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ABSTRACT

In this study, two types of NIR Spectrophotometer in transmission and interactance modes
were compared based on their performance in persimmon astringency quantification. A set of 219
fruits of P2 persimmons was divided into four groups. Group 1 was controlled at room temperature
and Groups 2-4 were fumigated with CO, at 5°C, 156°C and 25°C, respectively. The predictive models
were built using Partial Least Squares Regression (PLSR). It was found that NIR Spectrophotometer in
the interactance mode provided more accurate predictions than the transmission mode. The
prediction correlation coefficient of interactance mode was 0.95 and root mean square error of
prediction was 0.17. This was because tannin substance which produces astringent taste in
persimmon fruit has distribution of tannin in proximity to peel. This meant spectral information from
interactance mode contained spectral information of the tannin-affected flesh while the transmission

mode included more irrelevant spectral information.
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Fig 1. Twelve positions of spectral Fig 2. Six cylindrical flesh samples of persimmon
measurement s on persimmon. determination of tannin content (12 positions).

34



NMIUsEHATINTUNITNG NUNANEAUNEAIANGRNT INLNIATIUNIUAW ATIT 9

N153LATIZNATIANNHIATBRINAL
UNanal (Fig 1) Nanziduwisnsanszuaniduiiuaugnans 10.65 mm Tneuviailanauusay
WNArAsiUAAdn 2 4aMd Fig 2 WdauiielisnnilaeniasununaNaedtadnlsun M utuGasds

Folin test Auiuiiluangsadsaanuein InadnAiaanneneenuiiluidadidus total phenolic compound

A oA

< VA a .= P ~ . |
mmuslmymfa ANTUNUUL (tannin) Fanadnaun i AnueiaazdUTN total phenolic compound ad
11 0.8% T9lAENNAALLa9an Hai-Feng et al. (2008) Aatl

Wsetaullenandy 1 g unaniuweanaged 80% 9 mL waqtulfiazidenfiag Homogenizer

o a o D A . a dl P = aa |
uBaLEAaaE19ARELATEY Centrifuge NULIAVAEN 12,000 rom 71 4 B9ANTAITEE 11K 20 WIT Fulandau
& (supernatant) N M3manzsd ldilnfaetne 1 mL asluvaeanaass aun 25 mL wRNATaZANE
Folin-Denis adlil 5 mL i l3idiniuging Vortex mixture anNiulANa17azanel Sodium carbonate
v . a o dl ] ¥ Uy

(Na,CO,) adlil 4 mL weifiae Vortex mixture 8nATY emaannAaadinananssine] udalilu water
bath 71 30 asAEaLEe 4 1T1aan 1 9alug wdsaetingld 13 luesinasanetinuds 0 asAma@d@aa wunan
15w Aadinaaningumnidiesliiviefiu @1 Absorbance W 760 nm  FaeiAses  UVAVis

Spectrophotometer WA UNALTINAY Absorbance 7 760 nm waaBauiieuiy standard curve 189

tannic acid

N5ATIZANNAD A

'
a

infiayanisganauuasiinsagausndeyanialng  uazvinnsliuusimeatinaans  foe

T1lsunsa Unscamber version 9.7 2898 Smoothing WU Savitzky Golay, 3 First derivative (1D), 38
Second derivative (2D) L1l Savitzky Golay 3% Multiplicative scatter correction (MSC), 3% Standard
normal variate (SNV) uana1nsiugeldvnusasagunyFuwsasaniu wiesieeveaniunguuaailsiu

(Calibration) wazwadmd (Validation) luemangaun 2:1 InsninAde fifudunuiiuun@asansuannan

2 g A o 1 aa T & g a all ¥ all ¥ I | a al/ %

HaeldaAnnn L@’i’]ﬂﬁl’)’i’]ﬂ’NVmﬁ’]Lﬂ‘ﬂ?LsﬁuﬁlLLV]‘LA‘LA‘LAN’mVI@‘ﬁLL@ZH@HW@@iﬁ@%iMﬂQNLL@@L‘]_I?‘ﬂu UITBYA
A a 1 1% a v o a 1% aal .

ﬂ’]i@lﬂﬂ@uLL@\‘muWﬁ"]Lﬁ‘ﬂEI’]uIﬂ@N’nLﬂi’wﬂ@ﬁ"N@Nﬂ’]ﬁ‘ﬂqu’]u’]ﬂLﬂﬂlﬁ?ﬂ’]mw)?;lflﬁ Partial Least

Squares Regression (PLSR) kil full cross validation

AANITNAXBY LL@&%@”I%‘E’&

naaannnAanaFuN lfanniesea PureSpect BaztAsed NIR-GUN WAZAMIGAN ANnNNanauiia
219 ualinsagay outlier WUINIUANUILTNINNTEATS 3 Ha LTe4aINH outlier AMNAMIWAN 2 HA WA

ANAMHNRALNRURIALLUNATN 1 1A LAIAILNHANALNMARNS 216 N8 lRn1saAsinasiald

AL ANADINANAL

iHeasnAL e FFuANUHN M UAA AUIBINENNANALRLS P2 WS WALNGNT 1 uay

'
P [

naNy 2-4 AAuanseiuee e dAyneananIzAuAMNTeNi 95% Tereatilefiduiunuiiu

| dl ' g a‘l i A o o o 6 ¥ @ g & o 1 =
NANY 2 LANANANNNANN 3 LAT4 BENNULAATY ﬂ‘wmmﬁmﬂmmma‘mmﬁqmmm@m\mumm"imﬂu

35



NMIUsEHATINTUNITNG NUNANEAUNEAIANGRNT INLNIATIUNIUAW ATIT 9

a '

FuNUUNUEUAINGN 0.8% anLilufiassu CO, ﬁ@muqﬁ 5°C #inNIu Coﬁﬂmuquzgd%wumgqmﬁ
AMENAAIMARaE TULN9qR A Table 1 B89 laARINAZIANIN TN UUNUTUAA UALILNUNAHAN
el 1 a; o [l dl” [l % 1 -:II

mmﬂmmmeLufﬂmﬂmwmmﬂuﬂquw 1

Table 1. Percentage of tannin in flesh near the surface (216 fruits) and flesh at the centre of fruit (204
fruits). Group 1 was kept at room temperature and Groups 2-4 were treated by CO,, at 5°C, 15°C and

25°C, respectively.

Flesh near the surface Flesh at the centre of fruit
Group  Number Tannin percentage Number Tannin percentage
Min. Max. Min. Max.
(sides) Avg + SD (fruits) Avg + SD
1 912 0.04 2.22 1.19+0.33° 75 0 1.72 0.28+0.32°
2 348 0 0.08 0.03+0.01" 27 0.01 0.05 0.02+0.01°
3 456 0 0.92 0.09+0.09° 30 0.01 0.15 0.05+0.03"
4 876 0 2.03 0.10+0.19° 72 0 0.19 0.03+0.03"

Different superscripts in the same column mean that the values are significantly different (p<0.05) by

Duncan’s method.
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Fig 3. Averages of absorbance spectra of astringent and de-astringent persimmons from the surface

(216 fruits) a) PureSpect b) FQA-NIR GUN.
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Table 2. Statistics of calibration models for percentage of tannin in persimmon.

instruments positions Pretreatment Factors R RMSEP
Average of 12 positions S21+2D5 6 0.91 0.23
PureSpect
Each position S21+2D5 11 0.78 0.36
Average of 12 positions S3+2D3 4 0.95 0.17
NIR-GUN
Each position S3+2D3 7 0.85 0.30

S(i) = Smoothing, 2D(i) = Second derivative, i = Number of smoothing points
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Fig 4. Prediction plots of the percentage of tannin by models based on spectra from 12 measurement

positions using a) interactance mode b) transmission.
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