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Abstract istical method at a 95% confidence level. The biological
half-lives of residual carbendazim in the field trials 1 and
2 were 4.9 and 4.4 days, respectively.
CONCLUSION(S): In this dissipation study, the residue
concentrations at the recommended PHI were higher than
the established MRL in Korea. Therefore, the MRL is pro-
posed based on the residue data sets from the trials con-
ducted at the same cGAP and the dietary exposure
assessment.

BACKGROUND: The residue dissipation pattern of pes-
ticides for agricultural products during the pre-harvest pe-
riod after the final application is important to prevent the
maximum residue limit (MRL) violations in domestic and
export markets. The MRL violations of carbendazim are
observed more often in chamnamul by pesticide residue
management surveys by the Ministry of Food and Drug
Safety. The residue level at the pre-harvest interval (PHI)
and the residue dissipation constant from the critical good
agricultural practice (cGAP) trials could be estimated to
meet the MRL and pose a health risk to consumers.

METHODS AND RESULTS: Chamnamuls were har-
vestedat 0, 1, 3,5, 7, 10, and 14 days after application of N2
carbendazim in accordance with critical GAP. The resi-
due analysis in chamnanul was performed by HPLC-DAD

Key words: Carbendazim, Chamnamul, Dissipation, Ex-
posure, Residues
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Table 1. Residues of carbendazim in chamnamul on field trials under greenhouse conditions

Field trial No.

Days after I I
treatment Test plot No. Residue concentration MeantSD? Residue concentration MeantSD?
(mg/kg) (mg/kg)

1 61.5 49.2

0 2 59.0 58.5+3.2 74.0 65.1+13.8
3 55.1 72.1
1 53.0 420

1 2 48.2 49.5+3.2 51.1 50.5+8.2
3 47.2 58.5
1 32.8 24.9

3 2 33.1 31.8+2.1 22.6 25.24+2.8
3 294 28.1
1 30.4 16.3

5 2 22.6 26.0+4.0 20.4 17.542.6
3 25.1 15.6
1 22.7 12.5

7 2 21.8 22.240.5 14.5 13.541.0
3 22.1 13.3
1 11.6 11.8

10 2 9.9 10.5£1.0 11.5 11.9+0.4
3 10.0 12.3
1 9.6 5.1

14 2 8.1 8.8+0.8 6.5 6.3+1.2
3 8.9 7.4

3 Gtandard deviation

~48 269 % 049 16¥~042 3047, AEHEA 1, 298] Ht
7182 153+2.3C % 16.1+3.3C, Hit H5= 70.1+13.1%
4l 70.746.7% Tk OFAl AE T, AIFEA 1, 2004 AFH S
g AR e MEFAE 2 587404 g 2 6.39+
0.4 golitt.

2AMH 2t
FUE F carbendazim 4% S §I5h AR 1

g 0.05, 0.1, 02, 0.5, 1.0 % 2.0 mg/Le] A=rHET
93 WA FE0 374 y=4.677x+2.521, A7
099922 AX4E Slsksich Ao gehg Ul
e A 0.04 mg/kg ST Hit 34
| 88.2%, Wol7Al<(Coefficient of Variation, CV)+=
14.3%, &sHA 1081 0.4 mg/kg SEolA it I5-&
90.2%, WolATE 5.0%%E B T8 70~120% L Ho|
AG 22% oIUE 2k AabdA ZEs871E 488 4
gt A 9 7]l AFSISITHMEDS, 2016). s &
carbendazim® WEZ7(-20C o|shoA ZFAdr 5] &
Aol R ¥ 717H1209)7HA 9] et 35E&S 74.6%, CV
T 6.3%= ARSIl

r
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AVAY Fhszsell carbendazim OFAIE 13] Aeeh &,
AR 13 A FE 29 094 Bt R 717} 58,
mg/kg 2 65.1 mg/kg, SFAHETIER Eatdel| dlds =
14U2ke] Hit A2 717 8.8 mg/kg 2 6.3 mg/kgo
%2, & 5 carbendazim 457387121 2 mg/kgel 3
o o)} o ® ARSIt Table 1). Fvks o WA
2 93l 523 carbendazimS FEAIES dHko] 259%
= 1,00081E sAsto] AR AAAT she oAlE, AEA
oFAle] §57F 200 mg/L FeoR AH i, Al
U FEjghAor o] A Foke] Rargo] &
WHH, FEF7]E 7~14Y oJUlE A oo} FoF TRkl
=2 oz FE1, 5]. Carbendazime A7, 2wz}
G ToME HEFY FAFe] BRI glom, A
kA 2)(60% 734, 13 g/20 L, °F 1,500 3]4) F 7]
ol 47.7 mg/kg o= 9k, A5o] 5.0 mg/kg ©]
oF /A Aashetl 74 ool AQHE 0 Ky
Ath4, 6] FEd} g ow FARE Hejol FHEo
Carbendazim MRL<> 20 mg/kg, &%, #<9l, HIESY,
Ad 5 AF L AT sAHES 20 mg/kg oo
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Table 2. List of agricultural product with high Maximum Residue Limits(=20 mg/kg) for carbendazim in Korea

MRL (mg/kg)

Agricultural Products

20
25

30

50

Perilla leaf, Chwinamul
Salt sandspurry, Parsely

Mustard leaf, Coastal hogfennel, Mustard, Gondre, Narrow-head ragwort, Chard,
Vitamin, Betterbur, Beet leaf, Wild garlic, Shinsuncho, Artemisia, Marsh Mallow

Kale

Table 3. Dissipation rate constant and half-life of carbendazim in chamnamul by Regression analysis using residue

levels on field trials

Field

trial No Dissipation rate constant” Dissipation regression equation” Half-life (days)
y = 54.0608e 14>
I 0.1093 2-0.979 4.9
y = 50.3082e 1%
I 0.1075 2-0.9281 44

? Significant p < 0.05 by t-test
Y Significant p < 0.05 by F-test

Z MRLO] 24 5o] 3ItiTable 2, MFDS 2022). # 19|
A AUz carbendazim@] QAR |Fo] W X
T AY F 14YAke] Rl 271 AFEANA B
H78-8715(MRL) 2 38 o8] ARz HE, 5 A
FE 5 carbendazim®] FA 3 HIRE Gl
13l H, carbendazim® FFeE7]E AHA o] Q7
w, o] 52 Al 19 HIAMTIE 1493 Het
ZH7(8.84 mg/kg)oll SHAISF 3u) & AE3k] 30
mg/kgE e MRLE A9kt gt

oFAl42] ¥ carbendazim®| UAPE HFEkol] et 3]
TS FIst AEE AR 13 AP 29 R
= A7 4949 % 4490]3leH, IFAAIRY] AFFEOA
95% 3&1etgte 2 AA3 carbendazim®] AHER 13 A g
F4 2004 FAaArE 247 01093, 0.1075% AFEE T
(Table 3). ©]A2] AGto|A FAHE % carbendazim®] WF
A7) A (panax notoginseng) 3.3~6.8¢Y, W1l 6.54,
=71 9.3%, EvtE 2.1~3.8%, FAIv](loofa sponge) 5.5%,
E3H(cotton) 2.3~9.1%, 15 83Y, AF 26~35U%,
carbendazim®] iF--2] FAHEolA 10Y olulel 50% ©]
A 2AEH, e F carbendazim HH7 1= GA1RQ1 A

29} AT 6-10].

ey

|

CEYHIL

Carbendazim, benomyl %! thiophanate-methyl®] %
Hol Aol 1335 carbendazim®) €S carbendazim
o2 ZHIA carbendazim MRLE #Esta §low,
carbendazim® MRL:> 7H4, Fbs 5 F 12270 -S4k
o thale] HAES] 311, carbendazim® YU FH3]|-LH
(Acceptable daily intake, ADI)+> 0.03 mg/kg bw/day
o2 Ao} ITHMEDS 2022). 4 & 5o =&37}
 olEAYYH I dFFHTotal maximum daily intake,

TMDI)°] ADIE 71502 80% 5 Z¥sHA| 4EsE HAs}
+ WS AEska vk

Carbendazim? st T =Z%7IE $3t TMDI=
20221 AoFA] 259 7)% 9 arA(A2022-41 )l 1AE
FHES XS FARE MRLY 20199 571217 819
e kgd AFAATS A&l AESh A, 0.015978
mg/kg bw/day%li, ADIE 7|Eo® 4HEsh %TMDIE
53.3%% Qg ol qltk e MRL 2 mg/kg= 2§
sto] AFE¥ carbendazim @] FubEel st HolwokH P
2 0.00044 mg/kg bw/dayZ ADI(0.03 mg/kg bw/
day) tiH] 0.02%°l At & AFAzpela Abst it
+ % carbendazim®] MRL 30 mg/kg= #&3}o], Fhtzel
©Jgt carbendazim ] HthsoFiF 32 A= A, 0.0066
mg/kg bw/day® ADItH] 0.36%% obf o, A &
2H& F carbendazim® %TMDI= 53.6% 4522 »&%
7} 7151 80% ©lat=E <bdakitt.

2 AGe FE AAAE Z0lA carbendazim @] AY
A AREEE A8ste] wE2R7HE ST & MRLE
AlQksto], AYakake] BAT Q1S dlAdstal, 4H|Rke] g4
ol tigh sk ks grE 5 e VAR R
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