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5. Abstract

The aim of this research was to evaluate the moisture and starch contents in fresh
cassava root by using Near Infrared Spectroscopy (NIRS). Two hundred and fifty samples of fresh
cassava root obtained from different varieties of cassava and harvested at different time
intervals were collected. Samples were analyzed for moisture and starch contents by reference
method and by scanning with NIRS at wave length 400-2500 nanometer. Current study was
conducted at Postharvest and Product Processing Research Development Division, Department
of Agriculture during the year 2017-2018. The Unscrambler software was used for Partial Least
Squares regression. Results of modeling for moisture and starch contents showed a high
correlation coefficient (R=0.87) and low standard error of prediction (SEP=1.58 and 2.33%,
respectively). Results suggested that NIRS technique is effective to evaluate moisture and starch

contents in fresh cassava root.
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117w 250 Faegns MntuthluTadnsganduuasiiaruemadu 400-2500 uiluams deiies Near
Infrared Spectrophotometer(NIRS) LLaf;mwﬁmﬂ%mmmfmﬁumzLLﬂqé’aaf‘g%'mmgmﬁlu
viesUfiRnsneridenagianninenmsmdimaiufeesuUssUundnmains  nsdnmanees  Tul
2560-2561  vnamuduitusszrismmgandunasoisiud svdatuinan e lushuiu
AUNTON0DYLTIENNITIAUAYTS  Partial Least Square (PLS) Regression lagldlusunsy  The
Unscrambler  wansnaaeswuaunsUszdiuiinaenutusasutslushiuddend il dunseans
anduiusgaR) = 0.87 LLasmmmﬂmwmmmwmgmsumaumiﬂisLﬁus‘i’ﬁ (Standard Error of Prediction,
SEP) Winfu 0.15% uay 2.33% muddiu nmsneaesasuldnaunsildamsoluliussidu

Usunaumnuduwazhtalumiudiuznaale

Aan: mAtla Near Infrared Spectroscopy (NIRS) USunumanady wilsdud Uz nas
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fudgndauivideuddymaasughavianiwedng fnandandoussann 30 d1us
sotAnusesas 9 veswandnialan Tl 2561/2562 Sudusndiiuultuanudosnisfunniulae
Tdutngiulunsussuiduuth duwdu uassudnde Dudu  ssdussnevvesisiudisndadion
62.31-75.32% waen 4.08-14.08% tia(uile) 24.87-41.88% uazlwenlud 2.85-39.27 ppm (N&1ausaf
uazaney, 2502) lngvhlusudsndedongfiuietssan 8-12 dou ifesainlusserilivedidus
uthgefian Favesidudiutsiutvaneiug ownafuisezanm windeulunamsign naif
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wAldA Near Infrared Spectroscopy (NIRS) Humededildtusgnaunsvanslunisusydiu
Fudinuasuagndnsiag  desniluiiveaeuilivhatedons anaiensildsings Uasads
wazlail¥ansaiiou Wilumeveadsiavansinldlulansa @il wazane, 2559) Usinallulnsiau
dmauazutslusiudvends sume wariiuiaf1eq (Lebot et al, 2013) Wusu Iaeldndnnis
sa¥saNnsnAdIUsEANSanduS (Coefficient of correction) ¥3e R seminsnsgadulLas
defdunlsnsniidesituingifosnsiese uagAiiasgianniios UfTRns deldaunisiien
GPRHGEGTITRGEN ArmuaaapaeulunsUsziiu (Standard Error of Prediction, SEP) @1 @unsath
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1. MSW3BNAIE1Y PIUTImegud Usudaniifianeiuduazongnisiiufennsiuiuy

250 shege Wlvianisgadunadlaeiuduiunuwuivinuuiadszana 0.5 wuiwes ussghuead

wuuRNaudmsuinnsaadulasvataTes Near Infrared Spectrometer Ju 6500 lagldvidnnisasviou
wa (Reflection) 7iA1U81IARY 400-2500 UTLULIAT

2. Arzidnaanuduiasuls Tddedwindudendsan 5 nfu euflgamall 100 a3
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waea Wuan 3 Tilus nduAnamesiduianudy Binseiiesidududeanisaludiu

dlendaian melinnagneu (sedimentation method) lnglddud1uends 250 nfuduien 500 &
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3. adnaunsussfiuanutuuasuds  aSeaunsanoesduduiemaia  Partial  Least
Square Regression (PLSR) laglwlusunsu The Unscrambler® version 9.7 (CAMO, Oslo, Norway)
wieuaUuuwauns Tnedadonaumsiidaamudiniud (R) ge Arrweaaedoulumsliesei
(Standard Error of Calibration: SEC) LLawhmmﬁmwmﬂmmgmmaﬂammsﬂim:ﬁw‘h (Standard Error
of Prediction: SEP) #i1
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théhegresfuduyvdsan dau 250 feehs Sasmsgaduuaslugnu Near Infrared fimuenindu
400-2500 wiluns wuisudwendsanaansogandunadlafinnueniadu 1450 wag 1900 unluwing
(Figurel) Fafl 1450 wilung Ususnnsduesiusy O-H wuu first overtone stretching mﬂuimaqa
vosiuazutls 1900 wiluams Usuenmsduasitusy O-H + 2xC-O stretching melulnanavaauils
lufeg1s (Osborne et al., 1993) e dameieuFuuasuinauds wuidogaitudiUsnds

andlAnudueglurig 50.88-77.40% uariluSunaunlaagluya 13.68-32.49% (Tablel)

nsadredunsusafiuamutiusasUiinaudduiasiudUzndandaemaiia NIRS
a¥saunsenudutasUSinaudlannegnaiudlzngs 250 fheehs §ae3d PLS regression WUU
Full cross validation Tagldfauemaiu 800-2500 nm wuth aumsenuFuisaruduiusas Taed
AdlAduUseansandunus (coefficient of correlation, R) winfu 0.87 A1 SEC= 1.35%, SEP=1.58%
Aadeveananasyinamiilaannizsnsdetumiildatn NIRS (Averages of difference between
actual and NIR values, Bias) winifu 0.0027% ftlaseiiiendedluaunis (Factor, F) s1uau 15 Yade
wagArAL s UuIATILYeINTIe T elueUfTRnnT (SD) Wiy 2.71% dwfuaunisuiunm
wafiaueniadu 400-2500 nm WU fAAuduiusas R = 0.87 A1 SEC=1.95%, SEP=2.33%,

Bias=-0.014% itlasefiiiedosluaunis(F) Wity 16 uay SD=3.89% (Table2)

A1 Regression coefficient

AN Regression coefficient MNauN1sAAmszsivnsadnselusunsy The Unscrambler wudn Tu
aunsmNFuesisiudendsan filadufiieates 15 Jade uava Regression coefficient gafiaa
819A31 880 990 1360 1695 1510 1780 wae 1948 UNlULUAT ABAAROIRUNANITNAADIVOT
Katayama wazmmz (1996) wuin finanueninaudszana 881 wiluwnsianuduiusiuaanutulusiy
WA A1 Regression coefficient Tuannisuszdfiuvsunantanisaluiiudidendsan wuin Sdaded
\Aetas 16 9948 wareAn Regression coefficient qaﬁmmmmﬁu 928 1195 2280 1410 1900 WA
2100 unluuns (Figure 2B)

Osborn (1993)  18uidinnnueIAdn 990 1900 waz 2100 wiluwns Janudurusiuull
ANENIAAY 1360 way 1695 wiluwns Wendestulushiu fimnuenady 1510 wiluwns herdeeiu
cellulose war fimuenpay 1450 waz 1948 uluwnsiiortesiuin Wil aunisweniiteded

Wedesiv i wil WWskiu uavwaglaa Jaduesiuszneuluiiiudendsan

nsusiliuAugndvtaiug1vasaunis
i = A o Y a o = | g o PN
I1NAANLAAIAAR LN AN TN IEUTEI LA BE 19U wuauNsNlEUTEEINUSIN
ANuTUluudUsnasan ANMNURANAIANINTFIUYDIENNTTUTEEUAT (SEP) 1.58% Fasnineaay

UeeuIn531uaINARAYRINTIAT Il LR URN1T (SD) Winfu 2.71% (Figure 3) dmsuaunisnlsd



Ussiiudmnamdduiudendsan wuidaanuienainunsgiuvesaunsussidudn (SEP) 2.33%
FonieanudewnesguanaiadsvesnsinmedluiosfiRns (SD) Wity 3.89% (Figure 3)
yhnsfeuifisuaildnnnsseiiulagldinada  NRS  Auaiildanmsiesedluiesjifing
(Table 3-4) $hwadd t-test wuin TdAnuwansstunadfosadfoddnfisssuanudesiui 95%
Frfuansnsathimada  NIRS mﬂﬁ'ﬂﬁzLﬁuﬂ%uwmﬂawu%uLLazLLﬂﬂuﬁuﬁmwé’qamlé’aemgﬂéfaaLLajus‘J’w
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wedadlsidunsusnanlasaledansnsaldussdiulinasnaumutusasud dutudsvds ¥
anldesnsdivsyavinmmaununsldiinmsuuudaiuld Senugndesuiudr Mnadu  uazlivhane
PLIEAN ?fw%mmmm%uﬁﬂizLﬁuléfagﬂmm 50.88-62.05% lngldmdnnisaziiounas (reflection)i
ANENAAY 800 - 2000 wilumns dmuviinandsivseiiulfeglutie 13.68-3249% lagld

yanNsazauLa(reflection) NANULIIAAY 400-2500 UNLULIAT

10.m51Naug I TdUs e v

dwnalla Near Infrared Spectroscopy Wltlunsussiiuusinaumnuduiasudslusiudusmas
NALVILNNTIDNTLUUALAN LA NTIATIEIINNAL TINANILNSNANULATAIYINS \NEATAT

o = ¥ PP
Unfinw guszneumsuasyiaula

11. Avauam (G13) -

12. 191591994

NASIA 3509, Nena Yuzaauudty, 193 1amAuaa wazane. 2542, n1swlssuuagnsidusslovidiu
d1Uends LNaNTNELNININRYINIG 2UU7 5 4a 1ASINISNBUTIININANTENUNEIALLTEBIN

INGANITUNIBATHFAA. UMINGIRENUATAIANT NN,

fisila Avewy, wangqual ualise, meEls winily uay ady yneliesd. 2559. nsussiudIunm
veudifiavarsildluansasomedadossunsusaadalnsaled. 1 fvmansawauniuns.
U 3 adudiLan(): M0O7/94-101.

Katayama, K., K. Komaki, and S. Tamiya. 1996. Prediction of Starch, Moisture, and Sugar in Sweet
potato by Near Infrared Transmittance. HORTSCIENCE 31(6):1003-1006.


https://kukr.lib.ku.ac.th/db/SRC/researcher/researchDetail/0e546bf9267b03f8f1ec60b11347f914
https://kukr.lib.ku.ac.th/db/SRC/researcher/researchDetail/605fa9c3272cca688df094988e0df227
https://kukr.lib.ku.ac.th/db/SRC/researcher/researchDetail/ce07a47d2e51291c71b38bd783166181

Lebot, V., R. Malapa and M. Jung. 2013. Use of NIRS for the rapid prediction of total N,
minerals, sugars and starch in tropical root and tuber crops. New Zealand Journal of
Crop and Horticultural Science, 41(3):144-153. DOI: 10.1080/01140671.2013.798335.

Osborne, B.G., T. Fearn, P.H. Hindle. 1993. Practical NIR Spectroscopy with applications in food

and beverage analysis, 2™ Edition. Longman Scientific and Technical, Singapore. 227.

18 - 1900
1.6 |
1.4 1450
1.2 - v
3
’-51.0_
-y
T =
£3 o
22 06
<
0.4 -
0.2 -
0.0
O W N 0 ST O O M W< O WM<t O W e W st O W
O G O 0 00 W0 M~ I~ WO W W wmwn st st ™M M o o~
= st N O M~ OO A& ™M ST N W~ o O «— &N M <t
o NN N NN

Wave lenght (nm)
Figure 1 The original NIR spectra of fresh cassava root of 400-2500 nm

Table 1 The characteristics of samples used in model for moisture content and starch content

of fresh cassava root

ltems Moisture content Starch content
Min-Max 50.88-62.05 13.68-32.49
Mean 56.75 24.56
SD 2.71 3.89
Number 229 250
Unit % %

Table 2 The statistical analysis of NIRS models to predict moisture content and starch content

of fresh cassava root by the Unscrambler program

Qualities Wavelength R SEC SEP Bias F N SD

(nm)




Moisture content 800-2000 0.87 1.35 1.58 0.0027 15 229 271
Starch content 400-2500 0.87 1.95 2.33 -0.014 16 250  3.89

R: Coefficient of correlation, SEC: Standard error of calibration, SEP: Stand error of prediction; Bias: The average difference between actual

value and NIRS value, F: The number of factors used in the calibration equation, N: Number of sample SD: Standard deviation of average
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Figure 2 Regression coefficient plots to evaluate (A) moisture content and (B) starch content

in fresh cassava root
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Figure 3 Scatter plot of moister content (%) (A) and starch content (%) (B) in fresh

cassava root. Actual value (X-axis) vs. by NIRS (Y-axis).

Table 3 The validation of moisture content (%) in fresh cassava root by using NIRS

Sample Actual value Prediction value Differentiation




R-1 59.48 63.03 -3.55

R-2 61.07 62.59 -1.52
R-3 62.09 64.87 -2.18
R-4 62.52 60.64 1.88
R-5 64.01 64.93 -0.93
R-6 62.35 63.63 -1.28
R-7 59.04 59.64 -0.60
R-8 61.97 61.15 0.82
R-9 64.00 64.14 -0.14
R-10 65.10 64.14 0.96
R-11 63.78 62.98 0.80
R-12 62.46 63.13 -0.67

Table 4 The validation of starch content (%) in fresh cassava root by using NIRS

Sample Actual value Prediction value Differentiation
S1 24.81 25.13 -0.32
S2 22.86 23.51 -0.65
S3 24.97 25.40 -0.43
S4 25.71 25.54 0.17
S5 22.70 22.23 0.47
S6 24.39 23.47 0.92
S7 22.82 23.96 -1.15
S8 23.24 23.59 -0.35
S9 24.90 24.40 0.50
S10 25.72 25.94 -0.22
S11 23.15 23.65 -0.50

S12 20.55 19.39 1.16




