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Using Near Infrared Sprectroscopy Technique to Determine Dry Juice Sac of Mandarin cv. Sai
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A dintugunsennsihuvemaduiuauty Usinamewdaimuniiazanetihld (T59) wasuSinansaavuailnmseld
(TA) luviesUUanTs MniuAnwIMsnevauswase M sHusoualaeuTILIn feLres NIRSystern 6500 F29A211872
AR 700-1100 nm Tneduiivumaasadunadufinuenisvian S0y 200 wa wazkadudnd (liinuennisving) sy
200 wa wisdduaesyanisnnaes Aeypaiisaninis tazyavinaey deyanldluiiaeisne s principal component
analysis (PCA) uag partial least squares regression (PLSR) nan1s@inwituvieaujuanisnui Fuhaiieaty TS wad
TA S NaUnf wazn snTIadeURILaLtsBunsLsn Wednseiseds PCA nui aunsasuunaUnmsiasnadle
Hu 2 nguediediiau wimiuimnaunsifisuinasgiudaemeda PLSR muddudanudu TSS tay TA Idnad fid
Sulszavsanduiug (R) infidesrnedsrdsdemnunlsusiuesnsiiung (RMSECY) wasAlaasuowasi1955m9ingand
Ianissnsdetuadiléann NIR (bias) iy 0.87, 1.67% waz 0.004% AIESU LAZHAIINNTNAFDUANNITAILYANAGDY
aunsuanslifiuinensiuveswaduanunsatimada NIRs suunsadusinaluduanoiials

fdanty: fuEeinig, 915y, Wessunsusnauningalnd
Abstract

The study of dry juice sac determination in Mandarin cv. Sai Nam Phueng by Near Infrared Sprectroscopy
technique was started in laboratory to-examine correlations of moisture content (MC), total soluble solids (TSS),
titratable acidity (TA). The \ater study was to find the response of dry juice sac on Near Infrared using NIRSystem
6500 in wavelength range from 700 - 1100 nm. The 200 of good oranges and 200 of dry juice sac oranges were
used for caribration equation development and validation.  The acquired data was analysed by principal
component analysis (PCA) and partial least squares regression (PLSR). The results were found that dry juice sac
oranges contained lower values of MC, TSS and TA than normal fruits. The analysis of using PCA was able to clearly
classified narmal and dry juice sac orange. The value of MC, TSS and TA were used to'develop caribration equation
by PLSR technique. The value of R, RMSECV and bias were 087, 1.67% ez 0.004% respectively. The result of

validation revealed that dry juice sac of Mandarin cv. Sai Nam Phueng was able to classify by NIRs technique.
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wasiisen, 2548) {Jzyméhﬁ’zyaéwawﬁqmaaé’wﬁmmmﬁuﬁ:
awﬁﬂﬁqﬁaﬂ;ymmﬂm\l’m (Dry juice sac) Fenuannlug
AulazUaegan1sHaRlagiinINaIEEIme ANNUYDS
waduilalanmnsoveadiuldainaeuen dvludagsuldnig
ﬁ’mwﬂimw’jﬁmwmiwhﬁ?u Fadudosrfafiddaluns
Fanennadiinanuinuesnainnaund fs1eaunisfingi
NUINAFNHINETOINTUIY AL TGRENLINIIUNR ARIAT
osanas Weddusiusinause sl shaundiazaneld
1uu1 (Total soluble solids, TSS)“lJimmﬂim'wwmmw
Inmnsaldesidud(Titratable acidity, TA) wag Inniiu @
(Vitamin C ) anauifleUFouliisuiiunaund Tuvaeiiussnn
‘VTa’}EJEUQWLﬂiiﬂ%ﬂ’]iﬂ@ﬂ%ﬂiﬂ&lmww Ca uag Mg (573, 2542)
FansnsaaTnansiniamnanenmuasiativant aiunse
as29lasIasinlewmaila NIRs fe1uidesessuninune
falu n1sviwteen TA Tudunuanisulagldinadia NIRs
(Slaugther, 1995) n15viuneAn TsS ludadaguilaely
WAl NIRs (Kawano et al., 1993) n1571uU18@A7 TSS, TA
way Firmness lududngulneldmafia NIRs (Gomez et
al,, 2006) nMsviueAuaTnvesdulaglidvianenalagly
wAilA NIRs (Cayuela & Weiland, 2010) fatudanunsa
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1.1 - myinaumiginaimidesounsusaasuninsalnt
AFIPAUNASUINNNAAY 400 KA TAAUNASUAELATDY
vesdunsisaaiuninsinlniimes (Near infrared

spectrophotometer, NIRSystem 6500, Foss NIR system,
Silver spring, USA) nsialdwiinadnlowiiuinasnieis
Interaction ﬂuﬁﬂﬁﬁaaﬂaaLﬂﬂm%’mﬁﬁ%mﬂwm 7 vl 1
A LUK wazdiuana udnaduanstiislulen
Wasnfieusziusediuauiag Jaudseandu 5 sudu
Toun duund duy 1-25% dudinu 26-50% Fudg 51-
75% dusly 76% duld 91ndualuiiesishdie3s

principal component analysis (PCA)

1.2 msfinwInnuauussenINe I sinseaus1eg Ty
KAFUAVANTFN 101 W UazauTfn Al uagnis
a31984N 13 UINTTIN

fa9g1aulun1snaast 400 wa TAauUANIA1EAIN
yasduunasna (AT audinand Wsunavewds
wvuafiazangldluin wavUsunansaitlnmnsald) udai
awnm3uvesiegsdumnuiadu 2 ga yafl 1 Ao yaadis

ammilﬂaummgm (Calibration set) 200 ia memﬁ 2

A yanaaeUaNnI1s (Validation set) Asawmaila Partial

least squares regression (PLSR)

2 wawaziansal

nansAnunAnsuduneudt 2.1 Anwdnvasuazeonns
Waluwasulogladunulunismaass 200 wanwuin 81015
WinBuandananu 164 wa Andy 82% a1nisiuEuann
whumany 28 ma Andu 14% e1nsiusuainduaisua
nu 8 wa Al 4% nnsTeaunesu awlnnsuveHady
ﬁLmumﬁ@mﬂﬁuumsﬁmLf\)uﬁmmmmﬁu 970 hm AaLay
n13gAnduLasvesin (Figure 1) iwuiAeafustidovos
(Saranwong et al,, 2003) finuuaunisgandunasies
5uWi’lL§WZJEN‘1§T171Iﬂ’J’13JEJ’I’m§u 978 nm suzusﬁ (Gomez et
al,, 2006) l#s1897udmuiinvastindaauiininueindy
975 nm vuanasurosdNdaegu lunsldis PCA Lile
s ndntsavesalnaduiilaannnisia n1suen
21159 WU 1n1sHuTitesnd 50 % aunsauenle
wilalFaiay urdmsueinisiudaus 51% Juluaiunsa
uonlatnLaunsuansly Figure 2
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Figure 1.Second derivertive Spectra of mandarine.
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Figure 2 Result of PCA of mandarine.
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Figure 3 Predictions of PLSR by the NIR system versus
laboratory measurement of MC content of mandarin.
(a) Calibration set (b) Validation set
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Table 1 Result of physical properties and chemical properties in normal and dry juice sac mandarine fruits

Parameter (%)

Dry juice sac (%) -

MC TSS TA
Normal fruit 90.73+£2.06 a 11.99 £0.96 a 0.45+0.07 a
1-25% 89.03+1.47 b 11.08+1.59 b 036+0.10 b
26-50% 88.35+1.64 b 10.94 £0.96 b 0.29+0.08 ¢
51-75% 85.96.+2.28 ¢ 8.66x£1.70 c 0.25+0.07 ¢
76-100% 84.45+1.42 d 8.94+1.25 ¢ 0.22+0.06 ¢
CV (%) 3.30 16.61 33.54

Note: Table displays the values of mean + standard deviation (SD.)

In each column, different letters represent sisnificant differences (P < 0.05) by Independent sample t-test
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Table 2 Result of calibration with PLSR

Reference value  Wavelength region (nm) F

R

SEC (%) SEP (%) Bias (%)

MC 700 - 1100 7

0.92

131 1.45 -0.18

F: number of factors used in the calibration equation
R: correlation coefficient
RMSECV: root mean sqgare eror of cross validation

Bias: average of difference between actual value and NIR value
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