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Effect of different grinding conditions on the smash effect of corn sample
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ABSTRACT: Objective To investigate the effect of different grinding conditions on the smash effect of corn
sample, in order to prepare samples scientifically. Methods The corn sample was pulverized by a parallel grinder,
the sieving rate of the pulverized corn through 20-mesh, 40-mesh, and 60-mesh standard sieves under different
weights, different grinding times, and different cycle times was examined, and the standard recovery rates under
different pulverization conditions were determined to assist in the evaluation of the grinding effect by
QuEChERS-ultra performance liquid chromatography-tandem mass spectrometry. Results The 50 g corn sample
was ground for 60 s once and then passed through a 20-mesh sieve for 71.8%. The recovery rate of 26 pesticides

added directly without screening was 74.4%—-114.0% [except for methamidophos, the relative standard deviation
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(RSD) was 1.8%—8.5%]; The 100 g corn sample was ground for 30 s for 2 times and then passed through a 20-mesh

sieve for 58.0%. The recovery rate of 26 pesticides without screening was 77.7%-118.1% (except for

methamidophos, RSD was 1.5%-10.3%). Conclusion

The parallel grinder used in the test is suitable for

simultaneous pulverization of multiple corn samples, and obviously improve the efficiency compared to traditional

methods which can only grind samples one by one. Grinding 50-100 g corn for 60 s at a time can meet the needs of

scientific preparation of test samples.

KEY WORDS: corn; parallel grinder; QuEChERS; ultra performance liquid chromatography-tandem mass

spectrometry; multi-function needle filter; pesticide
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Table 1 Different quality corn sample grinding
parameter settings

PEf /g BEESHSE)s E{EREDS TEERREL
25 30 0 1
50 30 0 1
100 30 0 1
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Table 2 Different time and cycle times abrasive parameter

settings
Fedh ik /g B Ta]/s {5 a) /s IEBINVE
50 30 0 1
50 30 5 2
50 30 5 3
50 60 0 1
50 60 5 2
50 60 5 3
100 30 0 1
100 30 5 2
100 30 5 3
100 60 0 1
100 60 5 2
100 60 5 3
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Table 3 26 pesticides mass spectrometry parameters

ha=2 R HFR {5 B4 5 ) /min BB F/(m/z) FHET/(m2) LHRAIEIV R4 A Bt/

o 64 20 35

1 R et 2.08 141.9
(methamidophos) 78.6 30 35
N 159.9 35 30

2 214 R (carbendazim) 2.57 191.4
132.1 35 35
= 95 60 25

3 7 L 3.40 194
(isoprocarb) 77 65 40
95 50 20

4 iR 4.01 208.2
(fenobucarb) 152.1 45 20
; 105.1 45 25

5 EHSHM] 2.17 218.1
(pyridone) 79 45 25
123.2 20 30

6 ?EEEE 2.94 222.1
(carbide) 91.1 30 45
o R 125.9 40 35

7 []EEEH* 2.35 223.1
(acridine) 99.2 60 45
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&R 3
=2 T2 4R 1% B4 1 [7] /miin B8 T/(m/2) TET/(mz) EERE/V filf 13 Bt/ V
125 15 35
8 R 241 230
(dimethoate) 79 15 50
- 132 45 25
9 MR 2.30 2502
(clothianidin) 169.1 45 25
209.1 50 25
10 . HH:L-E'W . 2.27 256.1
(imidacloprid) 175.1 20 30
e e 224 40 20
11 kﬁuﬂfﬂﬂﬁ: 2.17 271.1
(nitenpyram) 237.1 40 25
’ KR 150 . 121.2 67 15
(amphetamine) ’ . 93 67 32
70 50 30
13 . L 2.22 292.1
(thiamethoxam) 125 45 30
- 197 55 20
14 MR 4.48 294
(triazolone) 69 55 25
- . 106.3 50 30
15 ﬂ%ﬁ@ﬁﬂ 6.70 305.7
(buprofezin) 60 50 45
— 70 40 45
16 i 5.50 307.7
(tebuconazole) 125 45 45
N 119.1 40 45
17 #ﬂﬂf% 4.59 313.7
(triazophos) 162.1 40 30
158.9 50 45
18 W%Hﬂé 5.68 341.6
(propiconazole) 172.9 30 55
e 96.8 50 60
19 AL 6.91 349.8
(chlorpyrifos) 197.9 50 30
g T 70.2 35 35
20 UK 5.90 376.2
(prochloraz) 167.1 35 40
. 329.1 40 40
21 M 3.82 404.2
(azoxystrobin) 172 40 55
- 251 112 28
2 AR FF 6.14 406
(difenoconazole) 111 117 39
el 186.1 97 22
23 L 6.25 409.1
(trifloxystrobin) 206.2 97 22
Ay 368 50 15
24 LA 5.06 437
(fipronil) 290 50 31
e b 453 112 28
25 R B 3.68 484
(chlorantraniliprole) 286 117 39
. 189 60 15
26 | TR 435 291.1
(isoprothiolane) 230.9 60 15
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Fig.2 The results of standard sieving of corn samples of different quality after grinding for 30 s and cycling once (n=3)
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Fig.3 Results of 50 g corn sample through standard sieve under different grinding conditions (n=3)



558 1 ik, S SRS 25 1T A R R AR A5 R 5 2335
100.0
20.0 74.8 76.4
59.1 62.0 58.0
° 60.0 51.0 53,
.E%\-L
= 400 } 2.4 35.6 o 4087
‘ 30.1 277 m 20
200 F
0.0
100 g-30s-1 100g-30s-2 100g-30s-3 100 g-60s-1 100g-60s-2 100 g-60 s-3
iy S us

Bl 4 100 g FKFEMTEAFIE F AT R FRAERTEE R (n=3)

Fig.4 Results of 100 g corn sample through standard sieve under different grinding conditions(n=3)
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Fig.5 Standard screening results after grinding corn with parallel grinder and traditional grinder in 30 s and 60 s (n=3)
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Fig.6 Recovery results of 26 pesticides added to corn samples by 3 standard sieves(n=3)
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Fig.7 Recovery results of 26 pesticides added to corn samples in 50 g group under different grinding procedures (n=3)
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Fig.8 Recovery results of 26 pesticides added to corn samples in 100 g group under different grinding procedures (n=3)
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Fig.9 Corn samples before and after grinding
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