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Abstract This study was carried out to survey dissipation of carbendazim and tetraconazole residues in
water melon time-coursely and to analyze growth dilution effect during cultivation period. The test pesticides
were sprayed onto the water melon at two fields and then collected from 0 day, day after last spray, to 10
day. Limits of detection (LODs) of carbendazim and tetraconazole were 0.005 mg/kg at the all pesticides and
recoveries of carbendazim and tetraconazole ranged from 73.6 to 83.7 and from 89.0 to 96.8 in water melon,
respectively. Average residues of carbendazim in water melon collected from field I and II were 0.262 and
0.244 mg/kg in 0 day and 0.055 and 0.049 mg/kg in 10 day, respectively. In case of tetraconazole residues
were 0.087 and 0.067 mg/kg at the field I and II in 0 day samples, respectively, and 0.014 and 0.009 mg/kg
in 10 day samples. Those decreased pesticide residue from 0 day to 10 day, time-coursely. Growth dilution
effects of residual pesticides in water melon were lower than cucumber and squash. Biological half-lives of
carbendazim and tetraconazole found to be 5.0-5.8 and 3.4-4.8 day, respectively.

Key words Water melon, carbendazim, tetraconazole, pesticide residue

M B 7] 9lgk AFE st dom, 2HF8-87]F (maximum
residue limit, MRL)Z 59Fe] QPHARE7|E (pre-harvest
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Fo] MRLS ZHaHA] ¥=s Hst=
THKim et al., 2013). wabr] 21358 FEQPEA oA
@A s42HES] MRLS ARt Eabd w4k & %t
oFS- #2]8taL Jth(Park et al., 2005).
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Table 1. Pre-harvest intervals of the commercial product of carbendazim and tetraconazole and their MRLs in water melon

Pre-harvest interval

)
Pesticide A.l.a) Formulation Dilution rate Last application day Maximum MRL
LAATTHIE (mg/kg)
before harvest application time
Carbendazim 50% WPY 1,000 7 4 1.0
Tetraconazole 10% WGY 1,000 3 3 0.2

Y Active ingredient, ¥ Wettable powder, ®Water dispersible granule, “Maximum residue limit
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Table 2. Conditions for the analysis of carbendazim in water melon

Instrument

1200 series HPLC, Agilent Technologies

Shiseido CAPCELL PACK C18
250 mm L. x 4.6 mm LD. (5 um particle size)

Column

Detector
Wavelength
Mobile phase
Flow rate
Injection vol. 10 L

Fluorescence detector (FLD)

Ex. 280, Em. 310

Ion paring solution* : methanol : acetonitrile (50 : 45 : 5, v/v/v)
0.7 mL/min

*1-Decanesulfonic acid sodium salt 1 g, phosphoric acid 7 mL, triethylamine 10 mL/ water 1 L

Table 3. Conditions for the analysis of tetraconazole in water melon

Instrument
Column
Detector

Temperature

Split mode
Flow rate 1 mL/min

Injection vol. 1 pL

7890A GC, Agilent Technologies
DB-17,30 m L. x 0.25 mm L.D. (0.25 pm film thickness)
Nitrogen phosphorus detector

Oven: 180°C — 10°C / min — 260°C (2 min)
Inlet : 250°C Detector : 270°C

Splitless for tetraconazole
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By 4 )F ol&st] A= th(Hong et al., 2011;
Cho et al., 2013; Na et al., 2013; Park et al., 2012; Kim et
al., 2009).
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X 1 093 $8F 5 carbendazim®] HF HFHS
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W RS 0.244 mgkgol o, 10440 B 7
& 0.049 mg/kgo 2 ¥ 18] FHFFO] FUANT adhe
ko AA)Edeh. £ 13 I 02} 474t % tetraconazole
Bt A2 47 0.0872 0.069 mg/kgo|AoH, -5
LR 1093e] Hat AHFF 22 0.0149F 0.009 mg/
kgol AT}, Tetraconazole A] carbendazim} o] A4 .
2 o] fadilon, 4 19 1Rl =2 Aol
ATt Table 50 A|AIgE vie} ZFo] =ake] FAl= X4 17}
F 1T FAY] wfZel AR x4 19 R
2 08 weEgich B3 2F 13 11 7Y F car-
bendazim®] AAEL 727} 79.07 79.9%°]%1 21, tetraco-
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Table 4. Limit of detection (LOD) and average recoveries of the test pesticides in water melon

Pesticide Field  Fortification (mg/kg) Recovery + SD? (%) CV? (%) LOD? (mg/kg)
I 0.05 823104 0.5
) 0.25 82.8+1.1 1.3
Carbendazim
I 0.05 76.1+2.3 3.1
0.25 77.7+£0.2 03
0.005
| 0.05 90.3+1.1 1.3
0.25 943+0.5 0.5
Tetraconazole
I 0.05 922+2.6 2.8
0.25 948+1.8 1.9
9Standard deviation, Coefficient variation, “Limit of detection
Table 5. Weight of water melon at the sampling date
Weight (n=5, kg)
Field Day after last application
0 1 2 3 5 7 10
1 5.74 £ 0.95 5.90£0.87 6.10+1.01 7.01 £0.53 7.01 £0.60 6.51+0.94 7.29£1.09
I 8.48 £ 1.11 8.60 £ 0.95 8.82£1.00 9.09 £ 0.87 8.71 £0.66 9.13+£1.02 9.73+£0.49

nazole®] A% 717} 83.99} 87.0%= ZA7Fe] xtolE ¢
om, oA Ay GURE Fub T AFFe] FFES

MRL vjte =z AEH

53
2o oAl A 7Y RS 22 176734 3.536 mg/kg
ojthy Btk Het 7l wiEF Ay BF 7
AH o2 ZhREFo] 7hAste] SRAAE 3U S 7] ZHREFe]
66%7} A8l om, A 30U ol 10%% 38t
At R3St} Khalfallah et al. (1998)2 .01 tetra-
conazoleS 71ZF&3} wisk AE 3 T 0UxREE 159317k
2 AAAHo R ZAFH Wels A A3 7|Eg E
B ZEREke] 7HAslGithe Bale) o] £ AFX T f
AV A3E BT B3 Table 50 A|A3F vlel 7ho] =4}
o] Aul717F Ft AFFHA] FoFo] B4 H o] o] vt
o}zl Aoz A= th(Lee et al., 2013).
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2 4ol AAJG el 7o) FHadhe Ago|AAR Q0] E
E 5 F4% RS Hole AE 34 g AA
© &L Zo7 AdEJTHKim et al., 2009). Carbendazim
£ 50°C o]slollA 2dol i o sl 20,000 luxollA] 7¢ &
QF ks, et AF Tl QFEat] wiel growth

Carbendazim (field 1)
+Standard rate  mGrowth dilution effect

0.5

Only pesticide

] 0.4 y = 0.1948 ¢0-1384x  y = .2524 g 0.0212x y = (.2012¢ 0.074x
= R? =0.8594 R? = 0.6369 R® =0.7299
Eo03
® ';.Hi’\.
302 o
3 0. v
go1 .
0
0 2 4 6 8 10

Day after last application

Fig. 1. Dilution effect for the dissipation of carbendazim during
cultivation period in water melon from field 1.

Carbendazim (field 11)

+Standard rate  EGrowth dilution effect Only pesticide

= y =0.1530 e 07203x  y =(0.1643e 0012« y = 0.2323e70.05%
< 04 R? = 0.7450 R? =0.7873 R = 0.5574
o

Day after last application

Fig. 2. Dilution effect for the dissipation of carbendazim during
cultivation period in water melon from field II.

dilution effect7} &F 4o 8 Ulolgar A= ).
o

TetraconazoleS 042} ZHF-%F
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B g gl st Ak gE] e w ke &
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olof] AFE3} tetraconazole 02} thH] 1592 Z-Fao|
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Tetraconazole (field 1)

+Standard rate  mGrowth dilution effect Only pesticide
0.1 y = 0.0426 e0-1457x y = 0.0838e70-021x y = 0.0468¢0-085x
- “ RZ = 0.8363 RZ = 0.6369 R* = 0.3139
20.08

o

E 0.0
% 0.04
§ 0.02

0 2 4 6 8 10
Day after last application

Fig. 3. Dilution effect for the dissipation of tetraconazole
during cultivation period in water melon from field I.

Tetraconazole (field II)

+Standard rate  mGrowth dilution effect
y = 0.0465¢ 70012«

Only pesticide

017 R® = 0.7873 y = 0.0678e-0.002x
B g.0g | Y= 0.0465 e-0z0t0x R? = 0.6894
£ R: = 0.8515
£ 0.00
o
g 0.04
8 0.02
o

Day after last application

Fig. 4. Dilution effect for the dissipation of tetraconazole
during cultivation period in water melon from field II.

Table 6. Half-lives of the test pesticides in water melon during cultivation period (Unit: day)
Pesticide Field Ist DTs, 2nd DTs, 3rd DTs, DT,y
. I 5.0 10.0 15.0 16.6
Carbendazim
I 5.8 11.5 17.3 19.1
I 4.8 9.5 14.3 15.8
Tetraconazole
I 34 6.9 10.3 11.5

71EE AT oF 75.6% Aaetslon, W Ael ] A
T 811%7F AasiEt o) AL ZE A5 A% I4a
A7} 74 FA 7113 Aol Hasigitt
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= 21} 10.0, 11.59} 15.0, 17.39°]1t}. Tetraconazole
b5 13 9 E 48R DI 3.4 Yol
, 22 W)= 95(&%} Dt 69(&%} MY oA} ®
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