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Fig. 2 The change of brittleness along storage time
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Fig. 4 The change of moisture content along storage time
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Table 1 The analysis of correlation between quality parameters and electrical parameters at the characteristic frequency on ‘Lingwu long jujube’

SRS

k12 e BE

RAR  KoER TERERYER THERS R

AL FEGUARA  IREBRER SR

Index Rind breakdown Brittlencss L Moisture Soluble solid Tratable acid o % Cp ,
strength Firmness content content content
R E Rind breakdown strength 1. 00
Wa R Brittleness —0. 806 * * 1. 00
SN IRSE Firmness —0.770* * 0. 989 * * 1. 00
K43 Moisture content —0.749 % * 0.969* * 0,985 * * 1.00
M EITEY) & & Soluble solid content 0. 739 * * —0.962% * —0.961* * —0.973* * 1. 00
AW EM AR Tratable acid content ~ —0.715%*  0.804* *  0.796* *  0.806* * —0.821 % » 1. 00
B G —0.801%*  0.854**  0.786% *  0.712% * —0.720% * 0.670* 1.00
FEBLAE A 6 0.812%*  —0.945% * —0.958*% * —0.941* * 0.940* * —0.746% *  —0.919% * 1.00
FERER A Cp —0.825%*  0.949**  0.932**  0.908* * —0.918* * 0.910% * 0.989% *  —0.857% * 1..00
HWHH Z 0.852* *  —0.801** —0.720* * —0.670* 0. 697* —0.606*  —0.952* * 0.739* * —0.990* * 1.00
e B EM(P<0.01), * BEKF(P<0.05),

Note: * *

M— R IV B AT LU H R B LR
—MNEZRRM ISR, N EBRMR AT U
H % BN R RS O R A A /. IERIE
A GRS B AR B AR R, SR 25 B3 95 23 Hril
IR o S S AR A AR A, 3R e 0 34 A A r
FRHER AW . 32 ] SAS BT B 4 £t R A
AT, B G(X)0(X) Cp (X)) Z(X), i TS HH Y

4

mean very significant difference( P<C0.01), * mean significant difference(P<C0. 05).

FR I SAS B ik B, A5 2 [ 5 A R LR 2.

H#E 2~4 A AL BRI ERMIUA TREFAR
N HAWEE, MHAMEXREE. “RREKE HS
B RS (BT ¥ 2 BRD [B] U5 O 2 B4 A o6 2R 33k
FH 5.2 K (P<<0. 05) , M kMol . BB BT RS
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Table 2 The regression equation of electrical parameters to prediction quality parameters
SR B Quality parameters [a] )35 ## Regression equation P R2
SRR Rind breakdown strength Y=527.84—7. 00lgz1 +0. 641gzs +48. 991gz3 +43. 01lgzs 0. 035 0. 9404
WafE Brittleness Y=1354. 86-469. 74lgz1 — 10. 27lgzs +220. 87lgzs +212. 97lgzs 0.021 0. 9579
SRR Firmness Y=282.55—0. 18lgz1 —0. 33lgxs +5. 35lgz3 +4. 671gzs 0. 023 0. 9456
Fr7K# Moisture content Y=213. 77+36. 01lgz1 —5. 54lgzs +60. 08lgx3 +85. 26lgzs 0. 045 0. 8984
A EITEY) & & Soluble solid content Y=-—20. 76+1. 27lgz1 +0. 211gxz —8. 28lgz3 — 6. 00lgxs 0. 045 0. 9292
A% EBR & Tratable acid content Y=1. 00+0. 02lgz1 —0. 0019lgzs +0. 0885lgz3 +0. 0880lgxs 0. 431 0. 6364
*x3 BESH S5 RAS KO ARBEMNESISER
Table 3 The return model comparison of the observed value and the fitted value on electrical parameters and texture parameters
SR B RR B e B EAL 2 s
et ) Rind breakdown strength/g WaERE Brittleness/g ¢ s~ MERE Firmness/g PERE
Storage time Error of Error of Error of
/d pURIYIEN WAEE fitting/ % WL {E BEE fitting/ % WL {E WAEE fitting/ %
Observed value Fitted value Observed value Fitted value Observed value Fitted value
1 116. 257 116. 4084 —0.151 460. 540 430. 881 29. 659 266. 369 255. 449 10. 919
2 115. 260 116. 049 —0.789 427.542 437. 403 —9. 860 254. 955 257. 965 —3.010
3 125. 715 128. 904 —3.189 326. 619 204. 243 122. 377 226. 882 167. 996 58. 886
4 122. 756 125. 847 —3.091 269. 761 259. 679 10. 081 202. 306 189. 387 12. 919
5 131. 845 126. 117 5.728 221. 673 254. 788 —33.115 175. 677 187. 500 —11. 822
6 127. 179 126. 656 0.522 218. 347 245. 005 —26. 658 168. 428 183.725 —15. 296
7 132. 438 127. 196 5.242 199. 143 235. 222 —36. 079 159. 017 179. 950 —20. 932
8 123. 553 127. 825 —4.272 167. 403 223. 808 —56. 406 143. 882 175. 545 —31. 663
P BB S AL S BB T S A T b
Table 4 The return model comparison of the observed value and the fitted value on electrical parameters and physical and chemical parameters
BIKE AT EE T AR AR E R
IR ] Moisture content/ % MERE Soluble solid content WERE Tratable acid content/ % WERE
Storage time Error of Error of Error of
/d pURIYEN WA HE fitting/ % ML £y fitting/ % ML WA HE fitting/ %
Observed value Fitted value Observed value Fitted value Observed value Fitted value
1 74. 485 73. 327 1. 158 21. 425 22.472 —1.047 21. 425 22.472 —1.047
2 72. 940 73. 456 —0.515 22. 895 22.377 0.518 22. 895 22.377 0.518
3 72. 676 68. 829 3. 847 22.991 25.782 —2.791 22.991 25.782 —2.791
4 70. 456 69. 929 0. 526 25. 312 24.973 0. 339 25. 312 24.973 0. 339
5 68. 871 69. 832 —0. 960 25. 806 25. 044 0. 762 25. 806 25. 044 0. 762
6 68. 242 69. 638 —1.396 25. 358 25.187 0.170 25. 358 25.187 0.170
7 68. 222 69. 444 —1.221 26. 387 25. 330 1. 057 26. 387 25. 330 1. 057
8 67. 780 69. 217 —1.437 26. 487 25. 497 0. 990 26. 487 25.497 0. 990

3 g
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HiA3B 8 2K (P<<0. 05) , X He B 8 37 o T 00 A 7 2
SRR . BEoTa R B, AT LU S A I K A Cp G0,
Z A MBS BOR TN B A SR B 0 245 BT M B
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The Correlation Between Dielectric Properties and the Intrinsic Quality of
‘Lingwu long jujube’

GUO Xiao-dan,ZHANG Hai-hong,ZHOU Shi-ping,ZHANG Zhong, LI Hai-feng
(College of Agriculture,Ningxia University, Yinchuan, Ningxia 750021)

Abstract: Taking ‘Lingwu long jujube’ as material, electrical indicators in shelf such as parallel equivalent capacitance
(Cp) ,conductance(G) ,impedance angle(0) ,complex impedance(Z) were tested using the LCR tester in the characteristic
frequency of 223. 8 kHz (10>* kHz),and analyzed comparatively with physic-mechanical indexes such as peel repute
strength, brittleness and pulp firmness,and chemical quality indicators such as water content, titratable acid content and
soluble solids content, highly correlated characteristic electrical parameters were selected; regression analysis of variation
law of electrical parameters and quality indicators was conducted, the study was to explore the feasibility of dielectric
properties based jujube fruit nondestructive testing and intrinsic quality evaluation. The results showed that correlation
between jujube quality indicators (peel repute strength, brittleness, pulp firmness,moisture content, total soluble solids)
and dielectric parameters (Cp,G,0,Z) was high and reached a significant level (P<C0. 05). Electrical parameter model
established for jujube quality indicators could effectively predict long jujube quality. It” s feasible to predict the inner
quality of ‘Lingwu long jujube’ by its dielectric characteristic parameters.

Key words: ‘ Lingwu long jujube’ ;dielectric properties;internal quality
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