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Proficiency testing results and analysis of determination of bifenthrin and
chlorpyrifos in tea
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LIU Ying-Ying, SUN Ming-Wei, LIANG Xu-Xia"
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ABSTRACT: Objective To ensure and improve the laboratory’s ability to determinate pesticide residues by
participating in competency verification experiment. Methods The samples were extracted and purified according
to NY/T 761-2008,GB/T 23204-2008 and GB 23200.13-2016 methods, which were common methods in our
laboratory. Qualitative and quantitative testing and analysis were carried out according to the corresponding
instruments, using instrument comparison, method comparison, personnel comparison, recycling and quality control
samples as quality control methods. Results The test results were reported in NY/T 761-2008 for this capability
verification. 18-U804 test result for bifenthrin was 0.214 mg/kg, Z score for —0.4, chlorpyrifos did not check out,
18-Y023 test result for bifenthrin was 0.582 mg/kg, Z score for—0.3, and chlorpyrifos was 0.364 mg/kg, Z score for
0.6. The organization judged the result was satisfactory. Conclusion The result of this ability verification is
satisfactory, which indicates that our laboratory has a good ability to detect pesticide residues.
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KRR EE G A TR RN O 5 AR, 2%
o R 2 5% BR TR LA T S T B Y SR R R 5 ()
R S A I A S A R L R R R A TR
I Fe VPR L. E H H ORI A A T TR PR A T A AT
W9 (7 98 v 3% B B K 1 A WL AR 247 UG H R A X A2
o AR IROR AR | ARG B s A5 2 v E

ARSI EAE RN RAE 'R, JE 5 R
AT 2 A i BB TTAT, [l R S0 2 LA M 24 1
BARBES . BESIHE S R B R AUE AR A AR P E R
INAT 28 U IEPE SR P TN 25, AR R PEA A5 30 A I B
MEREN N EETBZ —, RS YZE AT
ST K A T A 2 By BB ) R IE (proficiency
testing) & B PRAN SIS FRBE S R FBE, /sl
R TR AR A RN T, RS NGRS A A 45
SR A RE TR, I S0 S B A E AT A B A
RS A 08

AR YR A S B AE F G 0 4G 2 Bl 2 0 5 B BT A
UL, BRSO T R AR S0 2 AR 24 5% BA Rl 1) 8
F1, RELE EAEAR LRI A T 5E S 0 Ak
A1 96 UEIT H A I A G A RE AT A, H o 2 A0 R A B
HeAf 2, BRI A LR AR 2G4, 2 Sk ] AR
44 T 0 75 58 WL AT 5] B 28 H 3 R R 0 25 (electron capture
detector, ECD)#&il, #R4li ACAS-PT658(2018) { Zxn ik
FRATR . BEALILAINE RE N RAE SRR T ) M H W
A 2 5% BE R T 28 08 T AH G SCHR, 4 A B AR 3 b i
NY/T 761-2008">) GB/T 23204-2008!"°FI GB 23200.13-2016!""
JPIEIEA TR o AR SO AR YR B 1 960 DI A S0 2o A S 2 SR 2k
1500, DABIRZEmE h B OR 48T, | 5 SR A DG A 30 4 1t
2%,

2 MRS

2.1 HmkiR

FE G AR AR % B P AR S IR i, 24 100 /4%,
248, 4’5 R 18-US04(LLT faiFR U 18-Y023 (LA fajFk
Y), HH R A R 2 i e I AR
22 X5

GC 2010 Plus AR IEAL [T HL FHl A 53 (ECD),
H 2 5 E 0 ]; Aglient7890B UM (23543 1K FL Tl A As:
#H(ECD), ZEZHAE A F]; GCMS-2010Ultra <5t Bk H
. LC-MS-8050 STk A AL (H A & 23 Hl); IKARV10 i
IR RAN . IKAT2S ¥ 5125 (18 E 3L~ A Al); AutoEVA-60 %
WAL T THEFRHAFD o

B SIS FRUEY) B (100 pg/mL, GSB05-2333-2016, H?
Al AR IR B LR AP R i 98.10%, CXY333856, E[E
Stanford Analytical Chemicals Inc.); BAEMFRIEY) (100
pg/mL, 21307XM, db50 &8 5 99.89%, G130559, 1
[ Dr.Ehrenstorfer 2\ #l); ¥ % £ & B(1000 ug/mL,
P-054S-10X, 3£[E Accu Standard Inc.); g5 FPREEFEM
AFHEEE . R0 Wk R E A I SRR R (QC-FI-T11,
rh E A AR R B PN 0

A BB, IECkE(EREal, bt BRBHEA F);
NG PR al, EIEBRTOAF]);, FRR(G gL, JbmgE
B, TOKBRRREN G A, | INA R ).

B/ TPT AR /12 mL, 3£ SQ 2A4H]), 3% 5L
7 FE(1000 mg/6 mL, FE SQ AF]).

23 EWHE
2.3.1 KA B

N - 1F O e (1:9, V:V): #H 10 mL NER, finA
F 90 mL IES ke, IREA.

OG-, V) B 50 mL 2K, inAZ|
150 mL ZJiFH, IREH5.

LIE-KEEW(3:2, V:V): =EBU10 mL /K, JIAZ] 15 mL
I, AW,

0.1% M ER/K: FEEC 1 mL FERIIA 1 L AR, FKE
7%, #A 20 min,

232 ARBIRIR G ECH

NY/T 761-2008 55 2 #8450 J7 v (UL T @ik 761): Sek
IR 4G TG . BEAEMAR ) T B AR TR A 2R, s
FIFE b BT A B R 0.1, 0.2, 0.4, 0.6, 0.8 pg/mL,

GB/T 23204-2008(LA T i Fk 23204): S AL 455 |
T3 AU IR P I I ) PR TR A A TR, RS FRR A 3R
IR 0.05, 0.1, 0.2, 0.6, 0.8, 1.0 ug/mL.

GB 23200.13-2016(LA N fAi R 23200.13): oK 44
fifi . FEFLMAR ALY B O B R METR B AT, TS R
FEFRR AR N 0.01, 0.05, 0.1, 0.2, 0.5, 1.0 pg/mL,
233 Hsara®

(1)761: FREL 2.00 g FESAINA 20 mL ZJF, mESIH
PLHL 2 min, HIEERAE 3~6 g AR HIE R P, FRE
i 20 mL ZJEFRIER, GIFCEZ, EET, H
2 mL ECER, P B 5 mL NEE-1EC R
(1:9, V:»yiEAbIE, ARSI, A 10 mL NER-1E O BEA
W (19, V)R, WA, AWkgiiE T, MiEC e
REERE 2mL,

(2)23204: FREL 5.00 g FESIIA 15 mL 2], &5
WAL 1 min, WCEVEW, FRIEFH 15 mL ISR,
HIF LW, EAL 1 mL, FWEARIA TPT A
2 cm JOKEIRREN, 34 10 mL ZH5-H RIEW3:1, V:V)ik
BREY, TEVERS.OHE, F 25mL ZJE-FH A3, V)T
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W, WK ARV, 40 CCHEZE MR AR5 FHIE C e A TR 771 55 Hk,
JInA 40 uL WARIRS), IECHEES 1 mL,

(3)23200.13: FREL 2.00 g FEMMA 15 mL 20, &5
SPHRARIC L min, B FIEW, FRIE PR 15 mL SN FRRARIR,
HILIEW, EEET, ARRET, A S mL ZIEERE
AW, B 1 mLIIA TPT HJINA 2 cm TLKGREREN, FF
2510 mL ZJG-HEEW3:1, V:V)BESHE, VXSS,
FH 25 mL Z -G, V) BeDE, WEEVEBIR, 40 °C
WEZERARIE T, ARZET, 1 mL G- KIERIEHIRE, %4
0.2 pm FALIEREALIEEZE 1 mL.

234 BEH

(1)761: {X#8¥5%5H 2010Plus ARG, S E:
HP-5(0.25 pmx0.32 mm, 30 m); Rk DT8R AR gERE,
TEBEA 250 °C; Kl #2KAR ECD, RN 250 °C; H:iRAH
THREFLF N 50 °C{F4F 1 min L) 25 °C/min F}Z 125 °C, FELA
7 °C/min F+ 3 300 °CH£4% 7 min; 2 HEN 1.69 mL/min,

XA Aglient 7890B “LHESS ALY, ik
FfFE: DB-17(1 pmx0.53mm, 30 m); #FFE M8 N Ry
WHERE, R 220 °C; KM ERKE ALY ECD, RN
320 °C; HIEATHERETF M 150 °C{#:4% 2 min A 2 °C/min
FFZE 190 °C{£F5 2 min, FLL 7 °C/min FF& 250 °C{#4F
12.5 min; B3R N 6 mL/min, S JiE -~ 15 mL/min,

(2)23204: U2 % GC-MS-2010Ultra < FIBEFAY,
S B RTX-1701(025 pmx0.25 mm, 30 m); #FEEH2%E
BN ERE, IR R 220 °C; BSFUEN EL R, TRE N
230 °C; HIEATHERF N 70 °CHEE; 1 min, L 30 °C/min
F+Z 130 °C, LA 5 °C/min F+Z 250 °C, FLA 10 °C/min T+E
300 °CH-FF 5 min; AN 1.2 mL/min.

(3)23200.13: X#$i% %K LC-MS-8050 i Flk FHAY,

B S Cg(2.1 mmx100 mm, 1.7 pm); WaEHHH: A:
0.1% M /K, B: &M, Wik 0.3 mL/min; #6EPEMAT K
7E 0~3 min NI SNAH B 1 10%7H % 95%, 3~4 min 84 B
FREF 95%, 4~4.01 min, FshH B Hi 95%F%E 10%, 4.01~5 min
s B AAHF 10%.

3 HZRED

Fie R 761, 23204 F1 23200.13 245 0 EESL U ALY
PEATHTACBE, FF H AT bR M SE 56, X b A5 125 i R
SRR 1Yy TR S A TR AL F BRI LA
W IE FIFE SR IE Y 45 SR A 28 5, P48 AR IE ik,
Xof BE R A IE 7 7k BH AR R A 6 ZRIEA T A0 AT, RIS AR
AT 2 AHEE A INFR BTSSR 00 | BT h S0 . A L LB X
SR HE X DA R s bk, SR AIE AR i AR 45 5 s e X AR
S RN 25 TR Z A8 T AT
3.1 Fstig

SrPIFE IR 761, 23204 F1 23200.13 JyiERRES U ALY
PEATAT AL FE, RIEEXE U RS R AT 0 AR S5 5 (AR R
0.2 mg/kg), FFAbHLATAS AR ML B 761 F1 23204 J5 75 AR
AR EALRIN, X LL A iR R (L 1. 2),

M 1 "AL BRI ATAL IR J5 ¥ 7E 2010 Plus,
GCMS-2010Ultra L }z LC-MS-8050 & JF B FIAL A 15 AU # 4
W T B AR A B 9 T IR 32 17358 /2 GBY/T 27404-2008 12
RO B ACE R [ESCRSE R 80%~110%)1"Y, Hrh B3
BGHEFE Aglient 7890B _I- 19 I R AGAIE, SR AH 23200.13 Jrik
HAEINFS F: 00— NI, 23204 [BDI AT JE T Ab R
BN, HCR A 761 RIALBEITIEAE 2010 Plus <M (3%
R EFT AR

R1 SN R MARE R

Table 1 Detection results and recoveries of labeling of preliminary experiments

B T H A 3 U-1/(mg/kg)  U-2/(mg/kg)  Y-1/(mg/kg) Y-2/(mg/kg)  BIEHE/%
AL 761 ND ND 0.362 0.364 104.2
2010 Plus <A (A 3%
IR 45 Tig 761 0.223 0.212 0.566 0.554 103.0
AL 23204 ND ND 0.324 0.320 93.8
GCMS-2010Ultra < J5 I AL
R 1R 23204 0.185 0.179 0.533 0.515 104.7
A pt s 23200.13 ND ND 0.322 0.335 90.0
LC-MS-8050 ¥ Ik 1Y
BN e 23200.13 - . _
AL 761 ND ND 0.302 0.32 99.5
Aglient 7890B “HH (4 %1
BRI 761 0.166 0.146 0.498 0.559 70.5

TE: ND A 5 =izl H Az b ok s th s o
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Table 2 Correction results of standard curve of solvent and matrix
i H U-1/(mg/kg) U-2/(mg/kg) Y-1/(mg/kg) Y-2/(mg/kg) EEESA
e ND ND 0.356 0.360 117.0
AL
JL S5 £k ND ND 0.309 0.312 104.2
T 2 0.247 0.235 0.628 0.615 112.0
BRI
JE T 2 0.223 0.212 0.566 0.554 103.0

T ND RRAG bRl 0.2 mg/kg.

3.2 tRERNZRRYIREE

[ B 761 (14 7 I TC A V85 791 LA S 25 IR il B o
TRObR A 28 UEA TR TEAE it A S5 A 0 A A [ e =
H1 28 2 RN, SR R 3k T il £ KL OE B S [0 i R O
103.0%~104.2%, ¥ 7 b5 #E il £ 5 0F B9 A & Il 2 0
112.0%~117.0%, i /& GB/T 27404-2008 FYESR, HE%
FEBN S 1 52 2, SR FH AL il 2 R4 T A I T AR AT
R BE e R R 5 A2 2% 5 | RS ARG T 45 2R 2 S5, SR T 35 il 2%
TR IE
33 &MXR

H 761 DR e RV HEA TN E, WIVEARMEI 2,

RAEH R RARSC R B R 3. BRI A S5 R 1 b
HERNRAH S R B r IR T 0.99, i /2 GB/T 27404-2008 %t
THE 7 R 2R R
3.4  fNAREIYSELE

S3BIFRIC U FE GG, 0 BESEIL 15 A 3 e bm HE A 725,
FEACWUINAR RN 0.2 mg/kg A1 0.4 mg/kg, BRAAGHE AR
9 0.2 mg/kg M 0.6 mg/kg, £ 761 J5 P RiAbH LA 2% 514
BEAT RO, Z5OR AR 4. FE WA N bR (8] R TE
98.8%~107.0% 2 [0, HX 2K 2§ e (9 0 #x [ Ui 2 78
101.0%~105.3%2Z 1, Wi /& GB/T 27404-2008 MR (%
T [ 58 N 80%~110%)
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Table 3 The linear equations and correlation coefficients

Jrik i R R K REL r
AL Y=1.08677x10"X 0.9994
761
R 24 TR Y=5.702687x10°X 0.9998

R4 IIREYSEELER

Table 4 Results of recovery

WH  ANEMH bR E/(mg/kg)  DIAE E/(mg/kg) BEINLE/Y%

0.202 101.5
0.2

0.214 107.0

AL ND

0.395 98.8
0.4

0.414 103.5

0.416 101.0
0.2

0.424 105.0

BROEZER 0.214

0.824 101.7
0.6

0.846 105.3

3.5 FRiTHEmE

FREURHEFE QC-FI-711 5 UL Y FESL Rl 2EA 7 i Ab 2R
AN ARSI 5 8 R P A S T s ), B R A
RPN 5. FEREH, RA 761 JriEE Bkt i, Hi
FEMR I 5 28 RS AR — B, FLAE e B it R (X i
A, I (S B R R R (2206 0.0003 mg/kg, &
RESIPE AR EZE, WESHEHE N, YRS )%
Xof AT A B AN S DU 5 vk I BB Y, SR 761 ik
XTEEAEME . IRIRAGEE LA TN, LAs SR .
3.6 FALLx. {XEEEEXTAIA R EERT

XT 761 301 23200.13 LT 5 B UXE, SR A 23204
AT NG ERRE, X 761 BT A B HLRE, 255 anEE 6,
6 WA, AUEF LR ERAC M T EA XA 22 R 1.6%, WK
BRI AT AHZE N 0.9%, 1088 XRS5 325 RN T
10%, % W52 25 50 32 FUAS A0 R R B /0N, 12k H T (4 )
ELE R IEMXAZE R 10.7%, T AT R EF K
T 10%, WREEASI B L& 44, 761 F123200.13 B4~
LS AR —, BB AR —FE, S L RUR A —FE,
ZFNRE RSB SE AN ] N B G 45 RSP S (E A XA
R 2.7%, ANBIERTHZER2ZF/NT 10%, F I E LS
ZFN LI N B2 SN

#5 BREHMIBEER

Table 5 Results of reference material

Bt ahil el BUas i (e

REJIITE FRifE 22

R X ) DR (SRR (2R 1

S AE T M D 22/ %
- /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) ” ’
1 0.0119 0.0003 2.6
0.0116 0.0025 0.0067~0.0166
2 0.0119 0.0003 2.6
Fz6 BENWIERIIINAR]
Table 6 Experimental group of ability verification
Frht/(mg/kg)
TR AT SEH B W5E ik e
AL P Tl

1 A 761 GC 2010 Plus 0.364 0.582

2 A 761 Aglient7890B 0.370 0.577

3 A 761 GC 2010 Plus 0.214

4 A 23200.13 LC-MS-8050 0.327

5 B 23204 GCMS-2010Ultra ND 0.188

6 C 23204 GCMS-2010Ultra ND 0.183
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A, ZIN#ICMEIR G LR ER 37 4, ALRE
18-U804 Il & 45 R M dE JE M R ko th, BROR TR
0.214 mg/kg, Z 1H M-0.4; 18-Y023 5 4% 5 Jy 73 4L 1Ny
0.364 mg/kg, Z{EH K-0.6, B4 N 0.582 mg/kg, Z{H N
—0.3, SLICAS R 003, M | Z| <2.0 MHELE, 2.0<
| Z| <3.0 HWEEEER, | Z] =3.0 IR é*% A5
0o SLIR 25 AL R T (LA LR 3~5).

SEIGEHR R, YT 18-U804 FI 18-Y023 B 5 Hh (i
BEMAIE R AG TR r I E v, SR EE BT &R F 1T IE, #E5E
MHRE T 48 1=0.9994, BXZR4TE =0.9998, KT 0.99, £
PER R RAF; SRAIPREISCSEE . Brps e st s . bR el

LAl %ﬁﬁ?ﬁ XU BT
05, R BESEIE A INAR MDA AE 98.8%~107.0%Z [H], BEAR
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