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The Relationship of Chemical Compositions on the Internal Browning Symptom of
Pineapple cv. Phetchaburi 1 and MD2 by Near Infrared Spectroscopy
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Abstract

This research was to investigate the chemical compositions by near infrared spectroscopy (NIRS) of
fresh pineapple cv. Phetchaburi 1 and MD2. The samples were harvested at 10-20% and 30-40% maturity
states from Prachuap Khiri Khan Province. They were subsequently stored at 13+2 °C for 2 and 4 weeks prior
to storing at room temperature (25 °C) for 1 day. All 480 pineapple samples were scanned by FQA NIR GUN in
the region 700-1100 nm. The absorbance values were analyzed by correlating with vitamin C, titratable acidity,
and total soluble solids using partial least squares (PLS) regression performed by the Unscrambler. The
calibration models provided correlation coefficients of 0.97, 0.93 and 0.94, standard error of prediction (SEP)
of 3.74 mg/100 g, 0.03% and 0.51 °Brix, Bias of 0.0304 mg/100 g, - 0.0012% and - 0.0122 °Brix, respectively.
The NIRS could predict the chemical compositions of pineapple fruit, including vitamin C content ranging from
4.45 to 69.62 mg/100 g, titratable acidity ranging from 0.60 to 0.93%, and total soluble solids ranging from
13.71 to 20.26 °Brix. The occurrence of core browning symptoms was observed in cv. Phetchaburi 1. In
contrast, the MD2 variety did not show any signs of internal brown core during a 4-week storage period.
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Fudrsadulinawniou mafuinulugumaddnduszeznarnuazsiliiAnenisazyiiumun (chilling
injury) e Wauaudthaausaaiielndiuwnuna (Paull and Rohrbach, 1985) waai3enin eanslddinmna (intermnal
browning) Shewfelt and Rosario (2000) lausaNNAgILI AALAZEAINANIWNANTAUINY 19U aaumgiisn Tnaluns
ns¥AUaULALAT (free radicals) ¥lin reactive O, U H,0, Thfiannntu Feansavhane polyunsaturated lipid vi7l#
L?jaﬁwfuaélﬁammw (Shewfelt and Erickson, 1991) dsnalitanssigg) sudsansUsyneuiiusatrdouiitudteanain
\Wwadee19dase (Murata, 1990) wagviufisenduieulwsl polyphenoloxidase (PPO) suiniluansdiinaty s
pandLadu 1wy nsausaneadia superoxide dismutase (SOD) Uag catalase (CAT) fiuthfidavinseyyatadlails
\AnUA3en lipid peroxidation wazanUTumeyyaaiTiindunieluead (Ahmad, 1995) utzsntuginsyiives 1
fnoglungu Queen wafvwiadnniniusinads wilvgniniugguin wasiusad doniinnauszana 1 Alandy wad
dnuansuand Mudrwesmaiivuinlng Unaaeraneadn madeutislnajuazwesywaniios euniudenasd
AmAosoudy sarAnnuomUien anuvinuade 16.9%Brix Usununa 045% Sdnvusrufiiay Ae nnades
annsausnoenaInAuliing Ssanunsaunzuenuageseanuiilesulsemuusdazaagosls g M2 Wukudidu
dulzansussmuanuas duiugifdneamlunsdsoonlusunaan Snuasiiu Ao Aidemiesasiaue wutes ong
nsliuandnidr Innfiudgeniniudimly 4 wh engnstiusnwiuny ansnsauiuldun 5 - 6 §uavi Tnglsiineinsléa
Yma (@anthddeftvany, 2560) dmsumsvssendldwelialiosdunsisaaiUninsalativsedunsisng wilndluling
wa¥oriiu Guthrie and Walsh (1997) lugSEninA3ndvesnadulzan afvn uay A (2555) asradeveimslddima
Tunadudzandadesdurssadninsalednuindefvinnduzsnguauiniu madnonslddhmaiadu uay
voudsflaranetnldiuuiliuanas Wesidudnisilvavesasdidninsladifindu naumsendudsyavdanduiug (R)
iy 0.8 Sarudululdfesl i Bunsiseaninsaladlunmsasameinisldathma

gunsaluazisnis
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Futzastus sy 1 uaz MD2 71 2 Se85ANLA (ANNIA 10-20% vi3eUseanas 70-75 Fuvdinenui uaz
30-40% vi3oUsTaNAl 80-85 Fundsnenuiu) MnuvasgnduussndminussaiuATiusg dwiusiu 480 et Lades
NIR spectrometer WUUNAWIU FQA-NIR GUN (Fantec, Japan) sieaifumuauanmgil in3esinenaummiuiuuidnea
WA Pocket refractometer §u PAL-1 8%8 Atago, Japan uazgunsaiuazansiadidniuiinsiest Usunainifiug
Usinansaiilamavld uazrosdeilazaneild
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1. \uiieduuysaius masy3 1 uas MD2 1 2 szamnuun (ANuLA 10-20% wag 30-40%) 91nuUaq
Ugnduuzsndminuszasuaidus dluifiudnead 1342 °C uu 2 uay 4 §av wazanfvinuigamgivies
(10 25 °0) w1y 1 Yu i’mmmi@mﬂﬁmmﬁwm%q FQA NIR GUN fiAnuigadu 700-1100 wluiums (nm)

2. Wnsginmnnuaresdusznounaal kA YSunaidnniu@ (vitamin C) m138 (AOAC, 1990) U3una
nsadilawmsule (titratable acidity) #1135 (AOAC, 2000) USinaweudafiazanstnle (total soluble solids) uagHwa
FulgsnmsiaaouoInslédiinia

3. 1}1 spectra fuLUU (original spectra) filFunadisuuuinaomsadinaansdieds partial least
squares (PLS) TUsunsud1i593U The Unscrambler 993u3¥W Camo foyagnuvsasniduasngu nguil 1 fe
calibration set iunguseghaildlumsasnsaunisanaesiaduseninedoyausinadsiiug Yinansedilamsmld uas
Uhinauveaudefieransthld Minsesiluviosufoing Audoyasnsganduias ludasaueedu 700-1100 nm ng
i 2 Ao validation set WungusegsitlinmaaeuaunisonnosidadulumsvinneUinainiud Usinunsailamm
¥ wortiinamondsiiaransdild dafenaunsiasfinsanddulszaninmsdiadula (k) e é standard error of
calibration (SEC) 61 wazen standard error of prediction (SEP) i

4, mmaaummgﬂﬁaﬂLLaJusTwaqaumiﬁa%N%u Ingdraunisussliudiuuinidudg Ysuiw
nanfllansnld uasUiiuvewudaiiaraneils
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NANISNAADY

INNINAADT NUIINTIATIERUSINAIARILE USunansaitlmnsnle wazdSunaveuddiazarsdile
Fuvzsaiug nvsys 1uaz MD2 AL 10-20% TUTunadnnfiudiade 14.27 uaz 41.15 mg/100 g ALLA
30-00% TUTuaAnfiudiade 11.91 uag 41.15 me/100 g Anuadiy niadilamsvliingsy3 1 waz MD2 AaauA
10-20% §USuauads 0.73 waz 0.71% AL 30-40% ilUSunausads 0.70 waz 0.69% mudu vewdeiazateth
16 iasy3 1 wag MD2 Auud 10-20% fiUSunaade 16.92 uay 14.44 *Brix AaLA 30-40% HUSunauads 17.07
wae 14.03 Brix audnsu dAnfilduaiisaunisiieuninsgiu §o3% partial least square (PLS) Insldlusunsa
d11593U The Unscrambler 14 spectra Sudu (original) $aufuN1sMAdBUANN1TWUL full cross validation fUAN
Vsnafeniiug Usinansaiilawsvld wazdSinamendsiiazaneild

AMTUT (vitamin C) 91UIUAIDY1S (n) = 120 Foene Tun1sassauns Saandunus (R) serinensiasiei
luesUUuan1siuAINITyiIuie Wiy 0.97 A SEP WU 3.74 me/100 g A SEC 11U 3.35 mg/100 g fi9dud

Aeades (F) = 7 Yade Ararnumatandeou (standard deviation, SD) A18RS1d7u52WI19 SEP U SD (residual
prediction deviation, RPD) Winfiu 4.56 (classification sgaunald n1suszyndldAnidontuinguls) :ann1sinseily
Mo uRn1swaiY 17.40 mg/100 g A1 Bias = 0.0304 mg/100 g kazaun1susziluysunaidnfivdludulysn Faus
4.45- 69.62 mg/100 g fAaAY 28.19 mg/100 g

nsaiilawmswls (titratable acidity) S1uAUEE13 (n) = 110 frega Aranduius (R) = 0.93, SEP = 0.03%,
SEC = 0.03%, F =9 Uady, SD = 0.10%, RPD = 3.00 (classification szdulif n1sUszendlddniianuuinguuuy
#E1U9), A1 Bias = - 0.0012% (Table 1) waraun1susziiutsunansadilamsnlaludulzsa @T’wi 0.60-0.93%
finniade 0.75%

yauditavarsthls (total soluble solids) §1uausegns (n) = 280 faeehe Aravduius (R) = 0.94, SEP =
0.51 °Brix, SEC = 0.44 °Brix, F =9 U948, SD =1.51°Brix, RPD = 2.78 (classification 5z & U 13 A
nsUsEgndlddnidenuuanguuuumeuy), Bias = - 0.0122 *Brix waraunsUssidutinuvewudeiiazaroldly
Fuzsn Raust 13.71-20.26 *Brix dAuads 15.90 *Brix (Table 1)

mMsmauduRugannsTwemUinadaniiug Yunansedilansld wazdssdivvewdefiavaretlaly
Fulzan fe NIR wagAiiasziluesufiinng wudn A R? fe1 0.96 0.91 wa 0.88 mud1du (Figure 1)

Table 1 Partial Least Squares Regression calibration result for predicting vitamin C, titratable acidity and total

soluble solids values in pineapple cv. Phetchaburi 1 and MD2.

Chemical Spectral Wavelength F R SEC SEP SD Bias n RPD
composition type (nm)
vitamin C Original 700-1100 7 097 335 374 17.07 0.0304 120 4.56
titratable acidity Original 700-1100 9 093 0.03 003 0.09 -0.0012 110 3.00

total soluble solids Original 700-1100 9 094 044 051 142 -0.0122 280 278

R: multiple correlation coefficients, F: The number of factors used in the calibration equation, SEC: standard error of calibration,
SEP: standard error of prediction, SD: standard deviation of actual value, Bias: The average of difference between actual value

and NIR value, n: number of samples, RPD The ratio of standard deviation of reference data in validation set to SEP
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Figure 1 Scatter plots of validation set for predicting vitamin C (a), titratable acidity (b), and total soluble
solids (c) in pineapple cv. Phetchaburi 1 and MD2.
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NNIMAEeRzTUlid A1 R’ vesaunsussiuusinainfiudinige usen RPD ldge uanafesnisdesdinis
Wauinsidedely msiiudieg1iifidusuiadnfiiugeag 2028 uay 45-50 me/100 g ielwaunisiiauudug
Windy 91nnnseinsavseuradulzsanuiUstdiusunainfiudiidatesnin 20 me/100 ¢ luduzsauilamanil
Tomanuenslédihma mmhaunmsundssdiueradadonsegsegrmeuld mnnmeasmuainslddiiniaves
Fuuysn Wusmwsyd 1 druius MD2 WHuiusiiiviunadniudge siwunsieenislddinmalunmaiuinuil 1322
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