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Abstract: In order to understand the technical level of high-throughput non-targeted detection of pesticide residues in
China's inspection and testing institutions and improve the ability of food safety risk monitoring. Blank and added samples
were prepared with organic apples as raw materials. F' test and Sq < 0.3 criterion were used to evaluate the uniformity of
the samples. T test and |X —y| < 0.3c criterion were used to evaluate the stability of the samples. In view of the fact that the
existing evaluation technology did not consider the problem of high-throughput non-targeted detection, a new evaluation
method was proposed. By establishing a two-dimensional (XY) classification, the number of pesticide detection (dimension
X: qualitative) and the number of acceptable z-scores (dimension Y: quantitative) were evaluated. The ¢ value was intro-

duced as the primary evaluation index through qualitative satisfaction rate and quantitative satisfaction rate, while the false
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positive rate and false negative rate were used as the secondary evaluation index to comprehensively evaluate the detection

ability of the laboratory. The results showed that a total of 20 laboratories participated in this proficiency testing, with a

qualitative satisfaction rate of 70%, a quantitative satisfaction rate of 45%, and a comprehensive satisfaction rate of 40%.

For laboratories with a ¢ value of 0, further evaluation by secondary indicators showed that 87.5% of the laboratories did

not show false positives and false negatives. In this study, qualitative analysis and quantitative analysis were combined to

evaluate the results of high-throughput non-targeted detection of pesticide residues, which provided new ideas for the opti-

mization of other ability evaluation methods.

Key words: pesticide residues; high-throughput; non-targeted detection; proficiency testing; qualitative and quantitative

evaluation
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0 min, 1% B; 3 min, 30% B; 6~9 min, 40% B; 15 min,
60% B; 19~23 min, 90% B; 23.01~27.01 min, 1% B.
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Table 1  Uniformity test results

=] SS, SS, MS, MS, F Ss 03¢
e P T 1550 1240 172 124 139 0491 350
R 1371 926 152 093 1.65 0547 1.02
BESEIRE 744 613 083 061 135 0327 1.79
WIE L i 1008 633 1.2 063 177 0494 282
T 5220 298 058 030 195 0376 2.14
= 493 348 055 035 158 0317 1.16
ERBHE 745 456 083 046 1.82 0432 122
FH LM 742 510 082 051 162 0397 1.10
I TR fre 11.84 664 132 066 198 0.571 1.88
TR R 657 436 073 044 168 0384 115

FMETEmERE  6.84 529 076 053 144 0340 3.19
DK 7 Tl 17.04 1163 1.89 116 1.63 0.605 522
SUOEH B 1267 769 141 077 183 0565 458
fes e 843 551 094 055 170 0439 1.76
FANMR 1156 7.10 128 071 181 0.536 425
HAHER 844 756 094 076 124 0301 161
AR 652 372 072 037 195 0420 244

XY = WAk W SRV RV A B G o A i 1
6 MRESHAFFENEE 1, 6 RR S, 2R 2], Al FHE R T
H 105(24)=2.06. HH3 2 s nl 50, e E3 /N F
to.0s(24), BLHHTE 0.05 35 /KA, 32 S sk B 4 A i
R TEICRE
2.2.2.2 fHEAFRRGEMER ST FES AR e
RIS LERANTR 3 s,
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Table 3  Storage stability test results
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Table 2 Transport stability test results

=] X Y1 Y2 Y3 X=V|[X=¥,| |X-V;] 03¢
MEREEG  50.89 53.10 52.67 5225 221 178 136 3.50
FHR 4312 4233 4252 4337 079 060 025 1.02
B 3954 3997 40.02 39.68 043 048 0.4 1.79
WEWE 4395 45.13 4483 4368 1.18 088 027 2.82
ZWEBE 47.67 49.02 48.18 4720 135 051 047 2.14
=MEBE 4275 4198 4233 4217 077 042 058 1.16
ZATE 419 4107 4127 4092 083 063 098 122
HILRELERE 3553 34.95 3547 3517 058 006 036 1.10
MR  39.57 4022 39.27 39.40 0.65 030 0.7 188
Tt R 424 4287 43.10 4195 047 070 045 1.15
JMEBERE 8576 86.77 87.83 8593 1.01 207 0.17 3.19
PKMEETH  171.92 176.27 175.38 172.78 435 346 0.86 5.22
AERHEENE: 842 8588 87.02 8397 1.68 282 023 458
MR 3583 3752 3698 3475 169 115 1.08 1.76
FANR  86.41 8532 85.82 85.88 1.09 059 053 425
HAMER 3817 36.75 37.08 3690 142 1.09 127 1.6l
AWGPE 3958 40.80 39.92 4023 122 034 065 244

HiH X X2 5) s TfH

I R 50.27 50.53 1.16 0.71 0.48
KRR 42.28 43.65 1.30 1.10 1.90
Bildl 38.90 39.63 0.56 0.99 1.58
WE et i 44.62 43.92 0.70 1.19 1.24
TR 47.67 47.90 0.71 0.75 0.56
=Mk 4282 42.60 0.69 0.90 0.47
EZ N 3 41.85 41.63 0.73 0.80 0.49
PR RL R NE R 35.40 35.80 0.56 0.87 0.94
WA TR i 39.72 40.30 0.81 0.91 1.17
i R 42.40 42.55 1.03 1.13 0.24
EUME AT It e 85.90 86.48 0.93 1.20 0.94
KR DA T 172.67 173.25 2.52 234 0.42
SO T 83.32 84.28 1.00 0.97 1.70
R 36.05 35.37 0.90 0.55 1.59
FEANR 86.33 86.63 1.17 0.92 0.49
HAGAE SR 37.58 38.17 0.72 0.99 1.17
AU 39.45 40.07 0.94 0.80 1.22

TE: Xy SR AR LURE SIS R -2 8 Xo o AT SRR i AG  45
FREIIAE s S 7 CEIE FURE A AN A5 SR AU BRI N 225 5, 2P 1 AT RE A A
IR b fi i 22 o

s XAV IR AY P I ¥ 2 AR RE ) BEAE i A RS R LA )
FEANASTIN (V-S4 Yo SEAE S AN 7 X AT LAt A G 14F
IMH; V3 SRAEEE R MRS X AL R S R I 64 2L

Z N I sEE M2 S, MR X -y < 0.30 #E
W BEATRRE A S . R 3 e EdE Rl N, AR
ARG 05 A 20 ) S5 34 S VRS B () 22 (E R
PAZ I KB A e i At bR R 22 o, LU(E
/T 0.3, FRBITERA I ], 4650 P ao s 4
JBOERRRERY, IKF T RET B UEAE M 20K
2.3 RENENEBIRGIT RER O
2.3.1 EMERARE IV ARBES IS UETHRIEA
20 FRELEE SN, AR ZORIR G5, LIS S0 as
Xt 2S FARE S AR IS AR B E A AR 2 RO RS I &y
H i R AR 24 S H B R A H e PR AR B T, UL
K 4.
2.3.2 ERKNEE ST
2321 SEEEERAIGERIAMTEL LA
Yoy g 1R [0l p e S A5 RS R AT BT B, RS
FZAE A R A INAR 245 BOAGIN 405 R 1 e Bge | T LI IEZS
AT A, PRS2 AT SR AR ST 7 v R ARG T
HEATE A i, UL 1.
2.32.2 SLEGEERAMEAIRGETT SR AT
IR A RS MR B DA A OS5 R, SRR
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Table 4 Laboratory qualitative screening capability

SHE SHEEMIER  WIERIEST  SIHER AR
% K A 2550 2R KR (%)
1 1 17 18 94.7
2 1 17 18 94.7
3 2 15 17 89.5
4 2 17 19 100
5 0 17 17 89.5
6 2 17 19 100
7 0 7 7 36.8
8 2 16 18 94.7
9 2 17 19 100
10 0 17 17 89.5
11 1 17 18 94.7
12 2 17 19 100
13 1 17 18 94.7
14 0 17 17 89.5
15 2 12 14 73.7
16 1 17 18 94.7
17 0 13 13 68.4
18 2 11 13 68.4
19 2 17 19 100
20 2 17 19 100

RAEE . LIS (e
VEMHE ST VERE B ifE 220

BEH, Fo a2
PRAE i P S I g 17 R

25 T E B AR EASER O BE /N T RE I PR b 22
MY 1/3, BCAS YR BE 7 56 0F Hh B8 A 22 3 W T 28 AT,
K25 S0 2L GE T B L UL 5.
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Fig.2 Quantitative evaluation of Z-score distribution
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capabilities in the laboratory
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