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ABSTRACT

The objective of this work was to determine the possibility of using near infrared spectroscopy to
.evaluate capsaicin and some. related properties including total phenolic compound (TPC), ferric
reducing antioxidative power (FRAP) and radical scavenging -activity (RSA) in Thai red curry paste.
The near infrared models for the prediction of the properties were developed by ‘partial least square
Tegression and validated by full cross validation. For capsaicin, TPC and FRAP the model developed
from raw spectra with 6 factors gave the best prediction performance with the determination coefficient
(R®) of 0.540, 0.570 and 0.610, standard error of cross validation (SECV) of 3.209 mg/g, 0.396 mg
gallic acid equivalent/g db and 0.256 mg Trolox equivalent/g db and bias of 3.971X10° mg/g,
2.846X10° mg gallic acid equivalent/g db and 3.367X10° mg Trolox equivalent/g db, respectively.
However, the pretreatment of the spectra by baseline offset improved the prediction model where 5
factors were used and gave the best performance where Rz, SECV and bias were 0.497, 1.786% and
4.793X10° %, respectively. The model which R’ was 0.50-0.64 was ok for rough screening. The
technique may be improved if the sample numbers are more and are obtained from real production by

curry paste factory.

Keywords : Red curry paste, Capsaicin, Total phenolic compound, Ferric Reducing Antioxidative Power, Radical

scavenging activity, Near infrared spectroscopy
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- Chapter 1

Introduction

Introduction

Thai red curry paste is a main ingredient of several kinds of Thai food. The curry
paste is the composition obtained from grindiﬁg and mixing of useful herbs such as chili,
 garlic, onion, galangal and lemon grass and Thai traditional fermented shrimp and krill
products called “Kapi”. Red curry is health food because it contains capsaicin (8-methyl-
N-vanillyl-6-nonenamide) and total phenolic compound (TPC) and it exhibits the ferric
reducing antioxidative power (FRAP) and radical scavenging activity (RSA). As described
by Topuz and Ozdemir (2007), capsaicinoids have strong physiological and
pharmacological properties for it can been used as a neuropharmacological tool, a painful
conditions treatment, an effective treatment for a number of sensory nerve fiber disorders,
an antioxidant and antibacterial effect on a certain group of bacteria and for decreasing of
the myocardial and aortic cholesterol levels. According to Zainol et al. (2003) the
antioxidative activity of phenolic compounds is based on their ability to donate hydrogen
atoms to free radicals. They reviewed that many phenolic compounds, particularly
flavonoids, exhibit a wide range of b.iological effects, including antibacterial, antiviral, and
anti-inflammatory, anti-allergic, anti-thrombotic and vasdilatory actions (Cook & Samman,
1996) and some of these compounds are potent scavengers of free radicals which have the
effect on the prevention of arteriosclerosis, cancer, diabetes, neurodegenerative diseases,
arthritis and others.
Nowadays, red curry paste is produced using some food preservation technique such as

canning and retortable pouch packaging. It is sold both in domestic and in worldwide. In
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processing, the grinding, mixing and heating affect on the quantity and quality of the
nutraceuticals. Therefore, it is needed the effective, rapid and accurate method to quantify
the nutraceutical content. The NIR spectroscopy technique is environmentally friendly
rapid method with an accuracy and reproducibility equivalent to most reference ﬁethods.
It provides low cost per test, low labour costs, no.required chemicals, easy in sample
presentation and many constituents can be measured simultaneously.
Objective

The objective of this work was to determine the possibility of using near infrared
spectroscopy to evaluate capsaicin and some related properties including total phenolic
compound (TPC), ferric reducing antioxidative power (FRAP) and radical scavenging

activity (RSA) in Thai red curry paste.



’ salasonis { ] ! i ] l

Chapter 2

Literature Review

~ NIR spectroscopy has been applied to many types of agricultural products and food.
There are a few reports on anti oxidant content in food and feed,‘however none on curry
paste. Czarnik-Matusewicz and Korniewicz (1998) determined capsaicin—an active
ingredient in the antirheumatical plasters using NIR reflectance spectroscopy in which the
standard error of calibration of 0.018 %, with an R of 0.95 were obtained. Goodchild et al.
(1998) reported that NIR spectroscopy successfully predicted, in the dry matter of forage
legumes, 4.6-34.1 g kg™ total phenolics with a cross-validation R? 0f 0.95 and a SECV of
1.68 g kg™'. Tripathi and Mishra (2009) developed the NIR model for the determination of
Aflatoxin B-1 in ground dried chili using straight line subtraction pretreated spectra where
the raw spectra scanned by FT-NIR Spectrometer in wavenumber range of 6900.3—4998.8
and 4902.3-3999.8 cm™'. The model provided Root Mean Square Error of Cross Validation
(RMSECYV) of 0.654% and correlation coefficient of prediction of 96.7%. Wu et al. (2012)
evaluated the feasibility of using NIR spectroscopy for determining three antioxidant
activity indices of the extract of bamboo leaves, specifically 2,2-diphenyl-1-picrylhydrazyl
(DPPH), ferric reducing/antioxidant power (FRAP), and 2,2'-azinobis-(3-ethylbenz-
thiazoline-6-sulfonic acid) (ABTS). The established MLR calibration models provided the
coefficients of correlation with a prediction (rpr) of 0.863, 0.910, and 0.966 for DPPH,
FRAP, and ABTS determinations, respectively.
Bala and Singh (2013) developed calibration models for non destructive estimation
of total phenol content in intact rapeseed mustard seed by Fourier transform near infrared
spectroscopy (FTNIR). The optimal models were achieved with coefficient of

determination (R)? of 0.96 and root mean square error of cross validation (RMSECV) of

3
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0.08 with residual predictive deviation (RPD) values of 4.98. Test validation resulted in
RMSEP of 0.11.

Péscoa et al. (2013) used Fourier-transform near infrared (FT-NIR) spectroscopy to
determine the antioxidant capacity, total phenolic and total flavonoid contents of several
spent coffee grounds (SCGs) samples. All PLS models' results showed good linearjty with
an R? for an independent test set of 0.93, 0.96, 0.95 and 0.95 for antioxidant capacity of
SCGs,. antioxidant capacity of SCG ethanolic exti‘acts, and total flavonoid and total
phenolic contents, respectively. The range error ratio (RER) was higher than 13 for all
models (higher than 16 for three of them).

Ferrer-Gallego et al. (2011) applied NIR spectroscopy to determine the content of
phenolic compounds in red grapes. The near infrared spectra of intact. grapes and grape
skins throughout maturity .were recorded using a fibre-optic probe and a transport quartz
cup, respectively. Modified Partial Least Squares (MPLS) regression was used to develop
the quantitative models for flavanols, flavonols, phenolic acids, anthocyanins and total
phenolic compounds. The validation of these models showed the best results for the
determination of flavonols (differences between HPLC and NIRS of 7.8% using grapes
and 10.7% using grape skins) in the external validation procedure. Good results in the
external validation were alsq obtained for the determination of total phenolic compounds
(differences of 11.7% using grapes and 14.7% using grape skins).

Sinelli et al. (2008) examined the potential of MIR and NIR spectroscopy to
evaluate both ripening indices and nutraceutic?a] properties of two blueberry cvs, ‘Brigitta’
and ‘Duke’, grown in Valtellina (northern Italy), harvest 2005 and 2006, collected weekly
from mature green to full ripe berry stage. The calibration models developed in the near
infrared region were able to evaluate the content of total phenols

(RMSECYV = 0.14 mg catechin/g and RMSEP = 0.18 mg catechin/g), total flavonoids
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(RMSECV = 0.20 mg catechin/g and RMSEP =0.25 mg catechin/g) and total
anthocyanins (RMSECV = 0.25 mg malvidin/g and RMSEP = 0.22 mg catechin/g).

Bain et al. (in press) determined the effectiveness of NIRS to quantify the
ecologically important traits of total phenols, total nitrogen and total carbon in the seagrass
;Dosidonia australis. Robust NIRS models were successfully developed for total phenols
and nitrogen content, and used to quantify broad scale geographic‘ patterns of intra-specific

variation in these traits across 12 populations of P. australis.



l sialasunts } I , t l

Chapter 3

Materials and Methods

Thai red‘curry paste sample preparation

The Thai red curry paste samples was prepared followed the recipe and method
used by the factory. The ingredient iﬁcluded cayenne pepper, garlic, shallot, salt, lemon
.grass, other spices, sugér and galangal of 35, 23%, 20%, 7%, 6%, 5%, 3%, and 1%,
respectively. After the ingredient were grounded and mixed, the 120 g of fresh curry paste
was put and sealed in a can (75 mm in diameter and 35 mm height) and kept in a freezer at
-20 °C until experiment.
Sterilization

The frozen fresh Thai curry paste was thawed in a water bath at 20 °C. The 3 cans
were randomly sampled. Each can was punched a hole at the can side for type J
thermocouple (Ellab, Denmark) insertion to measure the center temperature until it
reached 20 °C. The thermocouple was connected to data logger (EllabA/S, Denmark).
After thawed, the canned curry paste was sterilized in a retort (KM Grand pack, Thailand)
at retort temperature to obtain Fy as shown in Table 1. Then the can was cooled until the
center temperature was less than 50 °C. In each experiment the center temperature of 3
cans was recorded every minute until the required total Fy was obtained. After sterilization,
with the assumption of homogeneous characteristic of sambles in each cc—mdition, the
samples were separated into two groups, a group for near infrared scanning (5 cans for
each condition, 65 cans in total) and a group for measuring of capsaicin and related

properties (3 cans for each condition, 39 cans in total).
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Table 1 Experimental design
Experiment Fy Temperature

No. (°C)
1 17.95 119.1
2 17.95 114.9
3 805  119.1
4 8.05 114.9
5 20 117
6 13 120
7 6 117
8 13 . 114
9 13 117 (1)
10 13 117 (2)
11 13 117 (3)
12 13 117 (4)
13 13 117 (5)

Near infrared scanning

The curry paste sample was transferred into a Petri disk (90 mm in diameter and 12
mm height) and scanned by FT- NIR spectrometer (Buchi, NIRFlex solid, Switzerland) for
3 spectra at a wavelength range of 4000—~10000 cm™ (1100-2500 nm) with a resolution of 4
cm’ in reflectance mode. There were 195 spectra in total.
Measurement of capsaicin and related properties

The curry paste samples were subjected to the measurement of capsaicin and
related properties. The values subjected to corresponded scanned spectra were the average
of 3 cans for each condition.
Measurement of capsaicin
The extraction and measurement of capsaicin was done followed Cisneros-Pineda et al.
(2007). The curry paste (1 g) was extracted with acetone (CARLO ERBA, MI, USA), and
then centrifuged at 7826 g for 3 min (Allegra X-12R, Beckman Coulter, Inc., USA); this
process was repeated three more times. The combined filtrates were adjusted to a final
volume of 1 mL with fresh acetone. From this solution, 1.6 pL were used to inject into the

GC. Area measurements of four injections were used as mean value for quantification. A
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flame ionization detector (FID) was operated at 290 °C. The injection liner was a packed
liner, with internal diamc;,ter of 4mm, for a volume of 800 pL. Samples (1.6 pL) were
loaded into the injection port at 290 °C as split injections at a ratio of 1:100 with a 10-mL
syringe. The column used was an Ultra 2 (crosslinked 5% Ph Me silicone;
25 m x 0.32 mm x 0.52 um film thickﬁess. The column temperature program was as
follows: 180 °C for 2 min, 15 °C/min to reach 280 °C for 6.7 min, 280 °C for 15 min
(23.7 min total). The carrier gas was N, with a flow rate of 1.0 'mI;/min at 290 °C and a
septum purge of 2 mL/min. Tile identification of capsa;icin in extracts was performed by
comparison of retention time of its peak in the extract with that of commercial HPLC
grade capsaicin. A stock solution of capsaicin was prepared with HPLC grade acetone at a
concentration of 0.05 g/5 mL. From this stock, six 1-mL solutions were prepared at the
final concentrations of 0.25, 0.50, 1.00, 1.50, 2.00, and 2.50 mg/mIi to be used to obtain a
standard curve of capsaicin (Rt = 9.92 min). Vanillin was used as the internal standard at a
concentration of 2.00 mg/mL (Rt = 1.99 min). Each point of the curve was obtained as an
average of four injections, Quantification was performed from integrated FID peak area
measurements observed in the chromatograms printed. Finally, the standard curve was
produced using a linear regression program. A standard curve of 90%dihydrocapsaicin to
identify it in the extracts was prepared in the same manner as described above for
capsaicin.

Phenolic extraction

Fresh samples (250 mg dry matter) were extracted with 25 ml of 80% ethanol for 24 hr at
room temﬁerature and then centrifuged at 6000 rpm, 4°C for 15 min using bench top
centrifugation machine (Allegra X-12R, Beckman Coulter, Inc., USA). After
centrifugation, the supernatant was separated from the residue and stored at -4°C until

analysis.
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Total phenolic compound (TPC) determination

Total phenolic content (TPC) of the extract was determined using the Folin-Ciocalteu
method described by Choi et al. (2006) with some modifications. The extract (0.5 ml) was
added to a test tube followed by 9.5 ml of distilled watt;,r, 0.5 ml of Folin-Ciocalteu reagent
and 2 ml of 10% sodium carbonate solution, then mixed thoroughly. After incubation for
30 min at room temperature, the absorbance was measured at 730 nm using UV;visible
spectrophotometer (Shimadzu 1700, Japan). ﬁe concentration of total.phenolic compound
was calculated using linear equation determined from.known concentration of gallic acid
standard and the result was expressed as mg gallic acid equivalents per g dry matter.
Ferric reducing antioxidative power (FRAP) determination

Ferric reducing antioxidative power (FRAP) of the extract was measured using a rfxodiﬁed
version of the method described by Wong et al. (2006). The FRAP reagent was consisted
of 10 mmol/l 2,4,6-tripyridyl-S-triazine (TPTZ) in 40 mmol/l1 HCl, 20 mmol/l FeCl;.6H,0,
0.1 mmol/l sodium acetate buffer, pH 3.6 in the ratio of 1:1:10. An aliquot (0.1 ml) of an
extract was added to 3 ml of FRAP reagent and mixed thoroughly. After standing for 8
min in a room temperature, the absorbance at 593 nm was measured with UV-visible
spectrophotometer (Shimadzu 1700, Japan). The FRAP expressed as mg Trolox (6-
hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid) equivalents/ g dry matter was
determined by linear equation from standard curve of Trolox standard.

Measurement of radical scavenging activity (RSA)

The scavenging activity <.)f the extracts on 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical
was measured followed the method described by Choi et al. (2006) with some
modifications. The 0.6 ml of 0.8 mmol/l DPPH solution and 5 ml of 40% ethanol solution

was mixed with 0.4 ml of the extracts. The mixture was vigorously shaken and left to stand
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for 30 min under subdued. light. The absorbance of each extract containing DPPH (A1),
and without DPPH (As) and of only DPPH solution (A0, called control) was measured at
517 nm using UV-visible spectrophotometer (Shimadzu 1700, Japan). The DPPH radical

scavenging activity (RSA, %) was calculated by the following equétion:

0— (Al— As)] 100
A0

RSA (%) = [~

Near infrared spectroscopy modeling
The models was developed by correlating the spectral data (X variables), which
was raw spectra or pretreated spectra, and reference data (Y variables i.c.:. capsaicin content,
and some related properties including total phenolic compound (TPC), ferric reducing.
antioxidative power (FRAP) and radical scavenging activity (RSA)) using Partial Least
Square Regression (PLSR). The spectrum pretreatment methods included Normalization
(mean, maximum, range), multiplicative scatter collection (MSC), first derivative, second
derivative, baseline offset, standard normal variate (SNV), detrending and
SNV+detrending. The models were validated by full cross validation. The best model was

selected using the following criteria: the highest correlation coefficient (r), the lowest

Standard Error of Cross Validation (SECV) and less Bias.

10
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Chapter 4

Results and Discussion

Fig. 1 shows the chemical structure of capsaiein and dihydrocapsaicin where there is
aromatic ring connecting with polar group and hydrophobic chain. There are C=0, N-H,

" 0-CHs, O-H, and CH,.

HC

H CHE...T_ﬁ/\/\/\*A
H QO

HaCO

O=

Fig. 1 Chemical structures of capsaicin and dihydrocapsaicin
(Cisneros-Pineda et al., 2007)

Fig. 2 shows the average raw near infrared spectrum of red curry paste. There are the
clear absorbance bands of water at 5168 and 6907 cm™ [around 1940 nm (O-H str.+O-H
def.) and 1450 nm (O-H str. first overtone)], cellulose at 5064 cm™ [around 1780 nm, (C-H
str. first overtone)], and chemical bond in capsaicin structure i.e. HC=CH at 8597 cm’

[around 1170 nm], 8368 cm-1 [1195 nm] and CH, at 8230 cm™ (1215 nm) which were C-

H str. second overtone.

11
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Fig. 2 Average raw near infrared spectrum of red curry paste

Table 2 shows the statistics including the maximum, minimum, mean and standard

deviation values of reference data for the partial least square (PLS) regression model

development.

Table 2 Statistics including the maximum, minimum, mean and standard deviation values
of reference data capsaicin content, and some related properties including total phenolic
compound (TPC), ferric reducing antioxidative power (FRAP) and radical scavenging

activity (RSA) for model development

Parameter Number of
Samples Min Max Average SD
Capsaicin (mg/g) 195 33.385 49.132  39.261  4.730
TPC (mg gallic acid equivalent/g db) 195 8.688 10.675. 9.681 0.604
FRAP (mg Trolox equivalent/g db) 195 33.385 49.132 6.379 0.410
RSA (%) 195 34.586 41.843 37.998  2.520

12
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Table 3 shows the near infrared cross validation statistics for capsaicin content, and
* some related properties including total phenolic compound (TPC), ferric reducing
antioxidative power (FRAP) and radical scavenging activity (RSA). For capsaicin, TPC
and FRAP the model developed from raw spectra .with 6 factors gave the best prediction
performance with the determination coefficient (R?) of 0.540, 0.570 and 0.610, standard
error of cross validation (SECV) of 3.209 mg/g, 0.396 mg gallic acid equivalent/g db and
0.256 mg Trolox equivalent/g db and bias of 3.971x10°® mg/g, 2.846x10° mg gallic acid
equivalent/g db and 3.367x10° mg Trolox equivalent/g db, respectively. However, the
pretreatment of the spectra by baseline offset improved. the prediction model where 5
factors were used and gave the best performance where R?, SECV and bias were 0.497,
1.786% and 4.793x10°° %, respectively.

Table 3 Near infrared cross validation statistics for capsaicin content, and some related

properties including total phenolic compound (TPC), ferric reducing antioxidative power
(FRAP) and radical scavenging activity (RSA)

Parameter Pretreatment PC R? SECV BIAS

Raw 6 0.540 3.209 3.971E-06

Mean normalization 5 0.532 3.235 -9.097E-06

Maiximum Normalization 5 0.517 3.289 2.211E-06

Range Normalization 5 0.486 3.392 1.001E-05

MSC 4 0.431 3.568 1.128E-05

.. 1st Derivative, 11 points 1 0.324 3.889 -1.819E-06

Capsaicin o .

1st Derivative, 21 points 1 0.223 4.170 -1.956E-06

2nd Derivative, 11 points 1 0.285 4.001 -1.780E-06

2rd Derivative, 21 points 1 0.224 4.167 -1.819E-06

Baseline 5 0.528 3.251 1.581E-05
SNV+Detrending 4 0.470 3.445 -1.135E-06

Detrending 4 0.459 3.481 -4.343E-06

Raw 6 0.570 0.396 2.846E-06

Mean normalization 3 0.475 0.438 -2.873E-07

TPC Maiximum Normalization 5 0.525 0.416 4.157E-07
Range Normalization 3 0.330 0.494 1.140E-06

MSC 4 0.465 0.441 1.467E-08

1st Derivative, 11 points 1 0.281 0.512 4.842E-07
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Parameter Pretreatment PC R? SECV BIAS
1st Derivative, 21 points 1 0.212 0.536 4.255E-07
2nd Derivative, 11 points 1 0.289 0.509 4.450E-07
2nd Derivative, 21 points 1 0218 - 0.534 4.646E-07
Baseline offset 5 0.525 0.416 8.510E-07
SNV+Detrending 3 0.347 0.488 4.940E-07
Detrending ' 4 0.452 0.447 4.940E-07
Raw 6 0.610 0.256 3.367E-06
Mean normalization 5 0.610 0.257 3.595E-07
Maiximum Normalization 3 0.190 0.369 1.467E-07
Range Normalization 5 0.498 0.291 3.815E-07
MSC 2 0.180 0.372 3.179E-07
FRAP 1st Derivative, 11 points 1 0.252 0.355 1.565E-07
1st Derivative, 21 points 1 0.191 0.369 1.443E-07
2nd Derivative, 11 points 1 0.239 0.358 1.712E-07
2nd Derivative, 21 points 1 0.203 0.366 1.639E-07
Baseline offset 2 0.178 0.372 1.883E-07
SNV+Detrending 4 0.469 0.299 1.834E-07
Detrending 4 0.458 0.302 3.668E-08
Raw 5 0.447 1.874 4.695E-06
Mean normalization 3 0.291 2.121 -1.545E-06
Maiximum Normalization 5 0.467 1.839 -1.369E-07
Range Normalization 5 0.450 1.868 7.747E-06
MSC 2 0.169 2.297 8.021E-07
RSA 1st Derivative, 11 points 1 0.294 2.117 7.825E-07
1st Derivative, 21 points 1 0.221 2223 5.086E-07
2nd Derivative, 11 points 1 0.274 2.146 7.434E-07
2nd Derivative, 21 points 1 0.224 2.219 7.825E-07
Baseline offset 5 0.497 1.786 4.793E-06
SNV+Detrending 3 0.332 2.060 8.803E-07
Detrending 4 0.417 1.924 5.478E-07
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The plots of reference versus predicted values for capsaicin, TPC, FRAP and RSA of

red curry paste are illustrated in Fig.3-6, respectively. The model which R? was 0.50-0.64

was ok for rough screening (Williams, 2007).

Prediction capsaicin, mg/g

Reference capsaicin, mg/g

50
n= 195 :
48 1 PC=6 ¢ .
R?= 0.540 . .
46 | SECV =3.209 .
Bias=3.971e-6 . R
44 ¢
b4
42 - . 3 .
40 . :
- 38 Iy
36 Sl Ih. *
34 - i I 4
32 - ’ .
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30 32 34 36 38 40 42 44 46 48 50

Fig. 3 The reference versus predicted values for capsaicin of red curry paste
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Fig. 4 The reference versus predicted values for total phenolic compound (TPC) of red
curry paste
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Fig. 5 The reference versus predicted values for ferric reducing antioxidative power
(FRAP) of red curry paste
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Fig. 6 The reference versus predicted values for radical scavenging activity (RSA) of
red curry paste

Fig. 7-10 shows the regression coefficient plots for capsaicin, TPC, FRAP and RSA of
red curry paste, respectively. The plots shows similar pattern as the obvious 11 peaks
shows at 8597-8805, 7081-7104, 6780-6888, 6603-6691, 5920-5959, 5199-5268, 5160-
5164, 5064-5068, 4728-4736, 4123-4130 and 4011-4103 cm™ (1136-1163, 1408-1412,
1452-1475, 1495-1514, 1678-1689, 1898-1923, 1936-1938, 1973-1975, 2111-2115, 2421~
2425, 2437-2493 nm) which might be the vibration bands (;f oil [1037 nm, 2xC-H
str.+2xC-H def.+(CH,)n], ROH [1410 nm, O-H str. first overtone], water [1450 nm, O-H
str. first overtone], cellulose [1490 nm, O-H str. first overtone (intramol. H-bond) or
protein [1510 nm, N-H str. first overtone], aromatic [1685 nm, C-H str. first overtone],

C=0 str. second overtone or O-H str. first overtone, water [1940 nm, O-H str.+O-H def.],
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N-H asym. Str.+amide II, CONH2 or CONHR [2110 nm, N-H sym. Str.+amide III]. These
were the effective wavenumber or wavelength for predicting capsaicin and related
properties including total phenolic compound (TPC), ferric reducing antioxidative power

(FRAP) and radical scavenging activity (RSA).
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Fig. 7 Regression coefficient plot for capsaicin in red curry paste
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8 Regression coefficient plot for total phenolic compound (TPC) in red curry paste
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Fig. 9 Regression coefficient plot for ferric reducing antioxidative power (FRAP)
in red curry paste
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Fig. 10 Regression coefficient plot for radical scavenging activity (RSA) in red curry paste
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Chapter 5
Conclusion

The possibility of using near infrared spectroscopy to evaluate capsaicin and some
related properties including total phen:)lic compound (TPC), ferric reducing antioxidative
power (FRAP) and radical scavenging activity (RSA) in Thai red curry paste were studied
in this work. It could be concluded that by near infrared spectroscopy, as indicatéd by R?,
the 54.0, 57.0, 61.0, and 49.7 % of the variance in spectral data could be accounted for by
variance of the constituents studied including capsaicin, TPC, FRAP and RSA of red curry
paste, respectively. The model which R? was 0.50-0.64 was ok for .rough screening

(Williams, 2007). The technique may be improved if the sample numbers are more and are

obtained from real production by curry paste factory.
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