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Korrakot Wannagul 2010: Evaluation of Sweet Chili Sauce Qualities by Near Infrared Spectroscopy
(NIRS). Master of Science (Agro-Industrial Product Development), Major Field: Agro-Industrial
Product Development, Department of Product Development. Thesis Advisor: Associate Professor

Thongchai Suwonsichon, Ph.D. 166 pages.

Sweet chili sauce is the important exported product which its market growth increases every year. The
development of an accurate and rapid technique for quality evaluation of sweet chili sauce will be very useful
for exporting. This research aimed to apply of near infrared spectroscopy (NIRS) for quality determination of
sweet chili sauce. Sample preparation for near infrared (NIR) measurement and development of physiochemical
and heat sensation model were investigated. Results showed that sample manually stirred about 10-15 times
before pouring into the British cup holder was suitable method for sample preparation. For physiochemical
models, 180 samples were analyzed to quantify the total soluble solids (TSS), reducing sugar (RS), total sugar
(TS), total acidity (TA), pH and color of L*, a*, b*, C* and h, while 100 samples were used to analyzed
capsaicin content and scoville heat units (SHU). The transflectance spectra in the region of 1100-2500 nm were
scanned in each sample and original spectra were treated by multiplicative scatter correction (MSC). Both
spectra and physiochemical data were used to develop the predictive partial least squares regression (PLSR),
the moving window partial least squares regression (MWPLSR) and the searching combination moving
window partial least squares regression (SCMWPLSR) models. Results showed that the SCMWPLSR models
for predicting TSS, RS and TS yielded the best prediction results, their highest correlation coefficient (R)
values were 0.992, 0.959 and 0.956, respectively. While the MWPLSR was the best method for predicting TA,
capsaicin content and SHU, their highest R values were 0.938, 0.964 and 0.941, respectively. For heat sensation
models, 50 samples were evaluated by 10 trained panelists and were also scanned by NIRS. Results showed
that the back propagation artificial neural network (BP-ANN) was suitable method to develop predictive heat
sensation models. Their highest R values were 0.820-0.910. According to these results, NIRS could be

potentially used for predicting physiochemical and heat sensation quality of sweet chili sauce.

Student’s signature Thesis Advisor’s signature
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X
1* step ﬂ MWPLSR
Search for informative regions
A B
Informative Informative
region A region B
20 step ﬂ ﬂ SCMWPLS

Search for informative regions

Sub region of A Sub region of B

Optimize the combination

Optimized combination
of informative regions
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1301: Ritthiruangdej et al. (2006)
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4. Back propagation artificial neural network (BP-ANN)
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4.2 WaNFUAIRIY (Transfer function) IEUIWATINUDIAMUIVUNLASAIAIY
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MI19N 7 ANNADAVDITUNINIBNAI19TUA85 PLSR tWorinuneailsuna TSS 104

Yy v
119110 180 dvd1e

Fmsdsuusealnasy  wvames R, RMSEC R,  RMSEP RPD
None 3 0.987 1.07 0.973 1.28 4.33
Savizky-Golay smoothing 3 0.987 1.06 0.974 1.24 4.45
MSC 3 0.989 0.96 0.985 0.95 5.78
MSC 19e First derivative 3 0.987 1.05 0.982 1.05 5.26
MSC 1&g Second derivative 3 0.982 1.25 0.975 1.23 4.50
First derivative 3 0.987 1.05 0.983 1.09 5.37
First derivative 46z MSC 3 0.987 1.05 0.982 1.06 5.22
Second derivative 3 0.982 1.25 0.975 1.24 4.48
Second derivative 1ag MSC 3 0.985 1.12 0.979 1.12 4.93

A

g Snusdaudy fe 3insdiuudsaaasuildaumsitnemngaudiga
wilaimes e Sraungudans midlFlumsadeaums
R, f1® Correlation coefficient of calibration
RMSEC 78 Root mean square error prediction of calibration
R, 1D Correlation coefficient of validation
RMSEP f1© Root mean square error prediction of validation
RPD f® Ratio of standard error of prediction to standard deviation
None Ao Tifimsisuuasdoyamilnasy (Gl%’éffau“amﬂﬂ@ﬁm?u@fu)

MSC f19 Multiplicative scatter correction



q‘ 1 aa o d' 9 4%1 Y ad d' o 1 a
M31971 8 AN NADAVDIAUMTHIUIONFTWIUAIYIT PLSR twomiuiemlsuim

g’ a J c;y Qy 1 Y 1
mma%‘mwmmam"lﬂ 180 #9819

Fmsdsuusealnasy  wvames R, RMSEC R,  RMSEP RPD
None 6 0.960 3.74 0.941 4.35 2.94
Savizky-Golay smoothing 6 0.959 3.75 0.941 4.35 2.95
MSC 6 0.962 3.65 0.948 4.09 3.15
MSC ua¢ First derivative 6 0.961 3.66 0.948 4.09 3.14
MSC g Second derivative 6 0.964 3.56 0.940 4.38 2.92
First derivative 7 0.964 3.53 0.944 4.22 3.04
First derivative 46 MSC 7 0.965 3.50 0.944 4.26 3.02
Second derivative 7 0.965 3.48 0.945 4.22 3.03
Second derivative ilag MSC 6 0.965 3.50 0.943 4.28 3.00

[

W doanyalaie uRennuaseh 7

M v F4 (1 Y
M3 9 ﬂTVINﬁﬂa"UENﬁﬂJﬂ15ﬁ1u18ﬂﬁ%}1\‘1ﬁu@9{’38’3‘ﬁ PLSR Lﬁaﬁmwmﬂimmﬂmm

Y Yy v
Naruaveaiauln 180 d10619

Fmsdsuuseanlnasy  wvames R, RMSEC R,  RMSEP RPD
None 6 0.951 1.89 0.945 1.91 3.01
Savizky-Golay smoothing 6 0.948 1.94 0.944 1.94 2.96
MSC 6 0.952 1.88 0.951 1.79 3.21
MSC e First derivative 6 0.953 1.84 0.951 1.82 3.16
MSC g Second derivative 6 0.963 1.65 0.948 1.91 3.02
First derivative 6 0.953 1.85 0.948 1.86 3.09
First derivative Liag MSC 6 0.954 1.83 0.952 1.83 3.15
Second derivative 6 0.958 1.75 0.946 1.90 3.02
Second derivative L1ag MSC 6 0.965 1.60 0.949 1.92 2.99

[ 1
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q‘ 1 aa o d‘ 9 d? 9 as d' o 1 a
M31971 10 MNNADAVOITUNMIMUIBNTI19VUA28IT PLSR tioviuremlsunansa

Y Yy v
Nanuaveariauln 180 d10619

Fmsdsuusealnasy  wvames R, RMSEC R,  RMSEP RPD
None 10 0.937 0.09 0.912 0.09 2.44
Savizky-Golay smoothing 10 0.925 0.09 0.914 0.09 2.46
MSC 9 0.936 0.09 0.917 0.09 2.51
MSC ua¢ First derivative 9 0.941 0.08 0.915 0.09 2.45
MSC g Second derivative 9 0.954 0.07 0.883 0.11 2.13
First derivative 8 0.920 0.10 0.900 0.10 2.29
First derivative 46 MSC 9 0.933 0.09 0.897 0.10 2.23
Second derivative 9 0.940 0.08 0.868 0.11 2.01
Second derivative ilag MSC 9 0.949 0.08 0.865 0.12 1.98

[ d
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v v Y 1 F
@397 11 AN adavesaumMsuIena319ua2835 PLSR tiesiuiea pH vouiauln

180 A10814

Fmsdsuuseanlnasy  wvames R, RMSEC R,  RMSEP RPD
None 5 0.753 0.16 0.740 0.15 1.47
Savizky-Golay smoothing 5 0.750 0.16 0.738 0.15 1.46
MSC 5 0.709 0.18 0.662 0.16 1.31
MSC e First derivative 4 0.707 0.18 0.687 0.16 1.36
MSC g Second derivative 5 0.750 0.16 0.632 0.17 1.24
First derivative 5 0.721 0.17 0.654 0.16 1.30
First derivative Liag MSC 4 0.706 0.18 0.684 0.16 1.36
Second derivative 5 0.736 0.17 0.659 0.17 1.10
Second derivative L1ag MSC 5 0.752 0.16 0.623 0.18 1.22

[

Wineme ddnueian1e wwReInuasei 7



64
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180 710814

Fmsdsuusealnasy  wvames R, RMSEC R,  RMSEP RPD
None 8 0.609 3.84 0.602 3.44 1.24
Savizky-Golay smoothing 9 0.594 3.90 0.589 3.50 1.23
MSC 6 0.518 4.14 0.442 3.88 1.09
MSC e First derivative 7 0.505 4.18 0.458 3.79 1.12
MSC g Second derivative 9 0.760 3.15 0.353 4.45 0.96
First derivative 9 0.551 4.04 0.456 3.85 1.11
First derivative 46 MSC 7 0.513 4.16 0.491 3.69 1.15
Second derivative 6 0.532 4.10 0.381 3.99 1.07
Second derivative ilag MSC 6 0.588 3.92 0.322 4.18 1.02
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M3197 13 AN NADAVITUNMIMNUINTI19TUA87T PLSR tovi1uead a* vaaiitanln

180 A10814

Fmsdsuuseanlnasy  wvames R, RMSEC R,  RMSEP RPD
None 9 0.579 2.33 0.335 2.88 0.94
Savizky-Golay smoothing 9 0.476 2.51 0.412 2.54 1.07
MSC 9 0.610 2.26 0.315 2.71 1.00
MSC uag First derivative 6 0.411 2.60 0.330 2.59 1.05
MSC g Second derivative 6 0.482 2.50 0.270 2.67 1.01
First derivative 6 0.370 2.65 0.247 2.67 1.02
First derivative Liag MSC 5 0.378 2.64 0.341 2.58 1.05
Second derivative 8 0.618 2.24 0314 2.86 0.95
Second derivative 1iaig MSC 8 0.618 2.24 0.292 2.89 0.92

[ 1
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q‘ 1 aa o d' 9 d? 9 as d' o = 3’ ay U
M1319N 14 AN WNADAVDITUNITMUIINTITNUUAIYIT PLSR INDNIU8AET b* GUEN‘LHﬁlllhlﬂ

180 710814

Fmsdsuusealnasy  wvames R, RMSEC R,  RMSEP RPD
None 5 0.564 5.73 0.394 6.23 1.03
Savizky-Golay smoothing 6 0.566 5.72 0.389 6.28 1.03
MSC 10 0.756 4.54 0.211 7.36 0.86
MSC 1ae First derivative 8 0.520 5.93 0.169 6.61 0.95
MSC g Second derivative 8 0.693 5.00 0.217 7.16 0.88
First derivative 8 0.491 6.04 0.126 6.66 0.93
First derivative Liag MSC 9 0.574 5.68 0.235 6.77 0.92
Second derivative 8 0.687 5.04 0.241 6.96 0.90
Second derivative iag MSC 8 0.696 4.98 0.232 7.06 0.89
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M3197 15 AN NEDAv UM IMUINa3199UA2835 PLSR iioviiuead C* vaaiitanln

180 A10814

Fmsdsuuseanlnasy  wvames R, RMSEC R,  RMSEP RPD
None 8 0.642 431 0.357 5.35 0.98
Savizky-Golay smoothing 8 0.625 4.39 0.379 5.18 1.01
MSC 10 0.801 3.37 0.433 5.05 1.04
MSC e First derivative 8 0.615 4.44 0.381 4.96 1.06
MSC ilag Second derivative 8 0.747 3.74 0.370 5.25 1.00
First derivative 9 0.620 4.41 0.385 4.96 1.06
First derivative tag MSC 8 0.617 4.43 0.385 4.96 1.06
Second derivative 10 0.799 3.39 0.428 4.99 1.05
Second derivative 1ig MSC 9 0.801 3.37 0.431 5.01 1.04
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q‘ 1 aa o d' 9 d? 9 as d' o = 3’ ay U
M13NN 16 AN WNADAVDITUNITNMUIINTITWNUVUAIYIT PLSR (WDN1UYATET h GUEN‘LHﬁnJhlﬂ

180 719814

Fmsdsuusealnasy  wvames R, RMSEC R,  RMSEP RPD
None 8 0.483 3.81 0.406 3.35 1.08
Savizky-Golay smoothing 8 0.454 3.88 0.417 3.30 1.09
MSC 9 0.664 3.26 0.438 3.25 1.11
MSC 19 First derivative 9 0.507 3.76 0.483 3.15 1.14
MSC tag Second derivative 8 0.663 3.26 0.617 2.88 1.25
First derivative 10 0.523 3.71 0.494 3.14 1.15
First derivative 46 MSC 9 0.510 3.75 0.496 3.14 1.15
Second derivative 9 0.682 3.19 0.625 2.85 1.26
Second derivative ttaz MSC 8 0.659 3.28 0.623 2.85 1.26
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sheaiand 1518-2094 CH,, CH,, -OH
2194-2454 Starch, CH,, -CH

Thamanamua 1618-1818 CH,, CH,
2000-2358 -CHO, CH,

nsATanI 1600-1900 -CO,H, CH,
2036-2292 CH,, CH,

pH 1558-2054 -CO,H, CH,
2194-2334 CH,, CH,

AT L* 1100-1264 CH,, CH
1650-1814 Aromatic CH, CH,

AT a* 1100-1266 CH,, CH
1618-1824 Aromatic CH, CH,

A b* 1100-1350 CH,, CH
1680-1770 Aromatic CH, CH,

M@ C* 1116-1390 CH,, CH
2220-2334 CH,, CH,

AT h 1100-1378 CH,, CH
1700-2050 CH,, CH,, Starch, -CO,R
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(1993)
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d’ = =~ 1 aa o A 9 4%1 9 A QEII Y ast = 1 A
M1319N 20 MsTeuneumadavoaumMIMUIeNASNUVULLUMS 1FANNEINAUNINUA AI8TD PLSR UaZUUUNITAAADNYINAIINYIIAAU

[ Yy v
#1873 MWPLSR (1a2 SCMWPLSR 1iiosi1unsauaiiuaz nemnuodiiiam'ln 180 10614

1 A Ao oA 4
FINANWININAUNAARNDN (nm) unames

AAUNN BNNADA R, RMSEC R, RMSEP RPD
TSS (°Brix) PLSR 1100-1918, 1996-2500 3 0.989 0.96 0.985 0.95 5.78
MWPLSR' 1322-1900 3 0.987 1.06 0.980 1.10 5.04
MWPLSR’ 2000-2350 3 0.963 1.77 0.956 1.64 3.43
MWPLSR’ 1322-1900, 2000-2350 3 0.989 0.96 0.985 0.95 5.79
SCMWPLSR  1506-1618, 2234-2316 3 0.992 0.82 0.988 0.85 6.58
fhenaiand PLSR 1100-1918, 1996-2500 6 0.962 3.65 0.948 4.09 3.15
(%ow/w) MWPLSR' 1518-2094 6 0.953 4.05 0.914 5.20 2.46
MWPLSR” 2194-2454 5 0.956 3.89 0.939 4.46 2.90
MWPLSR’ 1518-2094, 2194-2454 6 0.961 3.70 0.949 4.03 3.18
SCMWPLSR  1698-1746, 2194-2278 5 0.959 3.76 0.948 4.13 3.13
Thmananue PLSR 1100-1918, 1996-2500 6 0.952 1.88 0.951 1.79 321
(%ow/w) MWPLSR' 1618-1818 6 0.951 1.89 0.938 2.10 2.75
MWPLSR’ 2000-2358 4 0.944 2.01 0.941 1.95 2.95
MWPLSR’ 1618-1818, 2000-2358 6 0.952 1.87 0.952 1.79 321
SCMWPLSR  1708-1814, 2234-2316 6 0.956 1.79 0.956 1.73 3.32
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M135199 20 (519)

AINUNIN BNNADA FuANVEIAAURAAEDN (hm) uWAmS R, RMSEC R, RMSEP RPD
NIANINUA PLSR 1100-1918, 1996-2500 9 0.936 0.09 0.917 0.09 2.51
oW/W - . \ . . .
(%w/w) MWPLSR' 1600-1900 9 0.934 0.09 0.895 0.10 223

MWPLSR’ 2036-2292 9 0.929 0.09 0.846 0.12 1.87
MWPLSR’ 1600-1900, 2036-2292 9 0.938 0.08 0.932 0.08 2.72
SCMWPLSR 1600-1752, 2160-2280 7 0.923 0.09 0.859 0.12 1.95
pH PLSR 1100-1918, 1996-2500 5 0.709 0.18 0.662 0.16 1.31
MWPLSR' 1558-2054 7 0.692 0.18 0.697 0.16 1.37
MWPLSR’ 2194-2334 5 0.673 0.18 0.661 0.16 1.32
MWPLSR’ 1558-2054, 2194-2334 4 0.692 0.18 0.689 0.16 1.37
SCMWPLSR 1786-1830 4 0.765 0.16 0.604 0.19 1.16
Ma L* PLSR 1100-1918, 1996-2500 6 0.518 4.14 0.442 3.88 1.09
MWPLSR' 1100-1264 6 0.507 4.18 0.326 4.12 1.03
MWPLSR’ 1650-1814 6 0.387 4.47 0.295 4.14 1.03
MWPLSR’ 1100-1264, 1650-1814 6 0.514 4.16 0.489 3.82 1.14
SCMWPLSR 1184-1260 5 0.647 3.69 0.376 4.14 1.02

6L



M135199 20 (519)

AMAUNN ABNEna Franueaauidaden (m) uilawes R, RMSEC R, RMSEP RPD
A a* PLSR 1100-1918, 1996-2500 9 0.610 2.26 0315 271 1.00
MWPLSR' 1100-1266 9 0.729 1.95 0.230 3.20 0.85
MWPLSR” 1618-1824 9 0.601 2.28 0.233 2.92 0.69
MWPLSR’ 1100-1266, 1618-1824 9 0.502 2.47 0.486 2.39 1.13
SCMWPLSR 1100-1164 5 0.520 2.44 0.221 2.80 0.96
T b* PLSR 1100-1918, 1996-2500 10 0.756 4.54 0.221 7.36 0.86
MWPLSR' 1100-1350 7 0.566 5.72 0.381 6.10 1.04
MWPLSR’ 1680-1770 7 0.453 6.18 0.233 6.18 1.00
MWPLSR’ 1100-1350, 1680-1770 7 0.541 5.83 0.347 6.29 1.01
SCMWPLSR 1240-1320, 1700-1764 6 0.542 5.83 0.284 6.56 0.96
Ma C* PLSR 1100-1918, 1996-2500 10 0.801 3.37 0.433 5.05 1.04
MWPLSR' 1116-1390 8 0.600 4.50 0.571 430 1.22
MWPLSR’ 2220-2334 7 0.733 3.83 0.257 5.73 0.91
MWPLSR’ 1116-1390, 2220-2334 8 0.709 3.97 0.462 4.79 1.09
SCMWPLSR 1220-1324, 2260-2324 7 0.710 3.96 0.344 5.23 1.01

08
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] an aa 1 A Ao A 4
ATRNUNIN ITNNADA FIIANNYINAUNAAADN (nm) unames

G R, RMSEC R, RMSEP RPD
A& h (°) PLSR 1100-1918, 1996-2500 9 0.664 3.26 0.438 3.25 1.11
MWPLSR' 1100-1378 7 0.457 3.87 0.263 3.51 1.02
MWPLSR’ 1700-2050 8 0.502 3.77 0.439 3.25 1.11
MWPLSR’ 1100-1378,1700-2050 8 0.537 3.68 0.459 3.21 1.12
SCMWPLSR 1224-1316 5 0.644 3.33 0215 3.97 0.94

Y A

g Snysdaudy fe S3msaduaumsinneimingauiige
uilaed Ao $1uaunguianys InifilFlumsadraaums
R, A9 Correlation coefficient of validation
RMSEP fi® Root mean square error prediction of validation
RPD f® Ratio of standard error of prediction to standard deviation
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A9 15 MWPLSR nlFaa@ensennueINaUNaDq
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A9 15 MWPLSR MhreanuemnauNHwas eI INA U lagas
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AMANYUY ABNNEna FuANVENATUARAGEN (nm)  uAmeS R, RMSEC R, RMSEP RPD
ﬂ’ﬂmﬁﬂiﬂﬂi’m PLSR 1100-1918, 1996-2500 6 0.763 0.43 0.460 0.67 1.08
MWPLSR' 1550-1730 6 0.638 0.52 0.602 0.57 1.25
MWPLSR’ 2250-2410 4 0.624 0.53 0.453 0.64 1.11
MWPLSR’ 1550-1730, 2250-2410 5 0.713 0.47 0.653 0.53 1.32
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AAANHAE BNNADA ulpnes R, RMSEC R, RMSEP RPD
ANUIAAAD PLSR 1100-1918, 1996-2500 8 0.864 0.34 0.387 0.62 0.89
MWPLSR' 1550-1914 6 0.526 0.57 0.276 0.55 1.04
MWPLSR 2250-2420 5 0.672 0.50 0.592 0.50 1.11
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SCMWPLSR 2294-2406 4 0.591 0.54 0.392 0.51 1.08
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3.2.4 myasaumsiuenuylidady (Non-linear model) 47875 BP-ANN

< a ]
BP-ANN 1ilumaiians a3 19aumsuuy Black box nieeadwaumsnuy
I a . % 1< v o d o (% z
iThaFaudu (Non-linear) Fedoyannuianlszamdudmdudoyafdudon daiunms
Y Y an = ° Y Y o < v W

a519aunIfe33 BP-ANN Jegniinnldlumsadwaumsinneanuiamalszamduda
oy Qy 1 =\ 091’ = oﬂj 9 1 = o 9 o 9 ~
youhaw In Taelduaoumsfinm 2 Juaou laun msanyisaudeyariud (npun f

= Yy A A ~
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= o Y] o 9 A
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o 9 o A o 4 an 9 @ 1

WveyaatlnasunrumslTuunRIeIs MSC (3179 3.2.2) MNTANgY
[ (7 an S A - o [ Y [
d1)51vuA2875 Principal component analysis (PCA) aﬂmmumuﬂimay’amﬂﬂmu (663
1 d' (% d‘ d' a dgl A o a A [}
1) ietlesnuanuaaamasunotvnatunnmstalsunanullveunietelodszam
~ 1 qaj A a 9 A 1 o A A Y 1
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J (% @ { 1 a
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PC  anuudsUsiuneviue

Neusoosueld (%)

A A
ANNYNIAAUNTINITD

o510 14" (nm)

v =
nauiuszias Tuanan

s g 9
LNYIUD

1 55.92
2 80.43
3 96.14
4 98.76
5 99.42
6 99.60
7 99.74
8 99.81
9 99.85
10 99.87

1414, 1888, 2154, 2270
1420, 1918

2496

1478, 2174, 2292
1426, 1530, 2060, 2246
1482, 1898, 2008
2104, 2234

1520, 2028, 2114
1450, 1676, 1724, 2288

1116, 1868, 2050, 2346
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CONH,, CONHR
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1 A A Ao . o’j A = [ A
HNYLKA A9 ANNYINAUNNAT Factor loading A lupc UU athguny PC o

2 A "o a4 Y o o Ay a
19 ﬂq&lwu‘ﬁgLlagiillaf]ﬁV]Lﬂﬂ’)m’ﬂﬁﬂﬂﬂfj\iﬂjwuﬂwﬁﬂau 819949910 Osborne et al.

(1993)

9 A A 1 = o
MIASAUMNT BP-ANN n3omsovieledszarmmen lumsimuieany

<3 v W 09; Qy 1 F o Y A 1 £
LNﬂ‘VIN‘lI3$ﬁ”l‘1/lﬁiJWﬁ5Ui’J\1u1‘ﬂ3J”lﬂ Gl%ﬂ]@ﬂ;ljﬁlﬂﬂﬂﬂﬂﬂ? PC score U943 4, 6, 8 11 10 PC L3N %

amnsnesuteanuulsilim'ld 98.76, 99.60, 99.81 wag 99.87% awdw drudeyarieon

J I g/ Qy U ) 1
(Output) AomaNuEaveiayln nde 3.2.1) hunafraasevelelscamiion Tagls

9 9 9
TasaadadmIuFugon (Hidden layer) 2 Hu uazduiunuledszamludusou (Hidden

A LY 1 I 1 o Y 1 ' . .
neuron) 10 UITOU IﬂEJLL‘]N@’JﬂEJNL‘]JuﬂQN Calibration 9TUIU 35 AIDYN LLIAZNAN Validation
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d‘ = ~ 1 aa o A 9 42’ Y as Yo
M3197 28 MsSeuneumanavesduNITIINIENT319YUAIIT BP-ANN Taglgd1mu

9

4
Foyariuinuanaeny (4 laseadredmnusugou 2 4u tazsauniiie

3 ' a y o 1 <3 g’ £ J @ 1
ﬂizﬁWﬂH%U%a‘u 10 UITDU) L‘ﬁ@'ﬂ'IHTEJﬂ'lﬂ'J"I?J!Nﬂ"U@Quﬁ]ﬂJblﬂ 50 ANDY

auanvaz  waudeymindi (Pc) R, RMSEC R, RMSEP RPD
ANIFA 4 0.499 0.59 0.477 0.63 1.12
Tagsau 6 0.647 0.51 0.540 0.62 1.14
8 0.661 0.51 0.630 0.56 1.27
10 0.848 0.50 0.748 0.50 1.42
Anfaay 4 0.779 0.46 0.457 0.48 1.08
6 0.734 0.50 0.523 0.47 1.10
8 0.784 0.46 0.574 0.45 1.41
10 0.829 0.41 0.767 0.41 1.26
ANUAAINATY 4 0.633 0.54 0.457 0.48 0.49
azroin 6 0.646 0.54 0.523 0.47 0.63
8 0.727 0.48 0.574 0.45 0.77
10 0.907 0.30 0.664 0.35 1.08
ANUIAAAD 4 0.595 0.55 0.457 0.48 0.89
6 0.696 0.62 0.523 0.47 1.13
8 0.710 0.48 0.574 0.47 1.13
10 0.878 0.32 0.771 0.46 1.20
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9y o ¥
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Y

0.50 MUFIAY 111oATINTOUANYNADIVEIANNT WUNHA R, RMSEP 1az RPD 11

val®



123

o 9

o w 2 9 dy Y o A ~
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2. myIAnzHUSInanihmasag uazihmanivunne3s Lane and Eynon (AOAC, 2006)
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v v
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Y v Y 1
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2.1.5 Potassium oxalate solution 10 % n38 Tngazale Potassium oxalate 10 NT Y
Y v E2 '
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2.1.6 Standard glucose solution 0383 Iagaza1 glucose 0.2 NTH NoVLHILAD u
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v Y '
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0. Fafoialuimrinfiuiuey meningy 100 faaans Taluuialdy
U5uasviuna 250 Nadans

v, [RUENTazan lead acetate 2 Ha3a03 71413 10 w1

A. IANATaZaY Potassium oxalate 8411 2 Tadans udrlsvilsmnagidly
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3. mﬁmﬁwﬁﬂ%mmnmﬁmmﬁ"mms"lmmﬂ (AOAC, 2006)

3.1 @151l

3.1.1 en5aza1wu1ns§IU NaOH ANty 0.1 N

3.1.2 asazaeluearman 0.1% luwiaueanaod 95%
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4

3.2 JUADUMITAATIEH

o 3’ Y ] [ ) [ a 1< a aa
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v
W = 111HNA9819 (NTN)

13
WIMUNAUYAVRINTABEHAN = 60.05



154

4. maanzrdSmnamatlsdu (AOAC, 2006)
4.1 a15A%

4.1.1 1@NIUDA 95%
4.1.2 0% 1aU ACS IN59
. = . w3 ey A . <
4.1.3 LC mobile phase 111 Acetonitrile A1 19 solvent 1130 equivalent W Le
v v
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I 9 .
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o v A 4 % oge
A1MIVUATIEN pepper NNAHUA anidu chili pepper
U, @1392a0NIATFIU B ANMTUTY 0.015 mg/ml 1n5en Taetlila
AazmeIAITIN A 10 Jaaaes aaluviagdilsulsuasuia 100 Jaaaas Usvilsung

[ [

D, v Y ¥ Yo a ool
argomuoa uawanlinu sd1msuBnIIZH chili pepper

Y
o a 4
4.2 YUADUNTIATIZH
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F
A Aaa [l a A Aaa [l < o Y 1
WA 50 Haaans ldezd lau 5 Taaans MyUIUVIARE T WAL INUA 1niuldem-
A Aaa 1 < Y o A 1 z Y =X [
DA 3-5 YAAANT NYUIUVIAREIITIHANILINUA Tdemuoallszunm 5 ase udrvalsy

1S1asaeenuea

l
= Y]

422 Masaza1s 5 iaaansnana la le C18 solid-phase extraction cartridge H30
glass syringe Y11A 10 Haadns
a aa <3
4.2.3 N309EN502010 1-4 HadANT A1 syringe filter YU1A 0.45 Tunasou 1ulu
Y . <]
VIALNT (glass vial) YHIALAN

424 AT HPLC



4.3 MIANUIN

a 4 [
un) lsFuosd Useneudie 3 a15Usenounan Ao nordihydrocapsaicin (N),
P . .. o < 091’ a 1
capsaicin(C) and dihydrocapsaicin (D) MIAUIUANUARAVEITINATU T NOUNIF Y AR

ANuAa UMY Scoville heat units (SHU) Tag 1 g total capsaicinoids/g umseum 15
SHU NgasmafuInaail

AMSHU=N+C+D
Taan N = (P, /P)X(Cy/W,)X(250/0.98)X9300
C = (P/P)X(Cy/W,)X(250/0.89)X 16100

D = (P,/P)X(Cy/W,)X(250/0.93)X 16100

& y € .
e Py, P.uag P,= average peak areas for nordihydrocapsaicin, capsaicin and

dihydrocapsaicin, respectively, from duplicate injections

P, = average peak areas of appropriate standard solution;

C, = concentration of standard solution, mg/mL; W.. = weight of test portion, g
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