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Nondestructive measurement of sweet persimmon texture quality based
on NIR spectra
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(1.Tianjin Key Laboratory of Food Biotechnology, College of Biotechnology and Food Science; Tianjin University of Commerce,
Tianjin 300134, China;
2.Tianjin Key Laboratory of Postharvest Physiology and Storage of Agricultural Products, National Engineering and
Technology Research Center for Preservation of Agricultural Products, Tianjin 300384, China)

Abstract: The aim of this study was to establish mathematical relationship between near infrared diffuse reflection
spectroscopy and texture qualities of sweet persimmon,and to evaluate its application value. Flesh firmness,
cohesiveness,chewiness were used in this paper as the evaluation index,in the spectral region between 400~
2500nm, different pretreatment was used to set up calibration model,then the optimal model was used to
predict 50 unknown samples. The results showed that RMSEP of flesh firmness was 0.824,RP2 was 0.844,RPD
was 2.40;RMSEP of cohesive was 0.05,R:? was 0.862,RPD was 2.56;RMSEP of chewiness was 0.443,R:? was
0.837,RPD was 2.37. This study showed that nondestructive measurement of texture qualities of sweet persimmon
using NIR spectroscopy technique was feasible.
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Fig.1  Analysis curve for TPA test of the sweet persimmon flesh
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Table 1 ~ Characteristics of calibration and prediction

RE SRR ZH R M AR

% (k) 0.17~9.12 496 220
ERREE 150 BERETE 0.17~0.70 049 0.14

ML (kg)  0.03~4.56  1.91 1.14
i (kg 0.36~9.07 5.00  2.06
WIFSE 50 BEME 0.17~068 049  0.13
ME M (kg)  0.04~4.46 190  1.07
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Table 2 Parameter index for different treatment of

sweet persimmon in 28 days

AN Ak 3 i (kg R E NE I (kg
X 0.361 0.405 0.073
1-MCP 0.873 1.231 0.239
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Fig.2  Original absorption spectrogram for different treatment of

the sweet persimmon in 28 days
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Fig.3  Correlation between predicted values of model optimized

and actual values of flesh firmness
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Table 3 Statistical results of models constructed by different pretreatment

L : 00)°3 : R V WEL I
SECV SECV Rev SECV Rev

MPLS+J5U46 6 i 0.7963 0.9304 0.0522 0.9318 0.4121 0.9305
MPLS+J5 4561 +SNV and Detrend 0.7722 0.9358 0.0507 0.9348 0.4132 0.9310
MPLS+J5 46 6 15 +SMSC 0.7685 0.9370 0.0487 0.9410 0.4178 0.9303
MPLS+)5 46 %3 + WMSC 0.7871 0.9325 0.0510 0.9339 0.4144 0.9315
MPLS+J5 466G 1%+ IMSC 0.7941 0.9324 0.0526 0.9297 0.4014 0.9346
MPLS+— 54k 0.7755 0.9351 0.0517 0.9335 0.4232 0.9283
MPLS+—Fr 3 £+SNV and Detrend 0.7459 0.9394 0.0519 0.9328 0.4036 0.9332
MPLS+—Fr 3 £+SMSC 0.7563 0.9382 0.0519 0.9330 0.4171 0.9305
MPLS+— 5 £+ WMSC 0.7599 0.9374 0.0518 0.9332 0.4287 0.9264
MPLS+— 3 £+IMSC 0.7672 0.9365 0.0516 0.9338 0.4234 0.9283
MPLS+ [ 55k 0.8064 0.9287 0.0513 0.9318 0.4176 0.9285
MPLS+ B F4(+SNV and Detrend 0.7723 0.9363 0.0519 0.9322 0.4238 0.9268
MPLS+ [ $ $+SMSC 0.7903 0.9326 0.0520 0.9319 0.4239 0.9281
MPLS+ i3 £+ WMSC 0.7939 0.9319 0.0512 0.9345 0.4175 0.9285
MPLS+ [ S $+IMSC 0.7941 0.9324 0.0526 0.9297 0.4014 0.9346
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Fig.4 Correlation between predicted values of model optimized

and actual values of flesh cohesion
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Fig.5 Correlation between predicted values of model optimized

and actual values of flesh chewiness
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