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Abstract

This study aims to evaluate the feasibility of near-infrared spectrum for grading of
premium litchi. Paa chid litchi were used as samples. The classification of litchi between the
premium fruit with small seed-large pulp and the normal size litchi was performance using
principal component analysis (PCA). The quantity of litchi based on the values of total soluble
solid (TSS) and titratable acidity (TA) were predicted by using partial least squares (PLS)
regression. The NIR spectra were acquired from 3 positions of litchi which were seed stalk-side,
site-side and tip-side, at wavenumber of 12000 - 4000 cm™ with reflectance mode. The results
showed that PCA could effectively discriminate the premium litchi from the normal one using
the spectra obtain from the side-site of litchi with accuracy 96.78%. For litchi quantity
determination, the best PLS models for TSS and TA prediction were obtained with R values of
0.90 and 0.92, respectively, and root mean square error of cross-validation of 0.414 and 0.038%,
respectively. These results indicated that NIRS is a promising technique for rapid and non-
destructive analysis for grading premium litchis and determining the litchi anality based on TSS

and TA values.
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Figure 1. Measuring NIRS spectra at three points around the fruit, stalk-side (A), site-side (B),
and tip-side (C)
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Figure 2. Original spectra of litchi samples

Volume 21 Issue 1: e0210104 6/9



21SA1SINBAOSUISFIIS

ISSN : 0859-3027
ISSN (Online) : 2730-356X

ASAALENAUINILNENA2E NIRS

P O O normal seed 'Y O normal seed 60 0 O nermal seea
o ° o0 00 B @ smaliseec . =] [ ] snauseeél O @ smaisees
[ ] o3 ] 2 o o i ] (m] [§ 40 -
® op o _ * 0 0 _ o
= F O o = LA g e O
Foje o o0 % 5 * L& o o e 0
AR Eoeseelint °B o 1 4o
R O §[*%eet FP o Eht A o T
20 ..~ ™ o q “. O o L ] ° ‘ m O
. 0 * e o fa g ©
- .20 -20 ° DD]
o mul LA °
40 ® . [m] 40 o CI
-40 [1] 40 -40 1] 40 -50 1] 50
PC1(70.2%) PC1 (80.87%) PC1 (63.9%)
(A) (B) ©
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Figure 4. Scatter plots between actual and NIR-predicted TSS (°Brix) and TA (%) values in

validation set

Table 1. Minimum (Min), Maximum (Max), Mean and Standard deviation (S.D.) litchi fruit

Parameter Min Max Mean S.D.
TSS (°Brix) 11.40 19.75 17.23 1.17
TA (%) 0.14 0.98 0.31 0.11
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Table 2. PLSR calibration and validation results for total soluble solid (TSS) and titratable
acidity (TA) of litchi samples

Chemical Calibration Validation
constitue  Regions (cm™) F

ot R RMSEC RPD R RMSECV RPD
TSS (%)
stalk-side 8454.9-7498.4 8 0.93 0.323 2.70 0.85 0.436 1.88
site-side 6102.1-5446.3 7 0.94 0.344 2.79 0.90 0.414 2.18

4428.0-4242.9

tip-side 9403.8-5446.3 5 0.92 0.367 2.57 0.89 0.417 2.16
TA (%)
stalk-side 7506.1-5446.3 6 0.92 0.034 251 0.87 0.039 2.07
site-side 5454.1-4597.8 a4 0.93 0.036 2.82 0.92 0.038 2.55
tip-side 9403.8-7498.4 6 0.91 0.039 2.44 0.85 0.047 1.92

5454.1-4242.9

Remarks: F : Number of factors used in the calibration equation
R : Correlation coefficient
RMSEC : Root Mean Square Error of Calibration
RMSECV : Root Mean Square Error of Cross-Validation

RPD : Residual Prediction Deviation
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