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ABSTRACT: Objective To study the distribution of the multi-quality data of cherry, and develop the
non-destructive rapid testing methods for cherry. Methods The cherry samples were tested for soluble solid content
(SSQ), titratable acid content (TAC) and fruit firmness (Firm). The statistics methods were applied to describe the
statistical characteristics of the data, meanwhile the histogram of the content distribution was drawn with the

percentage of frequency in the histograms respectively. The non-destructive rapid quantitative calibration models
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were developed by the near infrared (NIR) spectra data of cherry as independent and the specified values of the

qualities as dependent. Results It was demonstrated by statistic analysis that the percentage of the samples with

SSC between 11 and 17 Brix was about 86.0% of the total samples, the percentage of the samples with TAC between

0.1% and 0.8% was about 90.4% and the percentage of the samples with Firm between 1.60-3.00 kg/cm?® was about

86.0%. It was indicated by multi-regression models that the outlier elimination was good for enhancing the prediction

performance of the models, by which, the ratio performance deviation values had been increased by 15.3%, 32.9%,

12.3% for the models of SSC, TAC and Firm respectively. Conclusion Statistical analysis combined with histogram

analysis can directly describe the distribution of cherry quality, eliminating outliers has the greatest effect on

improving the prediction ability of NIR nondestructive testing model of titratable acid content in cherry.

KEY WORDS: near infrared spectroscopy; non-destructive testing; soluble solid content; titratable acid content;

fruit firmness; cherry
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1.3 XWHE
1.3.1 SSC AF&h ey nlE

H3#% ISO 02173-2003 Fruit and vegetable products-
Determination of soluble solids-Refractometric method A
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Table 1 Statistics of the quality data of cherry

Gl SSC/Brix TAC/% Firm/(kg/cm?)
n 372 332 336
Min 9.1 0.00 0.76
Max 253 1.23 4.00
Ave 14.8 0.39 222
Std 2.7 0.26 0.56
Rx 16.2 1.23 3.24
% 18.1% 65.3% 25.0%
15|
2
210]
R
o
# 5]
B
0
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SSC/Brix

Bl Mk SSC R s i BT IR
Fig.l Histogram of the frequency distribution of soluble solid
content of cherry
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X 5] 3 BT PN 45 DX ) R i O ABTIR B R 5%, e i
0.1%~0.5% [X. [11] 3 [B PN 4% X ] () P2 B A o ) 330 0 B KT
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Fig.2 Histogram of the frequency distribution of titratable acid
content of cherry
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Fig.3 Histogram of the frequency distribution of fruit
firmness of cherry
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Fig.4 DLP-NIR spectra of cherry
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S E YU o A R T E, BRI SR ANER 2
o TR 2 EHERTIL, HIbRF-#ER SSC. TAC. Firm £
#J RMSECV 43547 1.52, 0.26., 0.48, RPD 454 1.76,
1.03. 1.23, BAVEMEARIEE . F St mgdas:m, o
MR IE . A2 B IR UEEE B LA I B

FR4% Residual F1 Leverage SRR 58 {6 )5 B8 g 1%
IERERL, SSC, TAC. Firm BBk H AT WS EE5T
W 3 i, I 3 AL, Ik RE S, SSC. TAC.
Firm P08 0 R AE SRR — 3, BB R 58 (E A 5
R B BRI M Std A CV B ENT WL, BBk,
SSC. TAC. Firm Y Std. CV 43 FIE SRk 5 H (BT A 0
FRAR, TS Bk S i (A 2ot 1 5L A Hh A AR o 1

FET RIS 585 g, DOGEEdE Sy AR 4
ALLSSC. TAC. Firm SR N FE A=, KA PLS [

S,

VAR A IEASE A, R FH 458 T B0 B v o T A 7
BEATIRAIE, MRLEIRNE 4 FoR, HIBRSHEE SSC.
TAC. Firm #i% RMSECV 4r50°% 1.29. 0.15, 0.36, RPD
4314 2,03, 1.37. 138, BlkRF#{E)5, SSC % RPD A
KF 2.0, 7 LU XA SSCAY G 1 BR  KG I  oR
TAC. Firm #i% RPD {EAb T 1.0~1.5 Z[8], AT 5370 242
Bk TAC .Firm BB o000 07 75 5K o %) L 3% 2 St nT 1, 51
%S85, SSC. TAC, Firm [ RMSECV 43I TR T
15.1%. 42.3%. 25.0%, i RPD 435 FF+T 15.3%. 32.9%.
12.3%. o, BIBRSFHEEX S TAC FERIFAE ) 9 1E
MR, F Git it $uE R, FrafiiiigiE . 58 B uFEL
P i HLA )3 g 2k

Mk S# )5 SSC. TAC. Firm FIRIE . 232 HIGIE
Bl TR -2 2 (A G R IE B S iR .

#=2 BIBFREER SSC. TAC, Firm HERILR
Table 2 Results of the models of SSC, TAC, Firm before outlier elimination

Vil o N¢ R% RMSEC REc Fc R’%cy  RMSECV REcy Fey  RPD
SSC 8 0.7278 1.40 Y=0.7289X+4.0202  989.3  0.6808 1.52 Y=0.7007X+4.4146  789.1  1.76
TAC 6 0.2431 0.23 Y=0.2431X+0.3030 533  0.0680 0.26 Y=0.1499X+0.3421  12.1  1.03
Firm 4 0.3760 0.46 Y=0.3760X+1.3291 1024  0.3312 0.48 Y=0.3521X+1.3811 842 1.23
3 SSC. TAC, Firm IS EERENESEESIT
Table 3 Statistics of SSC, TAC, Firm before and after outlier elimination
SSC/Brix TAC/% Firm/(kg/cm?)
ettt
SR WK G SR WK G SR WG
n 372 351 168 131 172 154
Min 9.1 9.1 0.00 0.00 0.76 0.76
Max 25.3 25.3 1.23 0.92 4.00 3.28
Ave 14.8 14.8 0.40 0.37 2.13 2.09
Std 2.68 2.62 0.27 0.20 0.59 0.50
Rx 16.2 16.2 1.23 0.92 3.24 2.52
cv 18.1% 17.7% 66.8% 56.0% 27.7% 23.8%
#4 HIBREEEE SSCy TAC, Firm BIHERILER
Table 4 Results of the models of SSC, TAC, Firm after outlier elimination
i Jot N¢ R% RMSEC REc Fc R’y  RMSECV REcy Fev  RPD
SSC 8 0.7902 1.20 Y=0.7902X+3.0975 13145 0.7590 1.29 Y=0.7692X+3.4088  1099.1  2.03
TAC 8 0.6052 0.13 Y=0.6052X+0.1444 197.7  0.4489 0.15 Y=0.5248X+0.1762  105.1  1.37
Firm 6 0.5723 0.32 Y=0.5723X+0.8927 203.4  0.4797 0.36 Y=0.5206X+1.0010  140.1  1.38
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