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Evaluation of lycopene content in watermelon flesh by non-destructive

technique using near infrared spectroscopy
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2544 165,784 151,443 462,781 2,791 3,056  3.69 1,707.662
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3.2 msanndaunulivaenaunsly

3.2.1 ginsaimsaseYauunlimhmenaunaly
1. A5 04 FQA-NIR Gun (Shizuoka Shibuya Seiki, Hamamatsu, J apan)

2. Jer981999 (Ceramic)
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3. wana@niadla v 11 Um

4. thnnundl (Horse, Thailand)
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a1 lalnfudaenTee Spectrophotometer
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7N 3.2 FQA-NIR Gun

3.2.2 msasiauuylirhaieden3es FQA NIR Gun veswaunaly
[ a d‘ @ 1 =1 d' 9 4‘1 d'
MIaudunanenoInmMsganaunauvesnauas Ty lTaolfases FOA NIR Gun (mwf
é e o S 4 1 = o li' H

3.2) HildnyueMs YUY Interactance N MAAUTEHIN 600-1100 nm (AANIATUNA DU
Overtone 1A% ¥39/Combination 1A21181IAA 700-900 nm Finsduazifion (Bond vibration) Y84
WUSE C-H uyy (Stretching, third 1182 fourth overtone) 14 first overtone Y94 C=C LYY stretching
uaz NNWENIAAN  1097-1000nm NG FUALTOUVRINYTE C-H 11 bending uaz UUY
stretching 1Az IMIaTWIANYNY 2 11 Tumas
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TUABUMITNARDY

L. Manvazeanauns Iy lagsoudionszaydise
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3 . 14
3. shwns Twooniu 2 &n sdnimaradnldfiSnafidudiovowa Ty
o 3 A Y a é 1 ey Yy 9 a 1 Y o d’

4. MAUAAIMUINATIVIAYSNAININANYesTUTigniudonanadn 1d udmiunieaning

Uen NnfmunUIna
v ¥ ' . v P
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AU NeYIA IR AY

13



MNA 3.3 Anunauas TuA78 FQA NIR Gun

3.3 msafialalaviueenainuasluierilid e Yadein3es Spectrophotometer

3.3.1 Jaq)
4 =
1. (ound luunazoon
3.3.2 guUnsamazmsmilamiulilumsasalalni
1. 3@
= =Y
2. VBAINAARN
3. 1n5eetlunalsl
4. ¥ou
5. 1050999 W
ya a =
6. UURUNYI 5 DsrIsATY
7. fintnesvuia 50,100 iaaans
8. vIAgUruyvLIA 250 adans
9. nszAunoog
10. UNIAUATS
11. Magnetic stirrer

12. Pipette
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13. Plastic pipette

14. Cells Quartz

15. m“j"‘i’NSpectrophotometer

16. (A304QATS

17. wanldmsazare

18, vhindy

19. Ethanol 194y 90%

20. Acetone and 0.05% (w/v) butylated hydroxytoluene(BHT)

21. Hexane
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3.3.3.1 wsenginsal Tashwagilwiinfudienseauvess
3332 mswSeuihingy
. ﬁ111’?1ﬂz'%"u'lﬂm}“lug’fu,ﬂﬁgﬁ@ﬂ?uqmwgﬁ‘lﬁ"’lﬁ' 5 osruTaLTe
3.3.3.2 M358 Ethanol 1udu 90% 910 Ethanol iWudhs 95% svstldaineaunis
MV,= MV,
95x V, = 90x100
V, =947
1. 11 Ethanol 1934 95% 11 94.7 Tadans
2. @uhasluiingy 100 Taaaas
3. 14 Ethanol tfiudu 90% i1 T lumsnaaes
3.3.3.3 N3IA581 Acetone and 0.05% (w/v) butylated hydroxytoluene(BHT)
1. 11 Acetone 311 100 §adans
2. ‘f;'si butylated hydroxytoluene(BHT) 141 0.05 N5y uaaldaalydlu Acetone ﬁm’%au"l"i
3. auunhmsezazae idnh dlumsnaaes
3.33.4 Sunoumsadalalafiunnuaa Ty
1. 1%'ﬁwhmm'fmmumTmsqdauﬁgﬂi’ﬂmﬂﬂﬂ?u"lﬂcf}'a 20 Py

) o 3/ .
2. ugnaneanuaruationss luldazitoadlansosuanalsl
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3. FuneTuunnsBon 2 A3 °lﬂm°luﬁnﬂiﬂw iudensyaudond

4. MY Ethanol Wudu 90% 25 Hadans , Acetone and 0.05% (w/v) butylated
hydroxytoluene(BHT) 25 1/a@fins 1o Hexane 50 Uanans audiay
5. Dadavynwdni ldwendhuom 15 it figungi 5 essuwadea
v
6. WNAaY 15 dadans uduvededn 5 win
7. 741380 15 1t dosoldmanaeusndiy dousnudnziiudiu 3 sy
8. @ﬂmiazmaei?unuqﬂ(Hexane)ﬁaEJPipetteué"ﬂfim“luﬁﬂmai” nnhasazaed
vinmsasalfinszilusunevse
3.4 madmnzvindSinadalathiduunsluy
3.4.1 gunsalnsimszimSinallalaihiduundy
1. Lﬂé‘ﬂ\‘i UV-VIS Spectophotometer
3.42 SuneumsimasimmBnadlalathilun daladlindos Spectophotometer
1. w3eua1snzash Idnnmsadauas Ty @uaewud 3.4.3.4) HAZETAZANIATIY
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2. @eNANNITINANR 503 W1 Tuins
3. dadiganiunasreimsazmenasgnuazasazatei ldanmsadauaqly
auday
4. SUMQANALAYBIT T AT ABAI0E1
5. Annuianududuvedlalafiulumsazaioi idnnams afauaaly
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T oA

d
3.43 mindwaumsnSsudeunisaldan Spectrophotometer 331314 lalaftuy3gninumi
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mafSeuiouanTinalalafiuszSunnmsesenaisazanslalafiuuse gnTid lannududu

i & o o o o H o Y ¥ q Y

#1 1 ppm 1Az 19 Hexane ifludvhazans minfuszihasazaneilganuuanududuldtamane
1Y A kY = = T o o 9 A1 9 P A o 9

sgay iesnnlumsaferumaTowmisudriuiiudeatidrsvesdeyaiimaneannas titevhls

] . v A ]
aumsii ldlinniugedeinniiga Taslumsnaaesii ldiiianududu 0.5, 075, 1, 1.25, 1.5, 1.75
o @ 3 o ° PRI Yy 9 LY ] o A A
uaz 2 ppm AWEAY Nadudzihmsazawh lAgnanududuiniaainsgadunauii 503 w1y
4' v oA 9 Y] o =y o w o v T

@5 TA8ATD9 spectrophotometer A ldanmsassgarh lu@sunsmanuduiussenedims
o A A o 1 y g ~ A

QATFUAAUT 503 U1 TUNAS (Absorbance) fumMarududuvesaisazatslalafiu wazmiaunsiive

il lddnnumanuiduduvelSunalalafiufiasa ldandaoiauns Iy uaasgenwd 3.4

16



. .
dulnvedyAnaN NIFIBNAIIANTELN,

259
Tasq

0.5 4 )

. concenh*atlon 'df«_tﬁe-so_liiﬁon,(ppl?}) 2]

» AA.b:sorlban;:Ae' L

o ' 1

awi 3.4 anuduiutseniudmsqaduadud 503 nTuwms (Absorbance) fumautuiuvos
msazane lalafiu Annududulalniiu 7 52 (0.5-2 ppm)
& 1 a o Y o a a [ a 9 o f A
e ldaumshamnsotmesanududuvesdSnalalafiuginmi 3.4 uda ihAnsganiu
] 4 ] ]
uaeey ldnnduaouil 3.4.2 iunuluaumsfzddnnomanmduduvesSunalalafivi

ana 1d1uviiae ppm

d
3.5 MIUAITHAMNADAIae SPSS
Q [y 1 =y =\ v 3 = P 9 a 9
imstenquiSinatalafivvewns lnlundazerymsfiudorildnnnanisinzdase
acd ] o d' <
Spectophotometer 1av3% Duncan’s multiple range test 1 p = 0.05

d o s
3.6 m3unTgndeyaninann i VIS-NIR fudeyas198191n Spectrophotometer
d é
3.6.1 gunsamazverasmsimazvideya
& a g
1. 1n3R9n0UNIIADS

2. cnwluﬁ The Unscrambler Version 9.8 (CAMO, Oslo, Norway)
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1. Raw spectra
2. Multiplicative Scatter Correction (Full MSC)
3. Baseline Offset
4. Standard Normal Variate (SNV)
5. Savitzky-Golay first differentiation ﬁ derivative segment 11 nm
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< 4 o Y
ﬂ'lﬁ.lﬂ'lilﬂ'ﬂlﬁfl'l(qu'ﬂaQﬂ'E]ﬂlnu)

Frmawizlgn
213 23 253U 27
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PUUT 0.9 1.2 1.3 13
gafou- 12 % 14 1.6
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. Calibration Prediction
wamanzilgn
Nc  Mean max min SD  Np Mean max min SD
qs;]vlu 86 1.4 4.3 0.7 0.5 33 14 2.6 0.8 04
fanuN 86 1.1 1.9 0.2 0.3 33 1.2 1.7 0.5 0.3
n93ou 86 13 VL ATP4 13 21 09 03
Nneg 255 1.3 4.3 0.4 04 100 1.3 21 0.7 0.3
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M1 4.3 mamsihuedSinala Tafivvewns luiugnus e

114) 10835 Partial Least Square (PLS) Taold923m159adUi 607 — 1068 nm

{ < { 4 v o as @
gnluggdu Newymsifunefiuandrsiu (21, 23, 25 uag 27 Sundaen

Calibration Prediction
Pretreatment PC RPD | RER
r | SEC Bias r SEP | Bias

Raw spectra 4 10751031 | -1.386E-09 | 0.84 | 0.20 | -1.00 | 1.84 | 8.87.
Multiplicative Scatter Correction (Full MSC) 2 0.73 1 0.32 | -3.535E-08 | 0.86 | 0.19 | -0.07 | 1.96 | 9.48
Baseline Offset 2 (0741032 3.673E-08 | 0.88 | 0.18 | -0.07 | 2.02 | 9.74
Standard Normal Variate (SNV) 2 0.73 1 032 | 1.248E-08 | 0.86 | 0.19 | -0.07 | 1.96 | 9.48
Savitzky-Golay first differentiation ‘ﬁ derivative segment 11 nm 4 10751031 | 1.525E-08 | 0.87 | 0.19 | -0.09 | 1.99 | 9.63
Savitzky-Golay first differentiation 17] derivative segment 21 nm 3 1075|031 1.525E-08 | 0.86 | 0.19 | -0.10 | 1.92 | 9.28
Savitzky-Golay second differentiation ﬁ derivative segment 11 nm 5 |0381 0.28 -7.208E-08 | 0.74 | 0.25 | -0.10 | 1.46 | 7.06
Savitzky-Golay second differentiation ﬁ derivative segment 21 nm 3 1071|033 ]| 1.386E-09 | 0.84 | 0.20 | -0.06 | 1.82 | 8.78

HU8LYe : PC = principle component, r = correlation, SEC = Standard error of Calibration, Bias = error, SEP = Standard error of Prediction, RPD =

ratio of the SEP to the SD, RER = ratio of the SEP to the range, SD = standard deviation
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da

3199 4.4 namsinneySina lalafiuvoswns TuiugRus fionzgnlugery fowgmsiuferiuandiedy (21, 23, 25 uag 27 Sundeaen

Y) 1A% Partial Least Square (PLS) Ta1d929m39adiufi 700 — 1068 nm

Calibration Prediction
Pretreatment PC RPD | RER
r | SEC Bias r SEP | Bias

Raw spectra 3 1063|036 1.04E-08 | 0.84 | 0.20 | 0.00 | 1.86 | 9.01
Multiplicative Scatter Correction (Full MSC) 2 1059|038 -7E-08 0.72 | 0.26 | 0.00 | 1.43 | 6.89
Baseline Offset 2 1059|038 | 2.634E-08 | 0.79 | 0.23 | 0.01 | 1.63 | 7.86
Standard Normal Variate (SNV) 2 1059|038 | 6.723E-08 | 0.72 | 0.26 | 0.00 | 1.42 | 6.87
Savitzky-Golay first differentiation ﬁ derivative segment 11 nm 3 1065036 | 6.238E-09 | 0.66 | 0.31 | -0.04 | 1.20 | 5.82
Savitzky-Golay first differentiation ﬁ derivative segment 21 nm 3 064|036 | -1.871E-08 | 0.64 | 0.31 | -0.04 | 1.19 | 5.75
Savitzky-Golay second differentiation ‘ﬁ derivative segment 11 nm 4 075|031 3.369E-08 | 0.76 | 0.25 | -0.03 | 1.51 | 7.31
Savitzky-Golay second differentiation ﬁ derivative segment 21 nm 5 1076 | 031 | -4.158E-08 | 0.79 | 0.23 | -0.06 | 1.60 | 7.72

Hu0L1e : PC = principle component, r = correlation, SEC = Standard eiror of Calibration, Bias = error, SEP = Standard error of Prediction, RPD =

ratio of the SEP to the SD, RER = ratio of the SEP to the range, SD = standard deviation
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s At

M3199 4.5 wansinnelfinalalafiuvewas Tuiugiusionzdgnluganun nowmsiiufefiuandieiu (21, 23, 25 az 27 Sundsaen

u) 10835 Partial Least Square (PLS) Tnu19929msqadiufi 607 — 1068 nm

Calibration Prediction
Pretreatment PC RPD | RER
r SEC Bias r SEP | Bias

Raw spectra 4 1090 | 0.13 | 5649E-08 | 0.83 | 0.17 | -0.05 | 1.70 | 6.93
Multiplicative Scatter Correction (Full MSC) 2 1091013 7.312E-08 | 0.85 | 0.16 { -0.05 | 1.85 | 7.56
Baseline Offset 3 1091030 | 2.391E-08 | 0.85 | 0.16 | -0.05 | 1.82 | 7.42
Standard Normal Variate (SNV) 2 | 091 | 0.13 | 3.084E-08 | 0.85 | 0.15 | -0.05 | 1.86 | 7.61
Savitzky-Golay first differentiation “71 derivative segment 11 nm 3 0.91 | 0.13 | 3.569E-08 | 0.85 | 0.16 | -0.05 | 1.83 | 7.46
Savitzky-Golay first differentiation ﬁ derivative segment 21 nm 3 0.90 | 0.13 | 3.569E-08 | 0.83 | 0.17 | -0.06 | 1.74 | 7.10
Savitzky-Golay second differentiation ﬁ derivative segment 11 nm 5 1098 {011 | 3.916E-08 | 0.84 | 0.16 | -0.05 | 1.76 | 7.19
Savitzky-Golay second differentiation ﬁ derivative segment 21 nm 6 | 092|012 | 8.56E-08 | 0.83|0.17 | -0.03 | 1.69 | 6.89

U846 : PC = principle component, r = correlation, SEC = Standard error of Calibration, Bias = error, SEP = Standard error of Prediction, RPD =

ratio of the SEP to the SD, RER = ratio of the SEP to the range, SD = standard deviation
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m‘swn 4.6 wamsmmﬂﬂsmm‘laTﬂwummumTuwuﬁﬂuﬁmwuﬂaﬂiquun ‘VIE]']EJﬂ'IiLﬂ‘]JLﬂU’J‘VILWIﬂﬁNﬂu (21, 23,25 uaz 27 ’3‘uﬁﬁ’ﬂﬂ0ﬂv11‘l)

1047% Partial Least Square (PLS) Tﬂﬂ"lwaqmiﬂﬂww 700 ~ 1068 nm

Calibration Prediction
Pretreatment PC RPD | RER
r SEC Bias r SEP | Bias :

Raw spectra 3 | 084017 | 2.599E-08 | 0.71 | 0.21 | -0.06 | 1.36 | 5.55
Multiplicative Scatter Correction (Full MSC) 1 [ 076 | 0.20 5.51E-08 0.61 | 0.25 | -0.06 | 1.15 | 4.71
Baseline Offset 2 1076 | 020 | 9.045E-08 | 0.58 | 0.26 | -0.06 | 1.09 | 4.44
Standard Normal Variate (SNV) 8§ | 0.89 | 0.14 | -4.363E-07 | 0.81 | 0.17 | -0.06 | 1.69 | 6.89
Savitzky-Golay first differentiation ﬁ derivative segment 11 nm 1 |077 ,0'20 3.639E-08 | 0.62 | 0.25 | -0.08 | 1.17 | 4.76
Savitzky-Golay first differentiation ﬁ derivative segment 21 nm 2 1078 [ 019 | 3.985E-08 | 0.63 | 0.24 | -0.07 | 1.19 | 4.86
Savitzky-Golay second differentiation ﬁ derivative segment 11 nm 6 (087|013 | 3.154E-08 | 0.82 | 0.17 | -0.08 | 1.74 7.10
Savitzky-Golay second differentiation ﬁ derivative segment 21 nm 1 1073 021 | 5233E-08 | 0.61 | 0.24 | -0.09 | 1.19 | 4.8

e : PC = principle component, r = correlation, SEC = Standard error of Calibration, Bias = error, SEP = Standard error of Prediction, RPD = ratio

of the SEP to the SD, RER = ratio of the SEP to the range, SD = standard deviation
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a o a =t v da am ¥ a g A P ] a
M519N 4.7 Namsmuwﬂmm"laTﬂwumeaLLmaTuwuqnuimwwﬂqﬂ"luqs;']seu oYM INUABINURNANNY (21, 23, 25 LA

10035 Partial Least Square (PLS) Tnu1d929msgadufi 607 - 1068 nm

27 Iundenenuiu)

Calibration Prediction
Pretreatment PC RPD | RER
r | SEC Bias r | SEP | Bias
Raw spectra 4 | 0.87|0.15 | 1.871E-08 | 0.86 | 0.11 | 0.00 | 2.69 | 11.04
Multiplicative Scatter Correction (Full MSC) 2 1086 | 0.16 | -1.594E-08 | 0.90 | 0.14 | -0.01 | 2.24 | 9.18
Baseline Offset 2 1085|016 | 1.317E-08 | 0.91 | 0.13 | -0.01 | 2.39 | 9.83
Standard Normal Variate (SNV) 2 | 0861 0.16 | -8.317E-09 | 0.90 | 0.14 | -0.01 2;24 9.18
Savitzky-Golay first differentiation ﬁ derivative segment 11 nm 2 084 0.16 -7.624E-O9 0.86 | 0.16 | 0.00 | 1.98 | 8.12
Savitzky-Golay first differentiation ﬁ derivative segment 21 nm 1 /084016 | -1.04E-08 | 0.87 | 0.15 | -0.01 | 2.00 | 8.22
Savitzky-Golay second differentiation ﬁ derivative segment 11 nm 6 | 090 |0.13 | 1.802E-08 | 0.89 | 0.14 | 0.00 | 2.20 | 9.05
Savitzky-Golay second differentiation ‘ﬁ derivative segment 21 nm 7 1089|014 | 1.941E-08 | 0.92 | 0.12 | 0.00 | 2.51 | 10.31
= ratio

HU8A : PC = principle component, r = correlation, SEC = Standard error of Calibration, Bias = error, SEP = Standard error of. Prediction, RPD

of the SEP to the SD, RER = ratio of the SEP to the range, SD = standard deviation
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]
@w =

vW) 10635 Partial Least Square (PLS) Tat19419m39adiuii 700 - 1068 nm

Calibration Prediction _
Pretreatment PC RPD | RER
r SEC Bias T SEP | Bias

Raw spectra 121092 | 0.12 | 5.125E-06 | 0.82 | 0.18 | 0.00 | 1.75 | 7.19
Multiplicative Scatter Correction (Full MSC) 10 | 0.91 { 0.13 | -2.736E-06 | 0.88 | 0.15 | -0.02 | 2.06 | 8.44
Baseline Offset 10 | 091 | 0.13 | -4.138E-07 | 0.89 | 0.14 | 0.01 | 2.14 | 8.80
Standard Normal Variate (SNV) 10 | 091 | 0.12 | 2.073E-06 | 0.89 | 0.14 | -0.01 | 2.14 | 8.80
Savitzky-Golay first differentiation ‘ﬁ derivative segment 11 nm 5 | 0861015 -2.495E-08 | 0.91 | 0.13 | 0.01 | 2.43 | 9.98
Savitzky-Golay first differentiation ﬁ derivative segment 21 nm il 0.90 { 0.13 | 1.837E-07 | 0.88 | 0.15 | 0.02 | 2.08 | 8.56
Savitzky-Golay second differentiation ﬁ derivative segment 11 nm 9 10921012 | 8317E-09 | 0.89 | 0.14 | 0.00 | 2.22 | 9.12
Savitzky-Golay second differentiation ﬁ derivative segment 21 nm 8 1090|013 | 7.624E-08 | 0.91 | 0.13 | 0.00 | 2.34 | 9.60

HUUMA : PC = principle component, r = correlation, SEC = Standard érror of Calibration, Bias = error, SEP = Standard error of Prediction, RPD =

ratio of the SEP to the SD, RER = ratio of the SEP to the range, SD = standard deviation
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Y o a v  da 4 { o4 { 1 ' ar
M5197 4.9 wamsinnedsinalalafuvewns Tuiugfiusimzdgnluyngg (aaru ggnun uazngieow) Nogmsfumeriuand sy (21,

23,25 Waz 27 Sunaenenu) 1av35 Partial Least Square (PLS) Tneld92amsgadudi 607 - 1068 nm

Calibration Prediction
Pretreatment PC RPD | RER
r | SEC Bias r SEP | Bias

Raw spectra 4 | 081023 | -935E-10 | 0.88 | 0.15 | 0.03 | 2.11 | 9.61
Multiplicative Scatter Correction (Full MSC) 2 1079|024 | -1.099E-08 | 0.87 | 0.15 | 0.03 | 2.04 | 9.30
Baseline Offset 2 1079 024 | -2.337E-08 | 0.85 | 0.17 | 0.04 | 1.81 | 8.26
Standard Normal Variate (SNV) 2 1079 | 024 | -1.449E-08 | 0.87 | 0.15 | 0.03 | 2.04 | 9.30
Savitzky-Golay first differentiation ﬁ derivative segment 11 nm 3 1079 | 0.24 | -4.909E-09 | 0.87 0.15 0.02 | 2.03 | 9.24
Savitzky-Golay first differentiation ﬁ derivative segment 21 nm 3 0.79 | 0.24 | -7.246E-09 | 0.87 | 0.15 | 0.02 | 2.03 | 9.24
Savitzky-Golay second differentiation ﬁ derivative segment 11 nm 5 1082022 4.184E-08 | 0.88 | 0.15 | 0.01 | 2.04 | 9.30
Savitzky-Golay second differentiation ﬁ derivative segment 21 nm 7 1083|022 -7.784E-08 | 0.83 | 0.18 | 0.01 | 1.73 | 7.89

NuWIe : PC = principle component, r = correlation, SEC = Standard error of Calibration,

ratio of the SEP to the SD, RER = ratio of the SEP to the range, SD = standard deviation
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4 o a o da 4 . { -] 1 % J o
M31en 4.10 samsinneUsinalalnfiuvewas Tuiugfus nzignlunngg (e geuun uazqgfou) NegmafuiRefiuandieiu @1, 23,

25 uag 27 uNanenuu) 1ae3% Partial Least Square (PLS) Tag19429n159adiufl 700 — 1068 nm

: Calibration Prediction
Pretreatment PC RPD | RER
/ r | SEC Bias r SEP | Bias

Raw spectra 9 1078|024 -1.55E-06 | 0.68 | 0.24 | 0.01 | 1.28 | 5.84
Multiplicative Scatter Correction (Full MSC) 7 |07 1025 | -1.179E-06 | 0.68 | 0.24 | 0.00 | 1.31 | 5.96
Baseline .Offset 7 1077 | 025 | -1.994E-07 | 0.54 | 0.31 0.01 | 1.01 | 4.59
Standard Normél Variate (SNV) 7 098|024 | 6239E-07 | 0.75 | 0.21 | 0.01 | 1.49 | 6.79
Savitzky-Golay first differentiation ﬁ derivative segment 11 nm 7 | 078 | 0.24 | -3.062E-08 | 0.67 | 0.25 | 0.01 | 1.25 | 5.67
Savitzky-Golay first differentiation ﬁ derivative segment 21 nm ' 6 0.77 | 0.25 | -8.088E-08 | 0.67 | 0.25 | 0.01 | 1.27 | 5.77
Savitzky-Golay second differentiation ‘ﬁ derivative segment 11 nm 7 0.81 | 0.23 | -6.124E-08 | 0.79 | 0.20 | 0.00 | 1.58 | 7.21
Savitzky-Golay second differentiation ‘171 derivative segment 21 nm ' 6 |079 024 1.87E-09 | 0.78 | 0.20 | 0.01 | 1.54 | 7.00

Hu18iHe : PC = principle component, r = correlation, SEC = Standard error of Calibration, Bias = error, SEP = Standard error of Prediction, RPD = ratio

of the SEP to the SD, RER = ratio of the SEP to the range, SD = standard deviation
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