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19 G4 [@—4BE S Bh 7] 0201B A1 0203B HRE A X
BB, AR 5B 02018 Fi 02038 R & T4 F &
A, PRI H 0. 80% ~7. 62% Hi 0. 79% ~7.58%;
InbE 2SR 10 62, [F— 634 5 B 0201B Fit 02038
AT B R 40 KBRS IIRE i B 02018 # 0203B 1
FEEDERENAK, L 20 MRES, REWEMENY
L0%~21.7%., BLAMERE 1.
1.3.3 2.2.3 B+ A THRAURESGH LR

FREEANSRE G RAN Y%, HE—HR
B 0201B 1 0203B & B LGB K, 3t 4 MG, HZKE
Wk 8% . BAAWIERE 3.
1.4 iR

BTG BT, I OCL Mhge 7 ZE#F, H MR
BB sh e AR 3 K, BT W, RN BEEEEY
10 000~4 000 em™ , FH# A BOCHR 5 mm, LA HEG
Mot R 5, JEFIRIKECH 64 K.
1.5 HEENFZE

ST RIE# TR IEEER, BRI SEOIREREL
SEC fiBiill4rsE2 SEP,

2 ZR5WE

2.1 WEMELIMES KIS

P 1R % I 25 9 NIR i (0. 89% CCl %, p)»

8 813 cm ‘WKL C—H 44, 5 789 #16 013 cm™

SR MMA C—H MR/ C—H — 455, 4 676 cm™ 2k

C=0 #C—H 45Ru, 4 436 1 4 362 cm™ ' HHHFIHN
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Fig. 1 NIR spectrum of haloxyfop-R-methyl(CCl,)
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Table 1 Content of the addition agent and haloxyfop-R-methyl
2.2.1 2.2.3

0201B% 0203BY% &% 0201B% 0203BY% ®EEY%
7.66 7.58 1.24 0.80 0.79 1.08
7.53 7.62 1.77 1.18 1.18 1.60
7.51 7.21 2.35 1. 65 1.65 2.24
7.68 7.61 2.92 1.94 1.93 2.63
7.83 7.54 3.70 2.29 2.28 3.10
7.61 7.26 5. 05 2.65 2.63 3.58
7.46 7.56 4.4 3.04 3,02 4,11
7.02 7.49 4.65 3.45 3.43 4.66
7.15 7.51 5.2 3.91 3.89 5.29
7.46 7.34 6. 31 4.19 4.17 5. 66
7.63 7.71 6.92 4.62 4.60 6.25
7.48 7.51 5.95 4.99 4.96 6.75
7.55 7.34 7.52 5.29 5. 26 7.15
7.44 7.20 7.84 5.71 5,68 7.72
7.43 7.36 8.5 6. 06 6.03 8. 20
7.51 7.58 8. 04 6. 48 6.45 8.79
7.23 7.87 9.20 6.85 6.81 9.29
7.59 7.35 10. 27 7.19 7.15 9.76
7.14 7.62 10. 45 7.62 7.58 10. 33
7.49 7.38 11.43 7.46 7.42 12.18
7.50 7.67 10. 69 7.53 7.49 11.31
7.04 7.11 11.95 7.44 7.40 12.37
7.53 7.34 13.21 7.29 7.25 14.54
7.41 7.67 12.45 7.25 7.21 15. 06
7.09 7.29 13.58 7.11 7.07 16.68
7.88 7.45 16. 20 6.95 6.91 18.56
7.51 7.23 13.95 7.18 7.14 15. 81
7.41 7. 66 15. 29 6.68 6.64 21.74
7.22 7.72 14.75 6.95 6.91 18.54
7.12 7.30 14. 31

377
3 X
X
[ N i XX x
*,:{?’%xx i = x08_0
0
0 02 04 0.6 08 093

Leverage

Fig. 2 Outliers of the haloxyfop-R-methyl EC
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Fig. 3 NIR predictive vs specified value

of the haloxyfop-R-methyl EC
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Fig.4 NIR predictive and specified value of NIR full

cross validation when resolution is 4 cm™
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Fig. 5 NIR spectrum of haloxyfop-R-methyl

(resolution: 2, 4, 8 em™, solvent CCL)
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Fig. 6 Outliers of the haloxyfop-R-methyl EC
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Fig. 7 NIR predictive and specified value of NIR full cross val-
idation when the content of the additive agent changed
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Table 2 Analytical features of PLS/NIR determination using different calibration models

No. Kt/ om ! FRAE b BAKE Eg R? SEC SEP
2.2. 1D 4 000~10 000 9 SNV None 7 0.999 95 0. 036 0. 050
2.2.1(2) 9 None None 7 0.999 93 0. 042 0. 060
2.2.1(3) 5 None First5 4 0.998 9 0.15 0.45
2.2.1(4) 5 SNV First9 5 0.999 6 0.098 0.23
2.2.1(5) 5 203~6 507 9 SNV None 7 0.999 98 0.019 0. 030
2.2.1(6) 9 None None 5 0.999 98 0.016 0.024
2.2.1(7 *5 None First5 5 0.999 99 0.015 0. 024
2.2.1(8) 5 SNV First9 5 0.999 91 0. 045 0. 050
2.2.2(1 4 000~10 000 9 SNV None 4 0.999 4 0.11 0.22
2.2.2(2) 9 None None 7 0.999 95 0.036 0. 059
2.2.2(3) 5 None First5 3 0.997 9 0.21 0. 69
2.2.2(4) 5 SNV First9 3 0.997 4 0.24 0.58
2.2.2(5) 5 203~6 507 9 SNV None 7 0.999 98 0.019 0. 031
2.2.2(6) 9 None None 4 0.999 6 0. 086 0, 102
2.2.2(7) *5 None First5 4 1.000 0 0.019 0.027
2.2.2(8) 5 SNV First9 6 0.999 98 0.022 0. 029
2.2.3(1) 4 000~10 000 9 SNV None 5 1.000 0 0. 000 28 0. 000 37
2.2.3(2) 9 None None 6 1.000 0 0. 000 23 0. 000 34
2.2.3(3) 5 None First5 5 0.999 2 0.001 6 0.005 8
2.2.3(4) 5 SNV First9 7 0.999 9 0. 000 65 0.002 3
2.2.3(5) 5 203~6 507 9 SNV None 7 1.000 0 0. 000 19 0. 000 29
2. 2.3(6) 9 None None 5 1.000 0 0. 000 20 0. 000 23
2.2.3(N) *5 None First5 5 1.000 0 0. 000 14 0. 000 18
2.2.3(8) 5 SNV First9 7 1.000 0 0. 000 15 0. 000 251

SHFHERARMN, A FEH—FHA, BAERbTHE
SHEAEY. 13,2 Hhin £ /B 10. 300 Huhmic il i
19 f4e . Heh Rl — 4 RS Bh 7] 0201B 70 0203B f i # &
SERRBAE, J rRUFE—#S 2 HER S ] ENRK
o, BAREEH, BRH 4 QAMER, B—FH8H
0201B 1 0203B MR B E 7% B2 HBK, FbHH A 37 A
W, SRR 3 GRAW, FEAR 2 #ERERENEK
AN, ARRIHENRNESRYBRAHSREN
2.48%, AILAMG R LA IR £,

Table 3 NIR predictive value of the EC in which the concen-
trations of the two additive agents have remarkable

differences
0201B 0203B Fmfb P  FREEMMA MR A
/% /% /(%) 726 /%
5.08 9.87 8.793 8. 614 —2.03
10.19  5.05 8.555 8.619 0.75
2.83  11.46 8.838 8.730 ~1.22
1.82  3.20 8.619 8.833 2.48

Bk, 8 2. 2.3 97K, BERAHPFMARGRE

BRDRM B ARMENRES, FENABRD RN E
BT, T Lok H 3 B2 B K YRR
AR ER, XXOF RSN TR A5 K B
G LA R,

3 & #®

RFEOMGERERE R RBVN _FEXN RAGEBRSD
BATRE MR Ty AT TRIR . SRR, BLLSM ik
B E £ T PLAABORS  H, BESL R AL R (2 )
BATREF MR, HEM R AT 0.999 9 1 SEC B/
F 0.019 71 SEP #)/pF 0. 0305 4% K 8 14 cm ™' Bfflr
BHXHE A HEM SRR ERARE,

HETMTRGHAH BB & R EERHBELNERG
SR, BATREGRILREHTIMT, L HHE
WS BAEEARE R IR, 2 30= 0B THRE. BHE
IRAHIVERE . RITILLL S A 35 53 i A 25 ) 79 o A 28U
SHER, AUTERE, MARNESTRENERY
B, MR RERAZKEN ., RERILETREFRE
HARSREEHTEAAEERNL.
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Study on Rapid Determination of Active Ingredient of
Agrochemicals by Near-Infrared Spectroscopy

XIONG Yan-mei' , DUAN Yurrqing?, WANG Dong' , DUAN Jia' , MIN Shun-geng'*
1. College of Science, China Agricultural University, Beijing 100193, China
2. College of Art and Science, Shanxi Agricultural University, Taigu 030801, China

Abstract The main problem of disqualification of the agrochemicals is the insufficiency and abuse of its active ingredient, but
lacking of the rapid and on the site analysis method. In the present thesis, the content of haloxyfop-r-methyl in the emulsifiable
concentration was analyzed quantitatively by the FT-NIR spectroscopy combined with partial least square (PLS) method. The
calibration models of haloxyfop-r-methyl were developed, the determination coefficients (R?) of the calibration models were no
less than 0, 999 9, the SEC were less than 0, 019, and the SEP were less than 0. 030, Meanwhile, the factors affecting the cali-
bration model were studied and the validation was done by the actual sample. The result indicated that the method of near-infra-
red spectroscopy can predict the content of the active ingredient in emulsifiable concentration accurately; while the resolution of
the instrument and the content of addition agent will not affect the prediction precision of the calibration model remarkably.
Therefore, it is a feasible, convenient and quick method to analyze the active ingredient in the commodity agrochemicals by near-
infrared spectroscopy, which has an important significance in the on-line determination, analysis on site in the enterprise and the

rapid quantitative analysis of agrichemicals in the department of quality monitoring.
Keywords Near-infrared spectroscopy; Agrochemicals; Partial least square; On-the site analysis; Haloxyfop-R-methyl
(Received Aug. 8, 2009; accepted Nov. 12, 2009)

* Corresponding author
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