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Monitoring and Risk Assessment of Carbendazim Residues in Soybean Sprout
and Mungbean Sprout from Markets in Western Seoul
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ABSTRACT - This study was conducted to monitor the carbendazim residues in soybean and mungbean sprouts
using LC-MS/MS method. Eighty-two samples were collected from markets in western Seoul. No carbendazim was
detected in mungbean sprouts, however, it was detected in 6 among 59 soybean sprout samples showing a 10.2% of
detection rate. Among these 6 carbendazim- detected soybean sprout samples, five exceeded the maximum residue
limit presenting 83.3% of violation rate. The mean concentration in the detected samples was 0.063 mk/kg (0.012 ~
0.104 mg/kg) and 5 of the 6 detected samples came from bulk sold products. None of the samples came from domestic
products; three were from imported products and 3 were from unidentified sources. Risk assessment for the carbenda-
zim from soybean sprout dietary intake was deemed safe and at less than 1 %Acceptable Daily Intake
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Table 1. Sample collection
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Commodity No. of Market No. of Origine No. of
samples samples samples
Retail store 44 Import 15
Soybean sprout 59 Domestic 13
Traditional market 15 Unknown 31
Retail store 16 Import 8
Mungbean sprout 23 Domestic 4
Traditional market 7 Unknown 1
5L A AN FEske Fr=d SFE 827 (Table | Sample 50 g |
1)% FA 3 7].11]_]\’4_%] F Ao A}REFA T} < Add 100 mL acetonitrile
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Ax el AF8&® NH, SPE (solid-phase extraction)
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ST16 centrifuge & AME-3IATE Algol AL X217+
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| Purification
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acid in methanol/dichloromethane(1/9, v/v) 5 mL
< Dissolve and elute with 0.1% formic acid in

methanol/dichloromethane(1/9, v/v) 3 mL
< Rinse and elute with 0.1% formic acid in

methanol/dichloromethane(1/9, v/v) 4 mL
| Concentration
< Evaporate to dryness at 55°C

< Dissolve with 2 mL of acetonitrile
< Filterate with 0.2 pm PTFE syringe filter
< Dilute at 5 times by 0.1% formic acid, 5 mM
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‘ Analysis with LC-MS/MS ‘

Fig. 1. Schematic sample preparation diagram for carbendazim
analysis.
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Table 2. Analytical conditions of LC-MS/MS

Instrument Agilent Technologies 6495 Triple Quad LC/MS
Ionization mode Electrospray ionization(AJS ESI, positive)
Capillary voltage 4000 v
Drying gas flow 11 L/min
Drying gas temp. 250°C
Nebulizer gas 45 psi
Sheath gas flow 12 L/min
Sheath gas temp. 350°C
Scan type MRM(multiple reaction monitoring)
Column poroshell 120 EC-C18(3.0x50mm, 2.7 pm)
Column oven 40°C
Injection vol. 1uL
Flow rate 0.5 mL/min
Mobile phase A: 0.1% formic acid, 5mM ammonium formate in water
B: 0.1% formic acid, 5SmM ammonium formate in methanol
Time(min) A(%) B(%)
0.0 90 10
0.5 90 10
Gradient 2.0 50 50
program 3.0 5 95
7.0 5 95
7.5 90 10
13.0 90 10

Table 3. Analytical conditions of the multiple reaction monitor (MRM) transitions

RT Precusor ion Product ion Fragmentor CE CA

Compound name (min) (m/z) (m/z) ) ) ) polarity
Carbendazim 22 192.1 160.1 380 15 5 positive
Carbendazim 22 192.1 132.1 380 35 5 positive

RT = Retention time
CE = Collision energy
CA = Cell Accelerator
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Table 4. Detection of carbendazim residues in soybean and mungbean sprouts
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roducts No. of sample No. of sample Detectionrange MRL
u - -
p detected over MRL (mgkg™") (mgkg™)
soybean sprout 6 5 0.012~0.104 0.02*
mungbean sprout. - - - 0.02*
* It is one-tenth MRLs, Because carbendazim MRLs are 0.2 (mgkg™) set in soybean
(including mung bean)'”.
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Fig. 2. Mass chromatogram of carbendazim in soybean sprout.
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Fig. 3. Detection of carbendazim residues in soybean sprouts by
raw materials.
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Fig. 4. Percentage of carbendazim residues in soybean sprouts by
markets.
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Table 5. Exposure assessment of residual carbendazim in soybean sprout

e No. of Average concentration” EDI” ADIY 0 o
Classification assessment (mg/kg) (mg/day/person) (mg/55kg/day) /ADI
All sample 59 0.0068051 1.23853E-06 0.03 0.0041

Detected sample 6 0.0625 1.1375E-05 0.03 0.0379

a) Average concentration (mg/kg)={(Number of sample below LODx1/2 LOD)+) (detected concentration)}

/number of total sample

b) EDI (mg/day/person)=average concentration(mg/kg)xdaily dose of soybean sprout (kg/day/person)

c) ADI (mg/55kg/day)=ADI (mg/kg b.w./day)x55 kg
d) %ADI = EDI/ADI*100
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