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Abstract

Guava fruit (cultivar Pan Sri Thong) is an economic crop of Thailand for exporting.
However Oriental Fruit fly are the important problems in guava fruit. Current detection uses
a randomly detect methods with naked eyes and destroying samples, which the decision of
the examiner is probably incorrect and undermines product. So near infrared (NIR)
spectroscopy technique is an alternative for non-destructive analysis of egg and larva
detection within guava. The classification models could predict insect infestation or no
insect infestation in guava. Models are relationship between internal quality (insect
infestation or no insect infestation) and absorbed energy in near infrared region measured by
developed NIR spectrometer using interactance mode in the wavelength region of 700-1100
nm. Then, the classification models were created by partial least square discriminant
analysis (PLS DA) techniques. The results showed that the PLSDA technique can separate of
fruit fly infestation guava with an overall accuracy of 62.90% in egg stage of fruit fly and

78.42% in first stage larval of fruit fly.

Keywords: guava fruit (cultivar Pan Sri Thong), near infrared spectroscopy, Oriental fruit fly

(Bactrocera dorsalis Hendel)
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1. 3% Principal Componenst Analysis (PCA)

2. 75 Partial Least Squares Discriminant Analysis (PLSDA)
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Figure 1 Classification results of no insect infested and in sect infested guava by egg of fruit

fly using PCA method in the wavelength 700-1091 nm.
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Figure 2 Classification results of no insect infested and in sect infested guava by first stage

larval of fruit fly using PCA method in the wavelength 700-1091 nm.
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Figure 3 Classification results of no insect infested and in sect infested guava by second
stage larval of fruit fly using PCA method in the wavelength 700-1091 nm.
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Figure 4 Loading plots of the classification models of no insect infested guava and insect

infested of 3 stages of fruit fly

=

dnsumsemainmstuleuvomuouusasiuted 3 liaansavild HosnHarnSsgayde
AN wagvuouts 3 axveuludviaeiarins liannsatusuumueuuiasunalily
fuvisiiinsiales Jslallsinavedeyavesmueuts 3
2. M3E319UUUINRBINTAALENAIEIT PLSDA

£ A

dufUTs PLSDA iHuTsTidiasendeviadayanisgandu (aansu) uagAnguvidordiauusu
(Dummy Variable) #1§198391nn1581 LLazﬁuai’m’;ulw'%wuauﬁﬁayﬂuma nanife AwARININUAAN
naulsiunadfaund wasnanSsfifinsuiion Inelueiddedldmmuneingu (fudsviu) vema
dSsundldandu 0 wazanduuesiaiiinsuulouvedlindonuouuuasiunaliifiandu 1 lne

AouUNM3a51MUUTIARINTARKEN feg1evianunazgnuUteaniu 2 nqu Aengy Calibration &3l



I UNAIINI B Souduse1l 2558 g

NBITTUASHAILIING INTSRAIN TSNV AU TFUNBARAIN T

Tun1sa¥ranuudians uagngu Validation dsldlunismageuanugniesusiugruvesnsdauennga
vosuuUTR0Tiaietu

Han13asIkuUInaeddun1sAnuennaunle3s PLSDA uansluguves Scatter plot kaz
Wesidudaugniedumsdaiennay Tnewarsand @angu=0) axdesiininneg <0.40 luvaid
waraiinsUmdouvedlinienueu (Angu=1) edosfidnhusedluti >0.41 Feeinnisvhune
yiouvudaosiuannsodauendognsldgnies uenwieainiiednduanuianainlumsiuie

YBUUUINRDY IIumegaluidaznguveswainsuuleuluuiazssevuanisa Table 1

Table 1 Number of guava fruits for calibration and validation to create the classification

model for no insect infested guava and insect infested

Calibration set Validation set
Stage of No fruit fly Fruit fly No fruit fly Fruit fly
fruit fly infested infested Total infested infested Total
guava guava guava guava
(dummy=0) | (dummy=1) (dummy=0) | (dummy=1)

Fgg 188 96 284 123 62 185
1% larval 179 99 278 113 73 186
2™ larval 204 11 215 134 9 143
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Figure 5 Scatter plots of Partial Least Square Discriminant Analysis (PLSDA) for egg stage of
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Figure 6 Scatter plots of Partial Least Square Discriminant Analysis (PLSDA) for first larva

stage of fruit fly infection in guava fruits of (0) no insect infested (1) insect infested
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Figure 7 Scatter plots of Partial Least Square Discriminant Analysis (PLSDA) for second larval

stage fruit fly infection in guava fruits of (0) no insect infested (1) insect infested
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Table 2 Classification results of no fruit fly infested and fruit fly infested guava by using

analysis model constructed of Partial Least Square Discriminant Analysis (PLS DA)

Classification Correction of classification (%)
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Calibration set Validation set
Non fruit Fruit fly Non fruit Fruit fly
fly infested infested fly infested infested
Total Total
guava guava guava guava
(dummy=0) | (dummy=1) (dummy=0) | (dummy=1)
Egg stage 74.47 58.33 69.01 73.17 62.90 69.73
1°" larval
81.01 73.74 78.42 74.33 89.04 80.11
stage
2" larval
arve 100 0 94.88 100 0 93.70
stage
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Figure 8 The average spectrums of uninfected guava by fruit fly compared to the uninfected

guava by fruit fly in egg, first larval stage and second larval stage after adjusted by

the second derivative
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