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Effect of field location and spray device on pesticide residue
in chilli peppers
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Abstract This study was carried out to clarify effects of field location and sprayer on the level of pesticide
residue in chilli peppers. As confirmed by statistical analysis, the residue levels in green pepper among three
greenhouses did not show significant difference at the first day after spraying with the same engine sprayer
and nozzle. But the residue levels in green peppers collected from the exposed outside of crop were 2 times
higher than those from the hidden inside. The sampling site was one of variation elements of pesticide
residue. The residue levels after application by knapsack engine powered sprayer were 1.7 times higher than
those by manual compressed sprayer. As the spraying pressure of the engine power sprayer is 2 times higher
than the commonly used pressure of the manual compressed sprayer, the pressure of the sprayer and nozzles
were considered to affect on the residue levels in peppers.
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Fig. 1. The used sprayers; (a)Knapsack engine powered
sprayer, (b)Manual compressed sprayer.
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Boscalid2} pyraclostrobin ZHF&2f 24

NAT IFAEE FAE AAT F At 248 Al
2 319tk Boscalid®} pyraclostrobin®] 22 37g-&
Fig. 13} 7t} Al Al 20 g2 A3 T acetone 100 mL
g 7Bl a&#A72 587 wdsleilth FEE
Buchner funnel gollA oA (No. 6)ell FZAIA F<1
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Ao AN Gt ANE 1L &7 ZlloFol &
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50 mLE 7k = 250 rppmol|A] SE7F X88laL o] ¢hd6]
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10 mLE &ZA1A AT o] £82 40°C 2o 4t &
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A= SPE NH, 7FE&]A] BE-NH,(Varian, 1 g, 6 mL)S
n-hexane 5 mLE Z2{H2]a3L AlE 2mL 7FE ¥ n-hexane:
dichloromethane &34 (50/50, v/v) 5mLE &&A|A ¥
otk o] B3-S 79k w2 A 783 2 mL acetonitrileE Y
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Table 2. Recoveries and limits of quantitation of tested pesticides

AR - 2R - U2 - 0l7I2

Table 1. HPLC operating condition for analysis boscalid and
pyraclostrobin

Instrument Agilent-1100series (USA)
Shiseido Capcell Pak C;s MG,

Column 25 cm x 4.6 mm i.d., 5 um (Japan)
Mobile phase

Bocalid Methanol/Water (70/30, v/v)

Pyraclostrobin Acetonitrile/Water (50/50, v/v)
Flow rate 1.0 mL/min

. 225 nm (boscalid),
Detection 275 nm (pyraclostrobin)
Injection volume 20 uL (boscalid),
J 10 uL (pyraclostrobin)

27 3 1%
EMYo 58

B Ao ARE-3F boscalid®} pyraclostrobin F-47H 2] 3]
&2 Wt 88.5-99.7%2 A4S UL B4 2= 10%
nRkol et ShHE ARl 28t boscalid®} pyraclostrobin
A E 0.059 0.04 mgkg ' 0.2 AlFdo] 25 7t
=9 tH(Table 2).
AMNEEZZ sSUFE

59 2695E 6 3U7A] NS0 A 229 &
TE A2 1914 21.0£6.9°C, 81.9+20.4%, A 2] 2914 21.7+
7.0°C, 75.3£24.9%, %] 39l|14] 21.6+7.3°C, 78.2423.6%% t}.

A@71ZE F1t Al Al eSS A A 719k Al
z710] et 2=o] 24| vEA Yehd 108 =A A4

- Fortification level Recovery (%) Limit of quantitation
Pesticide 1 -
(mgkg™) Rep. 1 Rep. 2 Rep.3 Mean (mgkg™)
. 0.1 103.2 103.2 92.8 99.7+6.0
Boscalid 0.05
1.0 93.8 88.4 93.8 92.0+2.4
. 0.1 91.5 96.0 94.5 94.0+2.3
Pyraclostrobin 0.04
1.0 84.8 93.6 87.0 88.5+4.6
Table 3. Planting time, plant height and plant width of green pepper before and after the experiment
) ) Plant height (cm) Plant width (cm)
Region Date of transplanting
5/26 6/16 5/26 6/16
Site 1 3/9 89.6+13.9 100.7+11.0 83.2+5.6 95.3+7.7
Site 2 3/10 104.6+8.4 114.5+£12.2 79.8+6.0 84.8+8.1
Site 3 3/20 - 82.2+12.2 - 85.4°+8.8




Table 4. Spray volumes of pesticide in three greenhouses

Region  Area(m?) Spray volume (L)
526 6/2
Site 1 63 13 13
Site 2 63 13 16
Site 3 63 13 13

Table 5. Deposition of pesticide residues in/on peppers at the
first day after spraying among three different sites

Residues (mg kg™)

Pesticide - . -
Site 1 Site 2 Site 3
Boscalid 1.1540.152 1.07+£0.17a  1.21£0.09a
(13.4%) (16.2%) (7.5%)
Pyraclostrobin 0.47+0.04a  0.48+0.08a 0.55+0.09a
y (8.9%) (17.3%) (15.9%)

“Means the same letter are not significantly different (p < 0.05;
LSD test)

A 39 24o] 7P AU 2 29 24| 7 1
EAS e SAtK(Table 3). Al X2]+2] Z71& &F 63 m?,
OFA| AL S 13~16 LA THTable 4).

TUg Ao} oY ZA TS AT § A A
gl AHS 25 dul T 2R Wol Al Table 5
9} 7okt A F 193} boscalid FHFHS A2l 1 1.15
(n=3), A8 2 1.07(n=3), 7] 3 121(n=3)mgkg’1 =]
oA 7.5~16.2%A3L pyraclostrobin FHR-ES 0.47, 048,
0.55 mg kg, W0 A% 8.9~17.3%3IT}. Al x%ﬂ%% boscalid
9} pyraclostrobin FHFE FoFF 5%l patel 27t
0.13199F 0.07212 0.05Hth I8 FAXHOE {4
o] glo] Al Mzt JFRFE o7t glvkr A=At
(Table 6, 7). &F719] &F/, ==, AT E5(L/min)°]

Fste] Ax2A0 VA, SE A7 BAE A
AR BE F 19 35 F FRIRFE $AF Kel4o]
glo] FAHAT.
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=
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Table 6. Analysis of variance (ANOVA) of boscalid residues
in/on green pepper at the first day after spraying among three
different sites

NY% DF SS MS  F-value p-value
Region 2 0.0911 0.0456 221 0.1319
Error 24 04955 0.0206
Total 26  0.5867

Table 7. Analysis of variance(ANOVA) of pyraclostrobin
residues in/on green pepper at the first day after spraying
among three different sites

SV DF SS MS F-value  p-value
Region 2 0.0323  0.0162 2.94 0.0721
Error 24 0.1319  0.0055
Total 26 0.1643

FAEe AREFS vlasilnh. 13 Az Asol A
=]

[¢)
9 37w SHRERIIE AYeEE 94

e AREES ARSI

e jr— 193} w4 SRR AEd A2
boscalid #H7d- 77} 1.06 mg kg™, W77} 0.50 mg kg™
o7 224, 4FA AYEH7] AxFo| RIS Rt
0.58 mgkg ™', W7k 0.17 mgkg ' &2 3481 2] Zo]7} AU
TH(Table 8). Pyraclostrobin ZHF3e THEF7|Z AEA|
9177} 0.48 mgkg ™, WH7F 020 mgkg™! 2280, 44 <™
B2 AEA 957 028 mgke!, WIH7F 0.08 mgkg!
o= 3.5u¢] 2po]7t UATH(Table 8). —':r Ax7EL %
F219 guj7} zEgko] we AL Ry} gEARE
712 =23 A7t 7k AFUE 9o ofdlle] 32
B S8 AT 7hsstAINE fhgo] ol oflo] Wit
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Table 8. Variation of pesticide residues in/on green pepper by different sprayers and sampling parts at the first day after application

Sampling location

Pesticide Sprayer Outside exposed Inside hidden
Mean (mg kg™) CV (%) Mean (mg kg™) CV (%)
Boscalid Engine power 1.06+0.12 11.1 0.50+0.09 16.9
Manual 0.58+0.10 17.7 0.17+0.04 22.4
Pyraclostrobin Engine power 0.48+0.06 11.8 0.20+0.03 15.8
Manual 0.28+0.05 17.6 0.08+0.02 29.4
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