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The Possibility of Alcohol Determination in Mandarin Juice by Near Infrared Spectroscopy
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Abstract

Study of the possibility of alcohol determination in mandarin juice by near infrared spectroscopy (NIRS)
was made. Mandarin juice cv. Sai Nam Pueng added with ethanol at the concentration of 100, 500, 1,000 and
1,500 ppm were prepared. Before measuring the spectra by NIRSystem 6500 in the wavelength range from 1100
nm to 2500 nm, they were loaded into 1 mm cuvette cell and pasting cell. The spectral data were transformed
with various mathematical techniques for calibration equation development. Partial least squares regression
(PLSR) was used by The Unscrambler® version 9.8. The PLSR calibration results of samples in cuvette cell
obtaining the values of correlation coefficient (R), standard error of calibration (SEC), standard error of prediction
(SEP) and average of difference between actual and NIR values (bias) of 0.99, 75.95 ppm, 75.07 ppm and 1.50
ppm, respectively. In pasting cell test, R was low but SEC, SEP and bias were high. Therefore it was possible to
use NIRS for ethanol determination in mandarin juice by loading into cuvette cell.

Keywords: mandarin, ethanol, near infrared spectroscopy

UNAnga
'Fim:mmwmﬂuiﬂ”lé’mmmim%mLfamumsluﬁw%umﬁué’fmLﬁﬁﬁu%lmmmﬂﬂiwmiﬂﬂ (NIRS)  Tmel
Lmﬂummum@auwuﬁmﬂmmmmuLfamua@ Widmaudiaudu 100, 500, 1,000 waz 1,500 ppm mm@ﬂu cuvette cell
AU 1 AAALNAT ey pasting cell AewrhlUSpalnniudaeiases NIRSystem 6500 F99AINNENIARY 1100-2500
wluns  wasdeyasilnaiufematianieatinAans wasimuannIsieuNInsgudamaila partial least
squares regression (PLSR) pinelllsunsN The Unscrambler® version 9.8 N@%@Q@Nﬂ’]ﬁlﬁﬂﬂﬂ’]ﬁiﬂ’m PLSR HAN
Autls=Ana anduwug (R) mmfmﬂmmm'r?ilfaummmmiuﬂ@jms”mzmma (SEC) mm’]mmmm'r?ilfaummyusluﬂ@ju
NARADLANNT (SEP) AL ANRRLTBIHARNI I AN TN AR B LA TN NIR (bias) Wiy 0.99, 75.95
ppm, 75.07 ppm WAz 1.50 ppm ATNAIAL mmummimﬂummﬁmmmm@mqwmmlu pasting cel WUI1 R &
ANGN WHAN SEC, SEP uaz bias HAN4W muummmmﬂuiﬂiﬁlumﬂm NIRS mzaavnianiuaalurn Aunadudaenis
u33qsnaei U cuvette cell
ANRATY: duaneninite, tenuea, WefBunssaanninsalnd

AN
Lummﬂﬁ%uummmmﬂ‘llu‘ll@ﬂiummmmwmmimummmmumemmﬂmimmnmmﬂivmmmw
wassnzaNiUAnenATesUszmAlng - AsiianzmsiedeuiafauansndeLfawintu mmmmmmmmﬂm
widsnalduaduifanduuazsasanaaLng fwm@mmwhLﬂuwmmmﬂmuﬂm ({361, 2547) WalidnnsznEuen
¥ o v al o Y dl [~3 d‘ ] o Yy a v a a A d’l va k% dl
posnadudanHurnagnInfiAsanuNaduniunaaunlud vnlifusTnadndulaianaialunis@ense uazldduing
Tdlianunnmaiimaunig Tueniddetaaaenldnisdssiivaguninuuulsivinanaudnua  (nondestructive) @iflu
Asnssziiuanininilffumnufisiiannauluiaqiiu ilesannszazinanlunistimeeidu dsendausaany an
FUNUNITHAR wazann19gaiAananNa (wamoto et al, 1995) wallallafaunsusaailninealnll (near infrared

aontiuasemalulagivdannafiufen svAneadodedd Fedlmsl 50200

Postharvest Technology Research Institute, Chiang Mai University, Chiang Mai 50200
@uffw?[ﬂﬂ?iummTuT@ﬁuﬁdmiﬁuﬁm ﬁﬂﬁnmuﬂm:ﬂﬁumsmmmu‘ﬁm:m NANN 10400

Postharvest Technology Innovation Center, Commission on Higher Education, Bangkok 10400
MAMNNTANARTLAZNINENIFIINTNGR ALUZINHASANERS Nunanendedeslval @ealuad 50200

Department of Plant Science and Natural Resources, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200

1
1
2
2
3
3



2. IngAanfinees 9 44 21707 3 (WiAw) FugeL-FU91AN 2556 i/l 459

@) a A& Aa = A o % = , , oo
spectroscopy, NIRS) iumatianiiafiinisAnsietiunldaruauamniwluszuunisn@nasnaumninans luiuidsy
Haslfiametia NIRS atsziduffunnienuealuihaunadu winistsziduannindosmaiin NIRS tusiasaing
ANNIINELNIATFIUNHANNENNEN eTazaunsnrinueliinenivea lunadulfetegnsies

ansaluazisnig

fmm@ﬁuﬁuﬁ:mﬂﬁﬂéqﬁﬁmﬂLf"iULﬁm’LnﬁLﬁmﬁu ("I,u'm'mﬂizmumﬁmmwﬁ\imilﬁuLﬁm“lu‘llﬁéqﬁmmia)
A anusRentih AT aududuaedeniweadt 100, 500, 1000 1Az 1500 pPM A1UIU 30 ABLNARILAL
ANdiNdY (U5unms 50 Haaans) wdtasussqlumasussqfantng 2 atin Aa cuvette cell (ARNMWY 1 mmum)
WA pasting cell QﬂaLﬂﬂmmmmmm NIRSystem 6500 mm@ﬂmmmm transportation module ’Lumqmmmqm@u
1100-2500 w1 luiums (Figure 1) mnuuuwmﬂmLﬂnmuLL@wmmmmwnmLfamuﬂ@”l,ﬂmmqmuwuﬁmmm
mumﬂﬁaumm;gmﬁqmwmﬁﬁ partial least squares regression (PLSR) faalisunss The Unscrambler ® version
9.8 (Camo, Oslo, Norway)

©

Figure 1 Process of sample preparation and spectra measurement: (a) harvested mandarin, (b) prepared
ethanol solution, (c) packed into cuvette cell and pasting cell, and (d) measured the spectra by
NIRSystem 6500
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Figure 2 Means original spectra of ethanol solution at various concentrations measuring by NIRSystem 6500 with

cuvette cell
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Figure 3 Means treated spectra by smoothing and second derivative of ethanol solution at various
concentrations measuring by NIRSystem 6500 with cuvette cell
Table 1  PLSR calibration result of ethanol content in mandarin juice loading in cuvette cell
Pre-treatment Wavelength region F R SEC SEP Bias

(nm) (ppm) (ppm) (bpm)

Smoothing 10 2036-2426 5 0.98 85.51 92.76 -3.18

2" derivative 10 2036-2426 4 0.99 73.52 77.39 4.71

Smoothing 10 + 2" derivative 10 2036-2426 4 0.99 75.98 75.07 1.50

nd

2
standard error of calibration;

value and NIR predicted value

: second derivative; F: number of factors used in the calibration model;

R: correlation coefficient; SEC:

SEP: standard error of prediction; Bias: average of the difference between actual
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Figure 4 Means original spectra of ethanol solution at various concentrations measuring by NIRSystem 6500 with

pasting cell
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