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Effect of sample preparation to determine
the pesticide residues in pome fruits

Tomonari YAjiMA,* Masahiro Fujita, Kazuaki [ijima, Kiyoshi SATo and Yasuhiro Karo

The Institute of Environmental Toxicology (IET), 4321 Uchimoriya-machi, Joso, Ibaraki 303-0043, Japan

To evaluate the effect of separate analyses and the variation of residues in the different fruit portions, the residue
levels of six kinds of pesticides in apples, Japanese pears and pears were determined. Both factors were estimated to
compare the residue levels in the two types of size-reduced samples. For one of the size-reduced samples, pesticide
residues were directly analyzed when fresh (A). For another sample, residues in both edible (B) and inedible (C) por-
tions were separately analyzed, and then pesticide residue levels were calculated on a whole commodity basis (D).
The pesticide residue levels in the inedible portions were equal to or higher than those in the edible portions (C/B:
1.57-2.38). There was no statistical significant difference in the other three residue datasets of the fresh, edible and
calculated whole samples (A/B: 1.07-1.24 and A/D: 0.93-1.07). We did not observe the effects of the sample size

reduction process or the separate portion analysis. © Pesticide Science Society of Japan
Keywords: pome fruits, sample size reduction, analytical portions, separately analysis, pesticide residue.

Electronic supplementary materials: The online version of this article contains supplementary materials (Supple-
mental Figure S1 and Table S1-S5), which are available at https: https://www.jstage.jst.go.jp/browse/jjpestics/-char/ja/
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Table 1. Pesticide information

PHI (dilution factor X

numbers of applications)“) log Powb) Vapor pressureb)
Boscalid 1-d (2000 times X 3) 2.96 7.2%x10°*
Flubendiamide 3-d (4000 times X 2) 4.2 <1x10°!
Flufenoxuron 14-d (2000 times X 2) 4.01 6.52%x10°°
Imidacloprid 3-d (5000 times X 2) 0.57 4x1077
Pyraclostrobin 1-d (2000 times X 3) 3.99 26%x10°°
Simeconazole 7-d (2000 times X 3) 3.2 54%10°2

9 PHI: pre-harvest intervals after final application (dilution factors of the formulations X numbers of applications). ” A World Compendium, The
Pesticide Manual, 14th edition; Tomlin, C.D.S. ed., British Crop Production Council, Hampshire, UK. (2006).
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Table 2. Field experiment information

. Field location, o Sample weight Weather
Sample (variety) . Application LT
test perlod“) (edible:inedible)? data?
Apple-1 (Ourin) Aomori, Oct. 11-Nov. 1, 2009 450L/10a 306 g/unit (87:13) 12.3°C, 1.8 mm
Apple-2 (Tsugaru) Yamanashi, Oct. 13-Nov. 3, 2009 450L/10a 307 g/unit (88:12) 14.0°C, 2.5mm
Apple-3 (Fuji) Yamanashi, Oct. 5-25, 2010 473L/10a 310 g/unit (82:18) 17.5°C, 0.8 mm
Apple-4 (Tsugaru) Nagano, Aug. 13-Sep. 1, 2010 500L/10a 318 g/unit (77:23) 27.2°C, 3.6mm
Japanese pear (Kousui) Ibaraki, Jul. 28-Aug. 18, 2009 500L/10a 345 g/unit (87:13) 25.1°C, 6.4mm
Pear (Silver bell) Yamanashi, Sep. 24-Oct. 13, 2011 500L/10a 443 g/unit (77:23) 16.0°C, 0.4 mm

9 From the first application date to the sampling date. ’ Application ratio. 9 Weight ratios of edible and inedible portions expressed in parentheses.

9 Mean temperature and total precipitation amount in the test period.
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Table 3. Pesticides residue levels in various portions of pome fruits

Residue levels, mg/kg”

Result of
Fresh Edible portion  Inedible portion  Calculated whole C/BY A/B AID? Kruskal-Wallis
® ®) © ©) test”

Boscalid 0.36 £0.04 0.29+0.04 0.69 =0.38 0.35+0.06 2.38 1.24 1.03 NS
(0.32-0.42) (0.26-0.37) (0.39-1.49) (0.29-0.44) (0.0345)

Flubendiamide 0.23 £0.05 0.20 £0.05 0.36 £0.24 0.22 £0.05 1.80 1.15 1.05 NS
(0.14-0.28) (0.12-0.28) (0.18-0.87) (0.13-0.29) (0.5999)

Flufenoxuron 0.16 +0.07 0.15+0.06 0.29+0.19 0.17 +0.07 1.93 1.07 0.94 NS
(0.08-0.26) (0.06-0.23) (0.15-0.66) (0.08-0.27) (0.7643)

Imidacloprid 0.16 £0.11 0.14x0.10 0.22+0.11 0.15£0.10 1.57 1.14 1.07 NS
(0.05-0.34) (0.04-0.28) (0.08-0.39) (0.06-0.31) (0.8145)

Pyraclostrobin 0.16 £0.04 0.14*0.03 0.29£0.10 0.17£0.03 2.07 1.14 0.94 NS
(0.12-0.23) (0.10-0.20) (0.20-0.47) (0.13-0.23) (0.3231)

Simeconazole 0.13£0.06 0.11£0.06 0.25*0.09 0.14 £0.06 2.27 1.18 0.93 NS
(0.05-0.20) (0.03-0.19) (0.11-0.38) (0.06-0.20) (0.4770)

9 Overall mean of the measured residue levels in each portion from six pome fruits, and the calculated residue levels as whole fruit base from the
values in the edible and inedible portions (minimum to maximum values). Y Difference between the residue levels in the edible (B) and inedible (C)
portions. 9 The correction factors were deduced, which can be used for estimation of residue levels expressed on the fresh portion (A) from the mea-
sured residue levels of edible portions (B). 9 Difference between the measured residue levels in the flesh portions (A) and calculated residue levels as
whole fruit base (D), which express the effect of sample size reduction process. 9 Statistical significance in the residue values of A, B and D was esti-
mated by the Kruskal-Wallis test, and then there is no significant difference in the result is expressed as NS.
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Fig. 1. Pesticide residue levels in apples (1: Aomori; 2 and 3: Yamanashi in 2009 and 2010, respectively; 4: Nagano), Japanese pears and pears.
The left bar expresses the calculated residue level of fresh samples by separate analyses of the edible and inedible portions, and the right bar ex-
presses the measured residue level of the fresh portion by direct analysis.
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Fig. 2. Distributions of the overall mean residue amounts of six
kinds of pesticides in edible and inedible portions of each pome
fruit.
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Fig. 3. Distributions of the overall mean residue amounts of
each pesticide in edible and inedible portions of the six pome
fruits.
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Table 4. Distributions of pesticides residues in inedible portions of pome fruits

Residue levels, mg/kg

Pesticide Top/bottom
Top” Bottom”
Apple-1 (Aomori in 2009) Boscalid 1.05 0.32 33
Flubendiamide 0.36 0.14 2.6
Flufenoxuron 0.24 0.13 1.8
Imidacloprid 0.13 0.12 1.1
Pyraclostrobin 0.57 0.13 4.4
Simeconazole 0.22 0.12 1.8
Apple-2 (Yamanashi in 2009) Boscalid 3.62 0.40 9.1
Flubendiamide 1.74 0.24 7.3
Flufenoxuron 0.86 0.24 3.6
Imidacloprid 0.21 0.14 1.5
Pyraclostrobin 1.06 0.18 5.9
Simeconazole 0.85 0.14 6.1
Apple-3 (Yamanashi in 2010) Boscalid 2.78 0.24 11.6
Flubendiamide 1.52 0.14 10.9
Flufenoxuron 1.04 0.11 9.5
Imidacloprid 0.70 0.10 7.0
Pyraclostrobin 1.26 0.09 14.0
Simeconazole 0.28 0.13 9.8
Apple-4 (Nagano in 2010) Boscalid 2.30 0.11 20.9
Flubendiamide 1.28 0.12 10.7
Flufenoxuron 0.88 0.03 29.3
Imidacloprid 0.32 0.10 3.2
Pyraclostrobin 1.01 0.04 25.3
Simeconazole 0.76 0.03 253
Pear (Yamanashi in 2011) Boscalid 0.94 0.40 24
Flubendiamide 0.44 0.21 2.1
Flufenoxuron 0.35 0.19 1.8
Imidacloprid 0.44 0.48 0.9
Pyraclostrobin 0.33 0.24 14
Simeconazole 0.43 0.27 1.6

9 The basal portion without stem of the inedible portion. ¥ The core and calyx portion of the inedible portion.
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Fig. 4. Pesticide residue levels in non-cracking (black bar on the left) and cracking (white bar on the right) apples from the Yamanashi
orchard in 2010. The sample was separately analyzed in three portions: edible, inedible top (basal portion of the stem), and inedible bottom

(mixture of the core with calyx) portions.
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