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ABSTRACT: Objective To study a calibration method of pesticide residue detector suitable for the principle of
cholinesterase kit colorimetric method. Methods Through the experiment and research on the wavelength stability and
indication error of the pesticide residue detector, the transmission error, repeatability, channel difference, sensitivity and
other performance indicators, the calibration method of the pesticide residue detector with this specific principle was
established. Results The calibration specification of pesticide residue detector was drafted, the calibration items and
technical indexes of the instrument were put forward, the instrument and equipment for calibration were determined, and
the complete calibration method was designed, so that the traceability of pesticide residue detector was accurate and
reliable. Conclusion The formulation of national uniform measurement and calibration standards, the improvement of
the traceability system of pesticide residue detectors, play a due role in unifying the relevant quantities.

KEY WORDS: pesticide detector; enzyme inhibition method; organophosphorus; cholinesterase; carbamate

EEWA: /7 RERHGRITH (2016A040403072) . R4 BRI A W RRHL 5 H (2016PZ15)

Fund: Supported by the Technical Project of Guangdong Science and Technology Department (2016A040403072) and the Technical Project of
Guangdong Provincial Bureau of Quality and Technical Supervision (2016PZ15)

EAEE: B, WL, SZUURRIN, FEWTr e s AR EY) B . E-mail: zhoujy@scm.com.cn

*Corresponding author: ZHOU Jin-Yan, Master, Senior Engineer, Guangdong Provincial Institute of Metrology, South China National Centre of
Metrology, Guangzhou 510405, China. E-mail: zhoujy@scm.com.cn



%5 16 3]

VPR, % TR LA 255k B N AR R T i 5 5701

il

1 5

B2 A U R R T R AR B B R A .
i S ST 5 35 BT 2 A D DA AR R AR AT T T A R
R 55120 bR UEY T B & R BB AR LS A B b i 1551 2
YRR R E D ZE . WA ZORYE, E5HEA
R TR E A AL R R X R ORIE, Ry TR AL
BAERL . OIS RAREY) FUE STk L, AR B A TEAR K Bk
H, A R T EAOR B A . BFRIARIE BT, ) E
FHERIYE, MR ah Z s R atar . firs . a4z

BN, A O R 2 A U G S A [

AR B R B 00 3 T R AR A A e R4

B A TP ) AR 24 5% B RR o 1] R S ) 4 A I R
gz 07 e 2% ARG IS (I R IR e R s . )
V¥ S S R, R P i SO A R I R (L S U TR
I DR T TIZ N SRS T AL A B AR T AR TR AL
A— UFHFESEAT, HFERAARE-HWEARMES
YRS Ty, W R Hb S TG DU B Y v 1 S a1, %A
BAL LA WIS N RAFEAR A e A fa A SR e R P12

TE—E T, A LB D2 3k FF IR g 2 Ak 24 o) IE B
P it 18 S REAT SRR T, A 4 5 R 25 1R BE 52 AR
%, FESFIMA- /R (Lambert-Beer) i U1 e 2555 B4
I ASCAR Al 2 S 3L, o i SR v AL AR 2 P R IR 2 A 24
BB HEA ARSI U B TR R A AR 25 5% BRIV I
FA T i T A WD, R TR W AR
BE . TR LR, CRBIESF RN . RAEZ 4,
(R FAER AR ED BT . TR AR RS, X LU R
JE I E AR TR IR . N R R AR A T AR,
AR R4 5, VF2 R i drs = ol ok, g
Bk SHEUG A R, LU T —2 %001 kiRt
AISERARHE . AR —Ae 3 7 B SR AE 2 5 A2 5k R
A EIEA RN, A AT REAS B RRAR A 45 5, R T H
B G5 — 1Y A AR AT S ARSI AR R R AR, &)
FAER M 25 A — B8, Bk, R275% BRI
LA TR E, DASEEIG— WA, PR R A4

45 e G A BALRI(2013-2020 4)) HBAHETE
3 il 4 AU Ay R SR o A SO AF 5 AT 11 T 405 T
ST, ISR A A SRR 1YY A% B U B R Ny I
9. REAR 2GR AR R, TRk, 1R
e e (R DA% 32 A TR A, (e i IR IA R, HESIR
AR R .

AR SC A EEE TS FH R0 1t 1 7 b 3k D B Y
A2 5% BRI ASC A HE Tk, 43 ) BEA T A 24 4 B8 A AL 1)
PRt e Bon iR 2, B HORERZE RELE M. #iE
225 RS IEREFR BRI SIS AT, L S5 4R F
PERERUE . 7E 410 nm FRUTA RRAE NI AR MR 5 1 b o

YA AR E B2 M R b, S — P o2 4 K
255k B N AR HE T vk o BRI IR )R A 25 5 B A
INASCRT i A BB R 2 PP R DA 2 1) L DR s
HERPE S RS — 2R . TEBERl b, SRR T E N R
ZRIAR DG 1A [ 5 B R, U S8 Ak 2 5%
RGN ASC A FELI DRAA R, D i 2 4 0 el i 3t )
PR

2 MRS

21 UESEHF
2.1.1 I FEA

BRERE 4N . JOKERR A 8 . IR (Pi gk at, b
HH R AR A A ) B YR
(GBW(E)061399) . K £ Eibr 1Y) 5 (GBW(E)060546)(H =
THERE). SLIHACH 3 Raifbk(RBiE . BFsck. 4
BESIER), DRI LR —E ALK
212 FHME

QE65 pro # FEF i AL (I = 3 6l 1/ B 7 35 350~
450 nm, PRKBKR AR £3.0 nm, EYNTERHEA
RN FD); i PRI G R (I 5 KN @ 5 AR FRIE 2
K 10%. 20% . 30%, FHXTH"JRAHHE B AKT 1.0%(k=2),
I B RIS R A RA R, BRI EE
0.1 s, %ii-l: SEWAN fiz#b3R/\ F]); 1000 mL ) A A=
O KRB IS 1S A IR AT]); CPA225D HFR
F(d=0.01 mg, JLIFEZFIWAF]); 705000 HL B AR (7
[ Brand A F]); SW-CI-1F B ik G (MM 2 Z 2S8R
i BR/F])AF; SPR-88 A 245k B A AN (A8 Ml 0 =3¢ b Jo M
BRI L),

DL F AR 15 28 R0 A P 1% 38 038 245 TN 28 4 12 8 1t L
a6 s v i A R
22 ItEFF4
221 WkKiERE

HRHR E ZEMIE TIF 1729-2018( 4% 24 5% B2 A A [ 8
WEFLIE Y P2 R B R AR VFIR 22 H£10 nm. K REIRYE
PIEEA 3 YRS GIR B WE(E I 1 - BIE S An AR (E =z 2571
B A G R AR IR B TR L 2 A 45 138 3
BRI, BT 3 K, ()RR IR 2,
VB3 1 TP B KA AR R 18 22

AL=2— ()

A A —3 WP K A ME, nm; Ag—IE KARFR
i, nm,
222 HEHITEREFELN

FHIE ST HOARFRIEZY R 10% . 20% . 30%A9 gt A,
R RAFE S ZE A EE P, EEWEEH T 3 K, %X
ORU TR A A 3 BRI R B G R (iR 22, DAk



5702 B dn 2 4 R R I A 4R

81

T R A A A G s (R 2%
AT =T, -T, )
X T, —HHGEH SRR 3 WK TS, %;
To —RHCE G LIRS R ARFRIE, %.
Fie 30 3) TR AR Fr i O R AR
5T =Tmax _Tmin 3)
KA Tax s Tmin —EFHIEE R 3 Y L35 5 L A i K AH
/M, %o
S AT W B S 7S (AU, AT R ' R T AR B
A - LR 8 R B B B L, AT Bt ik e
VFIRZEH£2.0%, HEMAKT 0.5%.
223 MK
PLas SRt 4, AT B AL, DRV AR (E,
2 min BEBUGIN R RE . 10 min PGS A X ) BA (78
Pt KA S W IR E 2 22 R AR e M . 10 min HIOK
B KA AN 0+0.01
224 BiEE) £ 53
1 100 mg/L 1 T 4% R B VA WO AR S = B i v,
DA RO EE o #eX(4) TR 4l rh i K ME S e/ ME
22
AA= Avax — Anin “)
K AA—SEIEFBOGEE 22 5 Aax — 2 F038 E IS 1
I RWOGRE; Ay — 2 T A 4 e NG BE
3 ) (4 WO 2 S RS L 0,05
225 RBE
RAIER IR LR, AR/NTF 50%. Fi IR
fE VLI -BEOR, A 0.8 mg/L i H BT 0.8 mg/L K&
JRAR IR AETS I TR, SR T S 6 IR 3 min
WGBS, T 3 YOI, HeaX S .

IR=2A A 000 )
AA,

X IR, AA, X BVARURZ N 3 min W REAS
FRABAY 3 USRI, AA, —FRIEVIR Y 3 min W%
FEARAERY 3 RN -
3 #R55%
3.1 EKIRE

SEHGVEI 4 SRR 16 AN RIS A B AN i, 4%
BnE 1 R,
32 EHLLREREMESM

AR T 3 FASFENSE LR H 68 v R
JZEYR, AR 13 NS RS HEAT I, 2 )i8
B TEN W NEIRZEMEE R, I 2 R, &R
ZHN-1.1%, FEA& IR GE2% M AR Z K,

33 RaEM

HF TR NS TS A T BT AR E, BIR
gk, W& 3 BdE BFE, Boe b thishyr, Rt
B KIESALCA 0.003, {H2% &2 SCPR A A 7 6
B AR AR, OE R R AR 30,01,

F1 SRSREBEMRECE K REREMN R HIE

Table 1 Test data of wavelength indication error of various
pesticide residue testers

s %' P KRR 2E /nm
NC800 N8A1701004 -7.2
NC810 N81A17003 +1.3
NC890 N89A16009 -6.3
YR-100 V902 -3.1
YR-100 V744 -3.1

YR-100plus V069 -2.8
YR-100plus V146 +1.3
YR-600Plus GPSB1205 -3.6
YR-600Plus V301 -3.2
LZ-3000 15010023 -6.4
LZ-4000 16040005 -5.7
LZ-6000 15100068 +0.7
LZ-7000 16090003 -0.6
GDYN-303S N101605003 +4.4
GDYN-308S N111607211 +4.4
GDYN-106SD N021609011 +5.2

PR S AR IR ES R B R, R R EIRZR K
{H9-7.2 nm, /NTF 10 nm, RGBSR, HA B
F e B AR ZE S, Bl — S AR R S 22 R
BR. WTRERT FAEME FYEIEET AT AR HE A AR FE bR
[\, B H AP AR e 22 5
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Table 2 Data of transmission error of pesticide residue analyzer

e P BYHHR BYTEE
HiR%E/%  wEENE%
NC800 N8A1701004 -1.1 0.1
NC810 N81A17003 +1.2 0.2
NC890 N89A16009 -1.6 0.2
YR-100 V902 +0.6 0.2
YR-100 V744 +0.6 0.5
YR-100plus V069 +0.6 0.4
YR-100plus V146 +0.6 0.2
YR-600Plus GPSB1205 +0.9 0.1
YR-600Plus V301 +1.0 0.2
LZ-3000 15010023 +0.9 0.4
LZ-4000 16040005 +0.8 0.2
LZ-6000 15100068 +0.9 0.3
LZ-7000 16090003 +0.8 0.2
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Table 3 Data of stability of pesticide residue analyzer N
MR BRI ZR BV GE IR 5), &) ZIUERRT
RME  F/ME/ FaEE/

e G5 Abs Abs (10 min, Abs) A — RA%, []— ¥ B 1 A 245 M) o 00 3 235 2R 4% A [
NC800  N8AI701004 0.002  0.000 0.002 FATIRT 0.8 me/kg iy FHEHE, MIREIHRAE 56.6%~83 8% [Hl,
NC310 N81A17003 0000 0000 0.000 {HIBERFA=50% M HE AR B o [7]— ) R AN [R) 2 5 () 43
NC890 NSOALG009  0.000  0.000 0.000 TSR, ATHERTRE IS R0 RN R RS AT
YR.100 Voo2 0000 0.000 0.000 PG BRI 2E R . H R A e R R R S A A S
YR-100 V744 0.000  0.000 0.000 B AR R

YR-100plus V069 0.000  0.000 0.000 5 RIERYR RIS
YR-100plus V146 0.000 0.000 0.000 Table 5 Test results of inhibition rate of pesticide reference
YR-600Plus  GPSBI1205  0.000  0.000 0.000 materials
YR-600Plus V301 0.000 0.000 0.000 o) g R s AR
LZ-3000 15010023 0.000  0.000 0.000 (mg/kg) )
LZ-4000 16040005  0.000  0.000 0.000 NCS00 NEA1701004 KZ 0.1 78.2
LZ-6000 15100068  0.000  0.000 0.000 R 0.8 76.5
LZ-7000 16090003 0.000 0.000 0.000 K25 0.1 79.8
GDYN-303S  N101605003  0.000  0.002 0.002 NC810 NBLA17003 % 0.8 76.5
GDYN-308S N111607211 ~ 0.000  0.003 0.003 KL 0.1 781
GDYN-106SD N021609011  0.000  0.002 0.002 NC890 NBIAL00Y et 0.8 a4
K2 0.1 55.3
34 BEEEE YR-100 V902 e 0.8 o
WS, AFRERE T 100 mg/L (YK BRIV TR KZH0.1 56.3
P 2 50 5T . I 2 54 (0 YRA100 VR ammos s
MAEE 22 JER, 22 REmRRIAE] 0.039, 25 F{ER/D KL 0.1 56.3
[ 0.006(H1% 4), FI B 54 KN4 YR-100ptus VOO mmmros 574
¥ 55E0R % P —BHER X R KL, 0.1 56.6
YR-100plus V146 ,
FH e 0.8 59.2
*4 ZESHBEEER KL 0.1 548
Table 4 Differences between channels of different models YR-600Plus GPSB1205
5 %5 3 1 17 2 57/ Abs S 08 70
NC800 N8A1701004 0.015 YR-600Plus V301 KO 2
’ FH e 0.8 56.6
NC810 N81A17003 0.024 KA 0.1 573
NC890 N89A16009 0.026 LZ-3000 15010023 e 0.8 62.0
:E::gg Xj:j 2.222 LZ-4000 16040005 KEHO.1 210
’ 5 0.8 59.7

YR-100plus V069 0.021 - 589

YR-100plus V146 0.030 LZ-6000 15100068 B e 0.8 65.1

YR-600Plus GPSB1205 0.030 KA 0.1 571

YR-600Plus V301 0.020 LZ-7000 16090003 e 0.8 63.0

LZ-3000 15010023 0.030 K2 0.1 o

LZ-4000 16040005 0.040 GDYN-303S N101605003 ,

LZ-6000 15100068 0.024 R 08 838

LZ-7000 16090003 0.028 GDYN-308S N111607211 KERLO o6
GDYN-303S N101605003 0.006 Bk 0.8 83.8
GDYN-308S N111607211 0.028 KZH 0.1 67.6

GDYN-106SD N021609011 ,
GDYN-106SD N021609011 0.014 A e 0.8 83.8
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