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Discriminant Analysis to Classify Dragon Fruits Maturity
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Abstract

This research was to classify the maturity of dragon fruits using discriminant analysis. Methodology
comprised collection of uniform, intact dragon fruit samples of two varieties, i.e. white flesh (Hylocereus undatus)
and red flesh (Hylocereus polyrhizus) varieties which were harvested between 23 and 40 day after fruits set. The
physical, mechanical, physiological and light properties relating to maturity of the fruit samples were measured
with standard methods. The maturity of dragon fruit was defined into 3 stages: 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 used. Two types of classification were carried out ; i) classification of maturity (immature, mature
and overmature) regardless of variety, ii) classification of maturity (3 levels) and variety (2 levels, the white and the
red). The properties used for discriminant analysis included specific weight, sphericity, recovery ratio (flesh weight
divided by total weight), fruit firmness, flesh firmness, total soluble solid (TSS), total acid (TA), taste (TSS and TA
ratio) color value L, a, b (in Hunter color value) and light reflectance ratio (R) at 550/680 nm. The result showed
that the discriminant analysis using 9 properties could classify the maturity at the accuracy of 91.9%. To classify
maturity and variety, the disciminant analysis using 11 properties could achieve the accuracy of 93.5%.
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Table 1 Eigenvalues of 3 groups canonical discriminant function

Function Eigenvalues % of Variance ~ Cumulative % Canonical correlation
1 8.187 93.1 93.1 0.944
2 0.607 6.9 100.0 0.615
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Figure 1 Canonical discriminant functions of dragon fruits into (a) 3 groups (b) 6 groups

Table 2 Correlation coefficient of canonical discriminant functions of 2 function

Structure Matrix

Function
1 2
R -.762* 478
A .755* -.166
RECOVER .753* .079
B -.617* -.018
TSS .457* -.250
FRUIT -.410* .300
TA2 -.310* -.032
FLESH -.295* .026
SP.WT?2 .166* -.060
SPHERE 117* .095
TASTE 492 .628*
L .020 .045%]

Pooled within-groups correlations between discriminating
variables and standardized canonical discriminant functions
Variables ordered by absolute size of correlation within
function.

*. Largest absolute correlation between each variable
and any discriminant function

a. This variable not used in the analysis.
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function MilA Eigenvalue 81nn91 1 uazilileg 2 function A" Canonical correlation 81NN91 0.9 AR
function 1 ua¥ function 2 HaNENARBNIIALUNNGNNIN HAT variance LW 56.2 way 31.4 AANAIAL (Table 3) uas
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Table 3 Eigenvalues of 6 groups canonical discriminant function

Function  Eigenvalues %Varience Cumulative % Canonical correlation
1 11.910 56.2 56.2 0.960
2 6.647 31.4 87.5 0.932
3 1.796 8.5 96.0 0.801
4 0.719 34 99.4 0.647
5 0.128 0.6 100.0 0.336

Table 4 Correlation coefficient of canonical discriminant functions of 5 functions

Structure Matrix

Function
1 2 3 4 5
A 767* .057 .087 -.331 .286
RECOVER .694* -.019 -.116 -.068 -.078
R -.651* -.062 .170 .583 -.070
B -.618* .105 .068 .089 -.370
TASTE .508* -.145 171 .460 -.328
TSS .433* .230 .013 -.342 -.269
SP.WT?2 .152* .086 -.013 -.060 .014
SPHERE 221 -.672* .321 -.320 -.102
TA -.369 .268 .539* .063 -.163
FRUIT -.354 -.051 -.089 .443* .143
L .008 .054 .072 -.061 -.585%
FLESH -.290 -.160 -.258 .170 .400%

Pooled within-groups correlations between discriminating variables and
standardized canonical discriminant functions
Variables ordered by absolute size of correlation within function.

*. Largest absolute correlation between each variable and any
discriminant function

a. This variable not used in the analysis.
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