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Abstrct

This research was to study the non-destructive evaluation of fruit quality with near
infrared spectroscopy (NIRs) technique in a conveyor belt system by establishing a
calibration equation to correlate the internal quality to the measured near-infrared
spectra in interactance mode at the wavelength region of 700-1,100 nanometres. The
internal quality of mango fruits CV. Namdokmai Srithong were evaluated with total
soluble solid content (TSS), titratable acidity content (TA) and the TSS/TA ratio, while
the translucent disorder of mangosteen fruits was determined by the specific gravity.
The results of equation analysis which based on the correlation coefficient (R value) of
the calibration equations in this study showed that the mango quality evaluation
equations of the TSS and the TSS/TA ratio could be used to predict those values at the
rough screening, while the TA equation could be predicted at a useable level, with
caution for most applications including research. However, after testing the prediction
equations to assess the accuracy of mango fruit equations in the conveyor belt system
for NIR applications, the prediction results were insufficiently accurate and had low
potential for use in fruit monitoring and grading systems. At the same time, evaluation of
efficiency equation for the translucent screening of mangosteen fruits was found that

the the specific gravity equation had poor prediction accuracy.
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Figure 1 Near infared spectroscopy on conveyor system
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Figure 2 Original NIR spectra of fresh mango fruits cv. Nam Dok Mai Srithong after using
nearinfrared spectroscopy scanning on conveyor system at wavelengths

between 700-1100 nanometres.
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5219 6.70-12.08 Wasidus SAnadewiiu 8.51 Wesidus drudsuna TA anfegesiuiu
354 0819 fiAN5E1IN9 7.72-36.47 nusedns wasiinedswitu 23.69 nfuredns vaziian
Sn31dau TSS/TA 910198198117 356 F20879 SA1521319 1.12-8.51 wazdianadeinfy
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Table 1 Chemical analysis of fresh mango fruits cv. Nam Dok Mai Srithong.

parameters no. of range mean standard unit
samples deviation (S.D.)
total soluble solids (TSS) 386 6.69-12.08 8.51 1.12 %
titratable acidity (TA) 354 7.72-36.47  23.69 5.98 o/L
TSS/TA ratio 356 1.12-8.51 3.70 1.31 -

lothensgandunaswesnegamanzsisiildainiedos NIR wagArdias1zsinannilldann
Vol fuRns taun USuna TA TSS wagadnsnatu TSS/TA 1naseaunisanuduiusineonde
Fn19M19adiA PLS regression Adualaglilusunsunsmuumeaia nansinsgideya
WU aunsdmsuiuneaIua TSS andegsuzaaed uig 386 meg wundungu Cset
U 274 Freg 1 TAlAT1eszndng 6.80-11.97 wWesidud fAanuduiusvesaunis Ae a1
R 999nqu Cset i1AU 0.90 A1 SEC 1M1 0.51 1Wosiiud wazal bias 1M1y 1.725%
Woesldud diungu Vset 91u7u 112 fog1s da13n51eiszning 6.69-12.08 1Wasidud @1 R
YBINGY Vset AU 0.85 ypigdien SEP way Bias 1Ay 059 way 0.07 Wasidud mudsy

(Table 2)

Table 2 Number of samples, total soluble solids (TSS) and statistics of calibration

equation of mango fruits cv. Nam Dok Mai Srithong.

no. of
item range mean SD R SEC / SEP bias
samples

Cset 274 6.80 - 11.97 % 852% 119%  0.90 051 %  1.72°% %
Vset 112 6.69 — 12.08 % 098% 0.03% 0.85 0.59 % 0.07 %

n51MN15N5EA8 (scatter plot) wansAudURUSTENI1aA TSS Afnldasauiaudiaudu
Aviune Tungu Cset (Figure 3) uag Vset (Figure 4) wanslyiifiudt doyanszaresiieglndidu
e (target line) Ysuantisanugnaeinislun1sviniuiedn TSS veawauyimemaila NIRs
dowseudisuiuaaswedn TS Ainldainidvhatesegnaiewmdes digital refractometer
ogslsAny Ssliandeyaluunwnesfifinisnszanefesnvihsaniduidmne Ssmnefisaiu
wiudfianadlunisvitueaivesaunisiisuuinsgiu lauewiglungy Vset dudunguilld
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Figure 3 Scatter plot of calibration set between total soluble solids content determined

by laboratory procedures and estimated by NIR spectroscopy in mango fruits.
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Figure 4 Scatter plot of validation set between total soluble solids content determined

by laboratory procedures and estimated by NIR spectroscopy in mango fruits.

AduUTEAN5n150A00Y (regression coefficient) YasaNNITYIIUIEAY TSS TuNaNzLI9EA

v v

(Figure 5) Wui1 fiAnAueaauRitaudTUSfuA TSS Misumia 888 900 913 930 1,015
uay 1,056 unluiuns sadufiefifiniaiduesdusznoundn Wy Weelna fn1sganduuasi
RWNUIAN1IAAY 888 UTULLAS IGELAGES ﬁmi@jmﬂﬁuumﬁﬁﬁwm 913 UL ULUAST
(Williams and Norris, 1987; Schmilovitch et al., 2000) TnefifunysnnusnAdumanis
Auuus funmdnuEIUsTamduiadusanu (096os, 2553) uonaInd Sawusums

AMUEIIARUT 970 wlwwnas NilANuduiusiulasasnan (second overtone v8Iny O-H)

(Osborne et al.,, 1981; Saranwong et al., 2004)
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100000 — I R R

R0000 — .................. .................. ....................

Regression coefficients
=
1111 | 1111

-50000 — E .................... E ................... E .................... E

-100000 — Y

T T T
779.68359237778 932.60375773256 1076.3616511069
TSS(146s1101), (Y-var, PC): (TSS(%Brix),16) B0 = 7.435323

Wavelength (nm)

Figure 5 Regression coefficients to estimate total soluble solids content from the NIR

spectra in mango fruits.

d‘ a 1 = dy 4 d' 1 1 1 1 [y}

e300 R VRIENNSEUNIATEIUTRIRUANUIN A1 R vBIngu Cset Wiy 0.90
wagngal Vset dawviniu 0.85 Wisthuifiguiumsaulannuviangal R vad Williams (2007)
a1u15aRmubeIn aunisianusdugiieanadvsulgvinuneanlaluseaunisuseunuaA a8

81U 9 (Table 3)

Table 3 Interpretation of R and R? values of the regression equation (Williams, 2007)

Value of R Value of R? Interpretation

Upto £ 0.5 Up to + 0.25 | Not usable in NIRS calibration

+0.51t00.70 | 0.26 t0 0.49 | Poor correlation, Research the reasons

+0.71 t0 0.80 | 0.50 to 0.64 | Rough screening

+0.81t0 0.90 | 0.66 to 0.81 | Screening and approximate calibration

+0.91t00.95 | 0.83t0 0.90 | Usable with caution for most applications including research

+0.96 t0 0.98 | 0.921t0 0.96 | Usable in most application including quality assurance

+0.99 > 0.98 > Usable in any applications

FAUNTHANITVINUNEAIUSUIN TA Arewwmalla NIRs 31N629819HaNs319919U 354 328819
nu31 Tungqu Cset @999 258 fa8E19 UAMIATIENTENTIN 7.72-36.47 nTUsiodns dm1
ANUFLRUSVDIFUNS AD A1 R WU 0.94 A1 SEC WinAU 2.16 NSUBanS wave bias Wiy
1.53%% nSusiadng ddunau Vset 914U 96 10819 HATIATIENTENIN 12.02-36.33 nTUsBdnS

[y

A R Wi 0.92 veuzfien SEP ua Bias Winiu 2.47 wag 0.06 nSureans audsu (Table 4)
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Table 4 Number of samples, titratable acidity (TA) and statistics of calibration equation

of mango fruits cv. Nam Dok Mai Srithong.

no. of
item range mean SD R SEC / SEP bias
samples
Cset 258 772-3647¢/L  2366¢/L 627T¢/L 094 216¢/L 1.53%g/L
Vset 96 1202 -36.33¢/L 2376¢/L 618¢/L 092 247¢/L  0.06 g/L

INNFINNIINTENLFHITENINAT TA TnlaasauToudisuduaniunglungy Cset wag Vset

<@ P i Y 1 1 1 i 1 [ [l v Y
iulad Yeyanisnseatedivesdn TA Tundu Cset Apudranenguiueglndiduidmune
(Figure 6) BeuauaniisnnugniesvedaunsvingAlunauzsmemaila NIRs laeuliigy
TuA1939909A1 TA ATalanae3Snsuviunansnainmsinnse egrslsiniu Wefiansanain
Toyan13nsza1eiIveeAn TA lungu Vset (Figure 7) Andilagaadnisinigngulngidudnung

= ) ' I A Y ] Y & e o

WuReaiungy Cset wadlsvosivitadudmaneunnndy wanslvivindaavesanuniugilung

MUEA1YeENNTNaNas danndadiUAT R Y09ngu Cset NTA1E9NT1 kage SEC ¥aingu Cset

'
o

1A19IN31A7 SEP Y09ngu Vset

Elements: 258
40 — glope: 0.881741
Offset: 2.797484

Correlation: 0.939011
R-Square: 0.881741

30 RMSEC: 2152168
SEC: 2156351

Bias: 1.530e-06

NIR measured values
[
=

-
=

=

—
5 10 15 20 25 30 35 40
TA(159s51113), (Y-var, PC): (*,14)

Reference values

Figure 6 Scatter plot of calibration set between titratable acidity content determined by

laboratory procedures and estimated by NIR spectroscopy in mango fruits.
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Elements: 96
4'] __ Sll]pe: ']_133316 e .......... .......... .......... .......... -
] Offset: 5.204657 . : : : X
7 Correlation: 0.918948 i
1 R-Square: 0.839994 :
3 4 RMSEP: 2. 460957 : : : B, :
T,:; 30 - SEP: 2473207 | oo Ry Y LR B :
> - Bias: 0.057219 - - - -
- ]
® ] - -
5 3
I 3
© .
9] 3
£ 20 — e BTER R
E -
=z 7
1'] __ ..................................................................
T T T T T T T T
10 15 20 25 30 35 40

TA{159s5t113), (Y-var, PC): (*,14)
Reference values

Figure 7 Scatter plot of validation set between titratable acidity content determined by

laboratory procedures and estimated by NIR spectroscopy in mango fruits.

I3
a a 1

ANFUUSLANTNIT0AN08VRINELIUNISHIUIEAT TA WU AAMUEIARUNTAMUALNUS

1l o 1

fuAn TA agflfunus 792 880 910 942 uaz 972 wiluwng (Figure 8) 1y C-H Fuduluiana
Y] a a6 2 A o i Y Y] .
MANYRIATaUNIS nsganduuasiifuvile 880 wluliAT @0AARBITUIIBUYBY Miyamoto
et al. (1998) N1711939ANUYNIATUTENTIN 890-930 UINULUAT AR YIAUINIARUNNUIANNT
AANSULAIYDINTATATN
aunsumsgiulosulunisiiuigan TA WetiAn R 1fia15aiiiens19aeua 11 kaug
YBIAUNITANUI AT R vasaun1slungu Cset wag Vset NHALNTU 0.94 wag 0.92 auasu

wansliiiudn asnsaldvinnealalusziuinllssgndlduionuide (Table 3)

J0ao000 — R R S S

Regression coefficients

200000 — .................. .................... ....................

T T T
¥79.68359237778 932.60375773256 1076.3616511069
TA{159s1113), (Y-var, PC): {*,14) B0 = 45624828

Wavelength (nm)

Figure 8 Regression coefficients to estimate titratable acidity content from the NIR

spectra in mango fruits.
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A1SUAUNITHNANITVINUIEAIERTIEIU TSS/TA Arawalia NIRs 91nA18819KaNEUNI1UIY
356 79819 WU lungu Cset FILETIUIN 256 FIDENN TAILATIENTENIN 1.12-8.51 Laedl
ANAUFURUSUDIENNTT AD A1 R WI1AU 0.90 A1 SEC AU 0.63 wagA bias inAu 1.895%
dungu Vset §1u2u 100 fegns ATiiATIevisening 1.41-7.11 a1 R wirdu 0.77 vauzdian

SEP wa¥ Bias v11AU 0.73 way 0.07 a1uaisu (Table 5)

Table 5 Number of samples, TSS/TA ratio and statistics of calibration equation of mango

fruits cv. Nam Dok Mai Srithong.

no. of
item range mean SD R SEC/ SEP  bias
samples
Cset 256 1.12-8.51 3.77 1.46 0.90 0.63 1.89°°0¢
Vset 100 141 -7.11 3.50 1.11 0.77 0.73 0.07

MNNTMMNIENEfsEninsAdaTdn TSS/TA AfalsaTadieuiiisuiuavihuneglungu
Cset waw Vset 9ziiudn Joyanseatasivesrdnsdiu TSS/TA lunqu Cset Aoudnanizngy
fuaglndiduitmang (Fisure 9) vauziideyanszatgfuesindnsiau TSS/TA Tungu Vset
Anusisndutmneannnings Cset (Figure 10) uandliifiuin msvihuneavesaunisiile
thumageuiiauusiugianas aepadosiudl R vesaun1siingy Cset dAnganinngu Vset @
Usvenlimsuiannugndesiianadlunsituneadnsidiu TSS/TA veswauzsifemaia

NIRs oS uiigunuanase

Elements: 256
9 — Slope: 0.815395
Offset: 0.695169

Correlation: 0.902992

R-Square: 0.815395 . .
RMSEC: 0.626635 . L.
§ — SEC: 0627862 | 0w
Bias: 1.893e-06

oo

NIR measured values

TSS-TA(211st161), (Y-var, PC): (TS5 TA({%),11)

Reference values

Figure 9 Scatter plot of calibration set between TSS/TA ratio determined by laboratory

procedures and estimated by NIR spectroscopy in mango fruits.
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Elements: 100
Offset: 1.092082 : : : : :

Correlation: 0.767219

R-Square: 0.583752

6 RMSEP- 0.732285 | - - .......... .......... .......... ..........
SEP: 0.732662 : : : :
o

Bias: 0.069396

NIR measured values
E-

TSS-TA(211st161), (¥-var, PC): (TSS:TA(%),11)

Reference values

Figure 10 Scatter plot of validation set between TSS/TA ratio determined by laboratory

procedures and estimated by NIR spectroscopy in mango fruits.

(Y a £ 1

AFUUSEANTNTaR0R8YRINLa g lUNTIIUIEA1IRSIEIN TSS/TA @1U150L8LiUA1IAINY
g1IAAURTANELTLSTUAT TSS uag TA fidumis 792 880 888 900 910 913 930 942 972
1,015 uaz 1,056 wiluwns saduiinfifimauaznsadssnduesilsznoundn suveninuen
AUl uduus iUl ad svesidus 970 ualuwns (Figure 11)

ammimmgmLﬁaaéfus[,umw‘fm'laﬂ'wé’mwﬁau TSS/TA LilMa150419INAN R Y98N
WU Ny Cset fAn R Wiy 0.90 wagngy Vset den R wirfiu 0.77 wanedn anunsaldvimungen

IaluszaunsuszanuAIeg1svey o (Table 3)

100000 — - b
©n ]
5 ] |
S 0]
3: -
] 4
o 4
O 4
c ]
k] ]
0 4
$ 1["]["]']__ ...............................................................
o 4
[ 4
o i
T T T T
779.68359237778 932.60375773256 1076.3616511069

RESULT1, {Y-var, PC): (TS5 TA(%),11) BO = -0.276791

Wavelength (nm)

Figure 11 Regression coefficients to estimate TSS/TA ratio from the NIR spectra in mango

fruits.
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s

IMNNANTIATIAANNTHSUNINTFINAT TSS TA uazdnsau TSS/TA vedHauzasannug

]
[
o

haenlifdves Wefiansanaindy R vesaunts wui aunsifisusnasgiud TA finnuuiugy
gInINauNIseuNInggIuAT TSS wagdnsndiu TSS/TA arua1du eg1alsfiny wiidnlunis
fiarsananuuiugvosaunisazldan R Wunae usien SEC uaz SEP vosaun1shdmananiy
gnéesutiugvheduiu Tnsaun1sidan SEC wag SEP Wilndgud dainfinuusiudiganinand
¥19910AAUENINATT FanaunsifiouasgIuvesHanzaiafiadsld nudn aunnsifiey
UINTFIUVDY TA A1 SEC war SEP g9nd1aunIsiiguiInsgIuuesdnsidu TSS/TA wag TSS
puddu Tnenadildainnisinmadadenalésunauandninatesiinmuaznisneuauase
Was NIR ¥909AUsENoUTRIR1081ausazNa (Williams and Norris, 2001) 1iia991nHaRKaLZaIS
WARZHANANINNIINILEAINAEUBN WU & ANUNUILATENBUETDINTINE SIuTseeAUsEnay
aeluna Wy Usinasihna Ysinainse Usanadaniiusing 9 Aunnsei

vl Wleldaunsinnsgiunisviueavenedos NIR udrtlunaaeunisvhuneeluszuy
amewdndsuiiedassannnisldiuaidussuumsfansaaunim deuhldieuifisuiu
Adiaseiluriesu fURnsileUssifiuaunsiugrvesanns wuin aunsildddinalunis
yheenlaiuiugunnnesni U lunsdansadessuuaenudidesesaiissansaw sl
onadunananaumainratuayliasiane fuvesineg1manzilsusazna uaztadeain
meuen wu Anudunas gumnd (udu Sedunanidmaronmaganduuasuazesdusznaumis
wnilvesnanziing smfstedinvesialUsunsunagszuunmsusssnanareaaiod NIR fisluasili

AU UNTYIUNEANYDIEUNITAN AL BNARDUNIT LB UIT LU LUUAINIUA LA

LT

TunsAneiionisdnguainkadinaiifiornisideufiesnainuaund (Fugure 12) Tngld
wada NIRs Tussuuanemuaides Irnsganauiasesiioganaiennanuansly Figure 14
LLazLﬁ'aﬁwé’]’aashm’?ii’mmmﬁ@ﬂﬂﬁul,l,aqLLa”ﬂUmmaummsLﬁaLLﬁa g NA15411NAIAIY
02991 (specific gravity) %waﬂq@mﬁiwmw 5 WU mﬂmaﬁq@mﬁwm 511 A9
wiadunaund (218 Fr0819) FeiliA1ANa198 ML SENINe 0.91-1.01 ARABWIATY 0.96 was
A1 SD Wiy 0.02 wafiuansennsidonds (242 dregna) fdAnudiasimigsswing 0.94-1.04
AdswinAy 1.00 wazA SD Wiy 0.02 wafildfiifeufudiiennisendlua (12 fega) fidn
ALEIITINIZTENINS 0.96-1.01 AN@ABINAU 0.99 wazAl SD AU 0.01 wasuafiuans
omsiioutuazenslva (39 g fapnudasmngsewing 0.97-1.04 Aeaswinfu 1.01
wazA1 SD Wity 0.02 Fauanslu Table 6 Vot nadsnafiiAarussimzannnd 1 dalvg
Hu wadifininineinisideuts Wszuadesar 56) vaiinatmauniiiaiauaisdinige

11 1 agdlsfinny naunfienanuindaaanuandunizainnii 1 laguiu wiogluszausies
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Uszinaufosas 3 uasnadinauianafilaua 9 unizangd 1 (Ewnndi 0.9) Alennisideuia
a X ¥ a [ ' [ b7 L v Ao o 14 v
Wnduliguieniu wikanseinsdntesuazegluseauiidieausuld (Fugure 13) Asliu Tunis
G N o 4 o Aa ! o ! & Aa & ¥ o A
naaeenseldsnmuainadinanlAauaInizannnd 1 ilukandennisilownaluseaud

Talaunsagausuls warldiduinaeilunisAnuwennatilowiioonainuauna

Q

Figure 13 Characteristics of mangosteen fruits with translucent flesh and specific gravity
greater than 1 (A), normal fruits with specific gravity less than 1 (B) and translucent-

fleshed fruits but has a specific gravity less than 1 (O).

Table 6 Specific gravity of normal-, translucent-, gamboge-, and translucent and gamboge-

fleshed mangosteen fruits.

specific gravity

no. of
characteristics minimum  maximum mean standard
samples

value value deviation
normal-flesh 218 0.91 1.01 0.96 0.02
translucent-flesh 242 0.94 1.04 1.00 0.02
gamboge-flesh 12 0.96 1.01 0.99 0.01
translucent and 39 0.97 1.04 1.01 0.02

gamboge-flesh

Total 511 0.91 1.04 0.98 0.03
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AMsganauLaasietratinaanninlaniases NIR lussuuagnudifeaivasming
81IAAUAUTENING 700-1,100 Wluluns daumaieadeiunalivindu q fe Wuiinvesin
Faauffumnis 970 wlumns wazuateiiaidudnuusinuuesesausenoudu 9 (Figure 14)

WesnndanedusinanduesUszneunaniosas 80

0.15

The water absorption peak around 970 nm

Intensity

RE35828885588¢888

NS
838
- -

1073
1086
1099
1112
1125
1138
1151
1163
1176
1188
1201

31007
1020

Wavelength (nm)

Figure 14 Original NIR spectra of mangosteen fruits after using near-infrared spectroscopy

scanning on conveyor system at wavelengths between 700-1100 nanometres.

fheg1masisnniiinunsinAInsganduuas wdnhlumaimiudiss iz vemausazna
wionrsrwatiionsasaeuBuiuanisiieuidvduliidumsnddunsadisauniseudusiug
Y8IANIANAUKAITUAINENTUIENATIAN WU Nadanangy Cset 91U 361 679814 4
ANPINLEINRUNIZIEWINS 0.91-1.04 Slaadsmiatu 0.98 Tnefimmuduiiusvesauns fie a1 R
fiAwiniy 0.66 valyfiAn SEC Wagen bias Sy 0.02 way 2.46% audifu daungu Vset
$1urU 150 Feea Sadaseissning 0.92-1.04 Taefe R Wiy 0.63 vausdien SEP was Bias

WU 0.02 az 0.001 Muaau (Table 7)

Table 7 Number of samples, specific gravity and statistics of calibration equation of

mangosteen fruits.

no. of

item range mean SD R SEC / SEP bias
samples

Cset 361 091 -1.04 0.98 0.03 0.66 0.02 246508
Vset 150 0.92-1.04 0.98 0.03 0.63 0.02 0.001
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MNNTINNNINTEAFITENINAIALA NI Iz TiTaldssasuifsuduawiuelungy
Cset (Figure 15) uaw Vset (Figure 16) auuiiuladn doyansyatadivesaininuaisdnmizlungy
Cset Inmsinznguiusglndiduidvane widsdldinszansfegiannidudmunedoudis
%19 Fauandliiuinfianuuduswesaunislunmsiuneademaia NRs deFeudieuiu

A19seninlatuseaun Wdeatudeyanisnssangiivesrinugednzlungy Vset g9

Afeg 1AL mune wansdanavesaukiug lunsitueAvesaunisianasduiy

" % o A

aonAdosiuA R 189ndu Cset uay Vset fifldoudnan Ae 0.66 uay 0.63 mudiy uifi1az
fifn SEC wag SEP Mdlndmudanniiniy dwiududssansnisanassvomaiianalunisvinng
APMET N Wansda Figure 17 wudn finvesAnnuenaduiiaiuigs liueneenuny
finfiansnsauiulfodisinou deaenadosiu R vesaumsfifiindeudnsii uansdanugndes
uiudvesaunsATiATuREIiY

Tnaiilofinnsanainer R vosaunisuimsgrudosiuiiasadud annsofinawlddn aunis
evsmsgiuresrasasingHasisa dnsvuneliluseiui wagdlimanganlunis
unludszendldlunisviiuneen (Table 3) %"’qmmqmaLﬁaqmmﬂmmLLmﬂmaﬁumaaamwmq
NEAMNATBUBN WU & ANUMUILATT NUAEYRTING warasAUsenauneluna Wi USuna
1hn1a USunnse Yimadnniusine q sudseantsinunfiiAetulunadsnausiazua Tiun
pnsileuts o1nsendluva ornaideutendlua Adnvuruazauguussildoiaty sl
dmararnsganauuasiiinanedas NIR uenaini manudissungiinnlfiduaénedly
msadaunnieusnsguvemwatisnaliiannsdauenoinaieuilunaiianaldosaauysal

Fadtulgannisinadnaifeinisiloniiuiamaiiiimugedmizaind 1 vasnadanaund

a1 1 I

1ANUILAIAIUAITWNIZLINNTT 1 Wdudeddu Jadudntladenderaniuniugives

d‘ o 1
aunsNkslunTsvinune e

Elements: 361
1.05 — giope: 0.440196 o
1 Offset: 0.550602 :
7 Correlation: 0.663473 .
" 1 R-Square: 0.440196 |- : : o o
g 1 rRMsEC: 0.020426 | T : K o 55 o
2 - Bias: 2.460e-08 a8 a
9] i - o %o
5 20 . 8§
© ] 2
3 i
E o85 - ... te T
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Figure 15 Scatter plot of calibration set between specific gravity values determined by

laboratory procedures and estimated by NIR Spectroscopy in mangosteen

fruits.
Elements: 150
1.05 — SllJDBI 0.368632 S S S S :
7 Offset: 0.621366 : . : . .
1 Correlation: 0.625691 :
“ 1 R-Square: 0.388593 :
g - RMSEF: 0.020185 o :
© 1.00 — SEP: 0.020235 g e
> e o - o o
o - Bias: - -
o . a
9 - . . o
a i DD O.
©
2 7 : - : : : :
E pas — e
o 4 : . : : . . .
P4
l]g'] e
r—— -+ ~ 1+ ~ ‘*+ T ‘°+ r T r r r T _r T T T ' Tt T 1
0.92 0.94 0.96 0.98 1.00 1.02 1.04

Neuxgaew(151nd2_ .., {Y-var, PC): {* 4)
Reference values

Figure 16 Scatter plot of validation set between specific gravity values determined by
laboratory procedures and estimated by NIR Spectroscopy in mangosteen

fruits.

Regression coefficients
=

T T T
779.68359237778 932 60375773256 1076.3616511069
RESULT31, (Y-var, PC): (*,4) BO = 0.969332

Wavelength (nm)

Figure 17 Regression coefficients to estimate the specific gravity from the NIR spectra in

mangosteen fruits.
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