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Influence of matrix on rapid detection of acephate residue in vegetables
spectral technology
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Abstract: To avoid the problems such as long time and polluting environment caused by physicochemical technology,
effect of vegetable matrixes on the spectral detection of acephate was studied, and a method for direct detection of pesticide
residues in vegetables was established. Three groups of acephate samples prepared by extract of cabbage, celery and deion-
ized water were reacted with PdCl, dissolved in acetic acid. The absorption spectrum in 300-900 nm waveband and estab-
lished partial least squares regression ( PLSR) models were analyzed. The results showed that the two kinds of matrixes
could decrease significantly the prediction accuracy of PLSR models by changing the characteristic wavelength and decrea-
sing the discrimination of absorption. PLSR models were improved by differential spectrophotometry, the determination coef-
ficient of validation set of cabbage and celery matrixes was increased from 0. 90 and 0. 92 to 0. 95, the root mean square er-
ror was decreased from 10. 64 and 9. 89 to 7. 64 and 6. 98 respectively. Differential spectrophotometry combined with PLSR
models provides a simple and feasible method for the rapid detection of pesticide residues in vegetables.

Key words: matrix; differential spectrophotometry; colorimetric spectroscopy; pesticide residues

Y 7E B8 .2017-12-25

BEETE : HAKARRFEEIHE (31271619) ; 6 E BHE 2] 51 UTAE SR A 25 5% B AR AR IR A H 2528 Y, PRSI

H (16272916)

FEERA (19710 e ARH A M VR, BRI
7 2% | B obpa A [ 5-8]
S Mt RAG I A 2 % 4. (E-mail ) wen_1i2011@ 163. L, ﬁﬂj\mﬂngﬁhMﬁjﬁﬁi"&

BN B RAERE ST AR UER 3% i &

H

com Eﬂﬂﬂ:ﬁmnnﬁ%‘%% }5)?/\& HSKET T)ﬁéﬂﬂﬁﬂ



1170 e

2018 4F & 34 % 5 M

Qb PR AR TS N 2 A R DA S BRI S v R
P 25 0 AT, VAl A0 R AR B BB, B U AR
K ICKGRBREE \N-TN 2 & W A ssfbm /A C
EBREE T NG NT B KA 5 A5 BT ) 5 ), 4524
A5 FRARAS R RS 1A 2 v i) H h
B, REAR AR ALy ik 25 B S R A R i
3 ARSI AR Tk FE BRI 330 S Ty Y AN A B R R B i
B RTEH T HAS 2 (R S M Al B A 5T 45
SRAIEHA 5% 530 A J TR X P A A e k- i g vk
R A 255% B AR IR 25 2200 kA, AR AR
BRI SRR AR R s 95 70 A HUAE 2 D 7 YA B
FHAERE S Ak 2 A >0 ER AT SR A7 AR 2
FER R 75 Je IR S o

R T A b AR A R RURS I o R v Y A
wi sty , TSR AR FH T X 5 A B S S T i e 2 L
HEAT PR E A I BT . ST H AT ST B SR R
TE 52 0= AT UL i BT A 245 6 00 52 il 118 A DG 4 5 85
D A SRS E R 5, 45 RIS A A
TR FE AL b k0 Rl b DL 2R e
WA, i — 25t 5 PR s =5 R o %o 5 A 2R AL
Tl AR 2R I 1 5
1 MR 5T
1.1 #Rt5iRH

40% LI £ Tk H G , b 5t 55 AR ROl A PR 2 ]
77 AACEEE SR R L S (el KR (43
Braf) KE oK, bt iE U T AR & B A E
B IS TS B AL T A s S T 2 X
1.2 BREERG&

PSR s 2 B oK gk i VI,

VSIS A
NSO s

W, S0, DMARRLEL = 1 I ATEK 2B, Bk, 3R
i, PR VEW 3T 0.22 pum A LRI, DR R
1.3 tb&aFIES

FRECGEALE AR 1.0 ¢, INAVKZ TR 15 ml, Tt
5 min, 1258 /KR BER] 200 ml, B Hi 5% 0. 5% &
A 2 TRV W , /KIS 45 °CF B E 30 min,
1.4 HREH&E

SR BF K A SE R SRR R FL 6 3 41
TR P Wi WL, B AL EE 46 SR TR) AR 24 o e vk
FIRE S, B VL 0.5~90. 0 mg/L, BANFE i
WARF R 5 ml,
1.5 MEFHE

) B S A LL ] 2 ml TS B E 2 min
Jo, AT 2 O, {8 1] UV-2450 43 6O RETHTE
300~900 nm SRAE AL FIBOLETE, tLAh, AN
A5 I, 53 BISRAE SRR SR o () RO

2 HR5Hr

2.1 BXMAEFZERIT Z B PRSI EE
FeEAD

H Tt R R S A RO S T (TR 1) v LR
A (B S 2 T PP e i I U R I A G
#, HTE 300~360 nm (55 B ER B, HZ,
SR E BRSSO BBA L, S PR S R Y
CTHE P A G e ] WG BE & A B i el s . (D
PSRRI S0 35 Jo (o Bl I AR 245 7 340~ 440 nm I3 BEIK
GG A A3 B B 08/, 76 430 nm A0 AR AE 4T 2%
QPRI T 4% FE S 7E 360~900 nm I B WO
R, BRI R RO B R, BB, PR S A
JEkt 2 H Bl b € = A S A T 280

6
5
4
3
2
1
0
1
2
3

- | | |
00 400 500 600 700 800 900

P (nm)

ANEBE TR BN SRERTT; C TR

- 1 | | | | J
%OO 400 500 600 700 800 900

PAC (nm)

6
5
4
w3
R 2
% 1
%; 0
1
2
_ | | | | | J
300 400 500 600 700 800 90

P (nm)

El1 SHEBORMARERNZH PR ML ftiEE

Fig.1 The colorimetric spectrum of acephate samples containing cabbage and celery matrixes
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Fig.2 The absorption spectrum of cabbage and celery matrixes
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Fig.3 The correlation coefficient between absorption value and

concentration of acephate samples after adding cabbage

and celery matrixes
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Table 1 Effect of matrixes on accuracy of PLSR models for detection of pesticide residues
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