Penicillium expansum ( P. expansum) , the quality,
physiological indicators and the relevant electrical parameters within the frequency range of 100 Hz ~
3.98 MHz of Hongyang kiwifruit which were infected with 15 pL 1 x 10° CFU/mL P. expansum spore
suspension in the storage period were measured, while the control group was infected with sterile water.
The characteristic frequency and sensitive electrical parameters were screened out through principal
component analysis and correlation analysis, and the mathematical models were further established. The
results showed that the characteristic frequency of control group treated with sterile water and the
inoculated group treated with P. expansum was 3 956.5 kHz and 251 Hz, respectively, the sensitive
electrical parameters were equivalent series resistance R and equivalent series capacitance C_,
respectively. As for the control group, B-1, 3-glucanase (GLU) activity was highly correlated with R,
and as for inoculated group, the titratable acid TA content was significantly correlated with C, (P <
0.01). The mathematical regression equations were also established, which indicated that the electrical
parameters can better reflect the quality of kiwifruit. As long as the measurement of electrical parameters,
the value of GLU activity or TA content can be calculated to determine whether the kiwifruit was infected
with P. expansum. The study provided a theoretical basis for the nondestructive detection of kiwifruit
penicilliosis.
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Fig. 1

Variations of weight loss rate, firmness, SSC, TA content, vitamin C content, CAT activity, GLU activity,

PAL activity and MDA content of kiwifruit during storage period
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PAL activity, MDA content and electrical parameters of control group kiwifruits
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Fig.4 Correlations between weight loss rate, firmness, SSC, TA content, vitamin content, CAT activity, GLU activity,
PAL activity, MDA content and electrical parameters of kiwifruits inoculated with P. expansum
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Tab.2 Ranking of comprehensive correlation coefficient

between electrical parameters and quality, physiological

indicators of inoculated group kiwifruit at different

frequencies
WA/ kHz L35 AHOCHE R HE4 || B/ kHz ZRa HH G B HE 4
0.251 00 3.2631 1 3815.2 0.479 6 21
0. 100 00 3.0650 2 3791.6 0.4713 22
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Tab.3 Correlation between quality, physiological indicators and electrical parameters of control group

kiwifruit at characteristic frequencies

~ LIPEX
b A A7 A 0 R, C D G X L, L, &
Ji A e R -0.4735 -0.6020 -0.7252* 0.1833 -0.6217 -0.5274 0.3943 0.3867 0.5205 -0.6002
g 0.2554 0.6255 0.6874~ 0.1422 0.6461° 0.6279 -0.1818 -0.1702 -0.2861 0.7031"*
SSC -0.3802 -0.6360" -0.7401* -0.0088 -0.6601* -0.5947 0.3012 0.290 1 0.4133 -0.7505"
TA JiiH 5051 0.4827 0.6315" 0.7623™ -0.2146 0.6423" 0.5397 -0.4010 -0.3942 -0.5313 0.5590
Hir R Cfim 0.6054  0.4537  0.6033 -0.3624 0.4713  0.3656 -0.5382 -0.5319 -0.6470" 0.6103
CAT 75 ¥ 0.417 8 0.2662 0.3929 -0.5253 0.2539 0.1015 -0.376 4  -0.382 -0.4653 -0.1086
GLU -0.3706 -0.6889* -0.8020™ 0.0030 -0.7112* -0.6188 0.2873 0.277 4 0.4054 -0.6891"
PAL -0.5321 -0.2624 -0.4136 0.2567 -0.2542 -0.1842 0.4955 0.4885 0.5315 -0.6856"
MDA G FEE/RWERE  -0.3620 -0.5360 -0.6161 0.0481 -0.5530 -0.5128 0.2956  0.2858  0.4013 -0.5940
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Tab.4 Correlation between quality, physiological indicators and electrical parameters of
inoculated group kiwifruit at characteristic frequencies
~ LIPEX
i A7 A 0 R, C D G X L, L, &
o A O R 0.8743 -0.9044" 0.0517 0.5145 -0.9210" -0.6006 -0.8808" -0.8808" -0.8914" 0.4095
fiifi -0.2113 0.2284 0.3747 -0.7633 -0.0391 -0.4144 0.2369 0.2489 0.178 3 -0.7105
SSC 0.1706 -0.1839 -0.4023 0.8061 0.1018 0.467 3 -0.1948 -0.2075 -0.134 0.7505
TA Ji 78 -0.0501 0.0536 0.6014 -0.9251™ -0.2959 -0.6677 0.0800 0.094 0 -0.008 -0.8856"
fiA K C ek -0.3432 0.3429 0.5034 -0.8134" -0.0033 -0.4190 0.3662 0.3792 0.290 8 -0.756 3
CAT 35 ¥ 0.1779 -0.1968 0.2053 0.296 3 -0.1475 -0.0280 -0.1701 -0.1771 -0.2028 0.2112
GLU 5% 1 0.2623 -0.2853 -0.3684 0.8889" 0.009 8 0.429 1 -0.2896 -0.3012 -0.2267 0.8463"
PAL 75 -0.0239 0.0054 -0.1972 0.8131° 0.226 4 0.4577 0.0113 0.002 6 0.0457 0.787 4
MDA Jfi H BE IR He i 0.396 2 -0.4229 -0.2386 0.8134°" -0.1589 0.2629 -0.4183 -0.4282 -0.3715 0.7670
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