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Maturity Sorting of Dragon Fruit with Partial Least Square Regression Model
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Abstract
This research was to quantitatively sort the dragon fruit maturity and determine the correlation of the

physical, mechanical, physiological and light properties relevant to maturity of dragon fruit using partial least
square regression model. Methodology included collection of uniform, intact dragon fruit samples to
measurements of the physical and physiological properties with standard methods. The dragon fruit samples were
white flesh (Hylocereus undatus) and red flesh (Hylocereus polyrhizus) varieties, harvested between 23 and 40
days after fruit set. The maturity of dragon fruit was defined as immature stage (23-27 days after fruit set), mature
stage (28-30 days after fruit set) and overmature stage (32-40 days after fruit set). Total samples of 520 fruits were
separated into calibration set of 416 samples and validation set of 104 samples. The partial least square
regression model was applied to analyze the properties of specific weight, sphericity, recovery ratio (flesh weight
divided by total weight), fruit firmness, flesh firmness, total soluble solid (TSS), total acidity (TA), TSS/TA ratio,
color value L, a, b (in Hunter color system) and light reflectance ratio (R) at 550/680 nm. Result showed that the
light reflectance (R) had the highest correlation with the maturity of dragon fruits. The partial least square
regression model could precisely predict the light reflectance (R) of dragon fruit out of 3 properties: fruit firmness,
color value a and b at the correlation of 0.97 and standard error of prediction of 0.35.
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Table 1 Properties of dragon fruit define by maturity and F value

Properties Maturity stage

Immature(1) Mature (2) Over mature (3) F sig
TSS 9.98 + 3.36a 15.37 +1.56b 16.76+ 1.20C 454.803 0.000
TA 0.99 + 0.58a 0.49 +0.16b 0.21 £0.07C 225.340 0.000
TASTE 13.69 +7.37a 35.49 + 91.74 +35.80C 578.984 0.000

12.89b

L 31.19 £3.99a 31.20 +3.45a 31.66 *2.54a 1.188 0.306
A -3.16 £+530a 16.26 +7.21b 24.68 *5.14C 1217.663 0.000
B 1254 +219¢c  7.63 £2.05b 467 £1.67a 809.664 0.000
Reflectance 3.09 +0.81c 0.78 +0.56b 0.27 £0.19a 1273.455 0.000
ratio
Fruit firmness 11.07 £3.91c 5.45 +0.90b 4.46 +1.05a 373.212 0.000
Flesh firmness 2.33 £0.75¢c 1.64 +0.43b 1.28 £ 0.34a 185.173 0.000
Sphericity 70.56 +8.5a 73.60 *10.43b 78.06 +10.16C 30.583 0.000
Recovery 40.26 £8.93a  61.40 +6.63b 75.31 £5.22¢C 1210.020 0.000
Sp.wt 1.02 +0.03a 1.05 +0.05b 1.07 +0.02C 113.507 0.000
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Table2 Properties of dragon fruit in PLSR model
Model No. of
properties
1 1"

Properties

TSS, TA, Taste, Sp.wt, Sphericity, Recovery, Fruit firmness, Flesh
firmness, L, a, b

TSS, TA, Taste, Sphericity, Recovery, Fruit firmness, a, b

TSS, Taste, Recovery, Fruit firmness, a, b

Recovery, Fruit firmness, a, b

Fruit firmness, a, b,

D O wWwN

N Wb O

a, b

Table 3 Regression coefficient of PLSR model

Properties Model
1 2 3 4 5 6
TSS -0.254 -0.257 -0.362
TA 0.205 0.203
TSS/TA 0.355 0.355 0.285
Sp.wt -0.007
Sphericity -0.054 -0.053
Recovery -0.302 -0.299 -0.371 -0.035
Fruit Firmness 0.370 0.374 0.426 0.43 0.593
Flesh -0.013
L 0.022
a -0.915 -0.912 -0.784 -1.027 -0.929 -1.149
b 0.568 0.572 0.465 0.541 0.623 0.764
Table 4 Statistical result of PLSR models
Model Calibration (n=416) Validation
Correlation (R) SEC  Correlation (R) SEP Bias Sig*
1 0.97 0.33 0.97 0.34 -0.0022
2 0.97 0.33 0.97 0.33 -0.0003 ns
3 0.97 0.36 0.97 0.35 0.0019 ns
4 0.97 0.36 0.97 0.36 0.0004 ns
5 0.97 0.36 0.97 0.35 -0.0012 ns
6 0.96 0.40 0.96 0.40 -0.0016 *

Note: *Sig value of Lower and upper limits of a 95% confidence of (SEP1/SEP2) x (1/L) and (SEP1/SEP2) x L
SEP1 is from the model 1
SEP2 is from the model 2,3,4,5,6
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