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Abstract

The analysis of water content in EC pesticide formulation products usually conducted by
chemical analysis using standard methods which are destructive to sample. In addition, most

methods are time consuming and hazardous to chemical used. a non-destructive. Sampling 65



samples measure the spectrum with wavelength region from 800 nm to 2000 nm. The water
content was analyzed by standard methods. The result showed that the water content ranged
0.15 to 0.60%. Partial Least Squares Regression (PLSR) was used to develop the calibration
equation for prediction of water content. The correlation coefficient (R) of 0.97, standard error
of prediction (SEP) of 0.10% and 10 of Factor were assessed. The results indicated that the

application to predicted.
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1.1 wanduaningdunseniinsinens gns EC

1.2 L?ﬁlm FT-IR Spectrometers NIR GUN (Bruker Vector 33, Germany) mmm’mﬁu 800-
2500 nm

1.3 1301 Karl Fischer Titrator

1.4 Untnes vue 100 ml

1.5 Methanol dried 99.9% (Merck, Germany)

1.6 CombiTitrant5 (Merck, Germany)



1.7 1ndu (distilled water)
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LA39 FT-IR Spectrometers 145z uUn15InLUUEETDUNSU (Reflection mode) N1A1UB1IAAU 800-
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NHANITHATILINIUTUINUIVRIAI0E19TRTUATIHNINITNYAT aA5 EC Wudn aglutis

0.0785-1.3228 % LLazﬁmdauLﬁmmumm@u (Standard Deviation, SD) = 0.28 Wwanafan15197 1

M15199 1 NaN15ATIEIUSUNLN (Water Content) @835 Karl Fischer

Chemical No. of Range Mean value SD
characteristics sample (%) (%) (%)
Water Content 65 0.0785 - 1.3228 0.352 0.28
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NHANTHATIEINIUTIIIN TUAIRE1ETNgSUNTI8NI9NISINYAT gns EC wud1 maila NIR
Spectroscopy Wawlansunisaanaussd@dunsnsagrulndlugisniuegninduimaizas 800-2000 nm

wagfiAnnsganauuas (log 1/R) 11nd 1450 nm lieanniunisganduuasesi (H,0) uanwiaguil 1
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Variables
T

800 856 920 995 1083 1189 1317 1476 1678 1940

Wavelength (nm)

5Ufl 1 Original NIR spectrum ¥@ssfoensiitIsady 800-2000 nm

A15911 Calibration #28 PLS regression

WHAIATIEINIAll kavdeyaaiunasuindinsgvinielusunsd The Unscrambler version 9.8
(CAMO, Oslo, Norway) Liio@3519ad1n15 PLS regression (Partial Least Square Regression) 1a ol

NMTAATIZIAUUU Full cross validation W11 @1n15970 original spectra AAENUTEANTANEUNUS (1) =



0.97, ArAaruAatalun1suszidiu (Standard error of prediction, SEP) = 0.10% waziidady (F) i

N8 10 U998 WaARInIsIan 2

A5199 2 NANISAWIBALAININEDR bUTI9ANNEIAAYE 800-2000 nm

Chemical F r-cal SEC r-val SEP Bias
characteristics (SECV)
Water Content 10 0.97 0.06 0.92 0.10 -0.0003

F: The number of factors used in the calibration equation
r-cal: Correlation coefficients of Calibration

r-val: Correlation coefficients of Validation

SEC: Standard error of calibration

SEP: Standard error of prediction

SECV: Standard error in cross validation

Bias: The average of difference between actual value and NIR value
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UM 2 Scatter plot s¥ninaANIATIYinIGAll (Actual value) kaze19INN15YUNe (Predicted value)
YBIRIDE1NTNTUNTIENINITINYAT @nT EC 1911 Calibration (A) wag Validation (B) #2835 PLS

regression
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Emulsifiable concentrate (EC) 91131 20 fvege wud1 asnsadiluldlunisussiliuladeudnausugn
L1939 0.15-0.60%uanan151991 3 og1alshinnn drdregenthusediulieglugisiingnuniu oz
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Samples Name Predicted Deviation Ref. lab
57-F-3494 1.254 8.85E-02 1.3228
57-F-3364 0.437 7.19E-02 0.4811
57-F-3684 0.491 8.24E-02 0.4439
57-F-3749 0.160 6.94E-02 0.154
58-F-0936 -6.34E-02 8.59E-02 0.0628
58-F-0017 0.986 0.116 0.8669
58-F-1259 0.645 5.66E-02 0.6218
58-F-1605 1.352 0.275 2.4193

6 0.138 0.144 0.118
5 0.160 0.128 0.1188
58-F-2400 0.624 0.127 0.6215
24 0.175 0.208 0.155

a % ° a ¢ a H !
M99 3 mﬂ‘ﬂﬁumimmawmme‘iﬂ‘ﬂimmu’] (»9)

Samples Name Predicted Deviation Ref. lab
33 0.167 0.202 0.153
58-F-1204 0.328 0.13 0.369
58-F-2568 1.242 7.96E-02 1.2294




58-F-2874 0.289 7.81E-02 0.1477
58-F-3050 1.557 0.147 1.2211
58-F-3216 0.609 0.15 0.5639
58-F-3199 0.174 0.184 0.2123
58-F-3204 0.201 0.154 0.2034
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