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This paper reports the establishment of a proficiency testing (PT) scheme for pesticide residue in crops using
relevant international standards (KS Q ISO 13528 & ISO/IEC 17043). The proficiency testing materials (PTMs)
are made from freeze-dried Welsh onion powder spiked with the pesticide Procymidone. The results of the
analysis were reported by 25 participating organizations and evaluated via Horwitz standard deviation and z-
score. The histogram and box plot of the Procymidone analyses clearly show that 22 (88%) of the 25 par-
ticipating organizations can be approved as qualified test institutions for Procymidone residue analysis in crops.
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Table 1. Instrument conditions for the gas chromatography analysis

1) Model
2) Column

3) Column Temperature

4) Gas flow
5) Inlet

Agilent 6890N
Capillary column DB-17

Inlet port: 260°C, Detector block: 280°C
Oven: 150°C(2 min) - 10°C/min, 240°C(2 min) - 10°C/min, 280°C (3 min)
Gas type: Nitrogen, Column flow: 1.0 mL/min, Make-up: 5.0 mL/min,
H, Gas: 3.0 mL/min, Air Gas: 120 mL/min
Mode: split (1:1), Injection vol: 1 uL, Detector type: NPD
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Fig. 1. GC / NPD analysis of raw materials.
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Table 2. Results of Procymidone measurement (Unit: mg/kg)

No. x1 x2 x3 Ave
S-1 5.01 4.95 5.45 5.14
S-2 5.16 5.53 5.01 523
S-3 5.23 5.43 5.93 5.53
S-4 5.04 5.37 6.19 5.53
S5 5.68 5.10 5.15 531
S-6 5.19 5.40 521 5.27
S-7 5.28 5.96 4.89 5.38
S-8 5.55 5.43 5.79 5.59
S-9 5.46 5.53 5.10 5.36
S-10 5.39 5.16 5.24 5.26
Maximum value 6.19
Minimum value 4.89
Average 5.36
Standard deviation 0.315
Relative standard deviation(%) 5.87
Probability Plot 3 5Ot S eSS
AR 2X - 95% Cl
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N 30

2 o
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Fig. 3. Histogram, analytical results of Procymidone
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Row 1 3 154100 51367  0.07453
Row 2 3 157000 52333  0.07163
Row 3 3 165900 55300  0.13000
Row 4 3 16.6000 55333  0.35063
Row 5 3 159300 53100  0.10330
Row 6 3 15.8000 52667  0.01343
Row 7 3 16.1300 53767  0.29323
Row 8 3 16.7700 55900  0.03360
Row 9 3 16.0900 53633  0.05323
Row 10 3 157900 52633  0.01363
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Table 3. Evaluation of homogeneity according to KS Q ISO 13528
5.36
SX Standard deviation of sample mean 0.315
SW Standard deviation in sample 0.337
ss Standard deviation between samples 0.168
—
030 0.199

Homogeneity

Homogeneous
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Table 4. Test methods and measurement equipments applied by 25 participating organizations

Lab Code Analysis method Maker Equipment/Model
AL ia;g&f) 5o FEAE BAW (AFOFFE PHA LA A12013- Agilent 7890A GC/u-ECD
A02 FYFAEEFHEAYNY A UFFS AR B4 Agilent GC-ECD 7890A
A03 HAYFAEEFEREYYD 2N GEFYG AR B4 Agilent 6890 series
A05  AEFH A9 AdRAEY 4122 GEFIHAAEEAY Agilent 7890A
A06 AFFH A9 ARAEY 4122 GEFIUAAEEAY Agilent 7890A
Al E ook ebd A A A2015-23% [L5AHE 59 falEd & .
=™ = ar

AT w116 B LCE o8 gk BARAY Shimadat - GE2010 BED
TS SOl el A BN (4 oFA LA A2013-138%)

A-08  ZREek 11 GC % LCE o] &3 o SARAHS 712e  Agilent GC 7890 ECD
2 GC/ECDE A3 A HFEH

A-09 AEZA 412 GEFFGUAHE EHY & Agilent 7890A (US)
FAES] §EEAEAY 111 GC 2 LCE o83 TR = -

AW uqms Jro e GUECDE Abeg 4 3a Aglent — 7890A (GC-ECD)
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Table 4. Test methods and measurement equipments applied by 25 participating organizations (Continued)
Lab Code Analysis method Maker Equipment/Model
A1l  gEzogAREAY Agilent 7890A
Al2 AESOGaBA AW A LA Adlent oo o e
A E o]0k o] 2] TA] A 9235 EAE So] 83E7 B .
M3 R0 GC % 1CE o8 B Batay ¢ e 7
Ald AEFH RFG By AR ZF=x Agilent 6890N
HIAWA AEFS 3oz 2AF34d A 10 9983
4 NEF AFEFRAY
Al5 1 Az Agilent 7890A (G3440A)
2. HE s oFa A
2. THE 5 ofohy 24 A2
A-16 AEFH 4122 GF SR 2A9-A29 Agilent GC7890A
A7 FREREADDATA GEIGRE B Agilent  6890N GC (ECD)
A-18 A E o FESHAX LA A|2013-138F, FAIESS] e E ARy Simadzu GC-2010 PLUS
A-19 ENEZAARYY FFEEF BAW Simadzu ~ GC-2010 Plus NPD
A20  FREREARDY TA GEEIIYR BAY Bruker 450-GC(ECD)
A2l A EelebEobA 1A AI2013-2615 T o U REA A2y Agilent 7890A
A2 AEFA F EBFUAREEAY 229 Agilent 7890A
A2 FREREARDY TA GEEIIAYR BAY Agilent 7890
A24  RFRHIGHE FARAY (SAZEADYY TA) Simadzu  GC-2010 GC (NPD)
A ZE 2] (A ZolokxZ oA =] T A QI HIA]EH W Al L= R .
Az AETUABALHELAALD AW ALAIE, AFF D e 7800A
Table 5. Analysis results of Procymidone
Lab. Results of analysis of Procymidone (mg/kg) Expanded uncertainty
code x1 x2 x3 Ave (95% level of confidence) z-score
A-01 4.90 5.48 5.55 5.31 0.43 -0.43
A-02 6.18 6.18 6.21 6.18 0.18 1.49
A-03 6.70 6.69 6.69 6.69 0.28 2.58
A-05 5.74 5.80 5.81 5.78 0.45 0.60
A-06 5.86 5.87 5.87 5.87 0.11 0.78
A-07 5.16 5.26 5.22 5.21 0.37 -0.64
A-08 5.74 5.85 5.75 5.78 0.49 0.59
A-09 5.79 5.83 5.78 5.80 1.51 0.64
A-10 5.88 5.90 5.87 5.88 0.53 0.82
A-11 5.82 5.76 5.70 5.76 0.43 0.55
A-12 5.96 5.74 5.70 5.80 0.67 0.64
A-13 5.67 5.67 5.67 5.67 0.55 0.35
A-14 4.70 4.80 4.80 4.80 - -1.62
A-15 5.71 5.74 5.70 5.71 0.16 0.46
A-16 5.14 5.07 4.96 5.06 - -0.98
A-17 5.51 5.50 5.49 5.50 - -0.02
A-18 5.10 5.29 5.40 5.26 - -0.53
A-19 4.81 5.18 5.30 5.10 - -0.90
A-20 5.19 5.16 5.16 5.17 - -0.74
A-21 5.89 5.87 5.98 591 0.43 0.88
A-22 4.07 4.05 4.06 4.06 - -3.16
A-23 5.19 5.35 5.33 5.29 0.15 -0.47
A-24 5.38 5.06 5.25 5.23 - -0.61
A-25 4.37 4.36 4.33 4.35 0.65 -2.52
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Fig. 4. Histogram, analytical results and z values of proficiency testing results for Procymidone.
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