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Degradation Dynamics and Dietary Risk Assessment of Dimethomorph in Ginseng and Soil
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Abstract: A high performance liquid chromatography coupled with tandem mass spectrometry (HPLC-MS-MS) was
developed to determine the degradation dynamics and final residues of 80% dimethomorph water dispersible granules (DWG)
in ginseng root, stem, leaf and soil, and dietary risk assessment of dimethomorph was conducted. The samples were extracted
with acetone, cleaned-up with GPR solid phase extraction cartridge, separated by liquid chromatography and analyzed by
electron spray ionization (ESI) in positive ion multiple reaction monitoring (MRM) mode. The quantification was performed
by the external standard method. The recoveries of dimethomorph in ginseng root, stem, leaf and soil at spiked levels of
0.01-0.20 mg/kg were in the range of 82.0%-95.5% with relative standard deviation of 5.01%—7.67%. The half-life of
dimethomorph was 9.13-16.35 days at spraying dosage of 800 g a.i./hm®. The final residues were below 0.024 5 mg/kg
in root, 0.023 3-0.138 7 mg/kg in stem, 0.121 5-0.618 2 mg/kg in leaf and 0.008 4-0.073 8 mg/kg in soil, and the risk was
very low with a risk quotient of 3.56X 10~ (much less than 1), and the residues could be reduce to a safe level after single
spraying in dosage range from 533.33 to 800 g a.i./hm’ during the growth season. The MRL of dimethomorph in ginseng is
suggested to be 0.05 mg/kg temporarily, and its preharvest interval is 28 days.

Key words: ginseng; dimethomorph; degradation dynamics; final residues; dietary risk assessment; high performance liquid
chromatography coupled with tandem mass spectrometry (HPLC-MS-MS)
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Fig.1  Cumulative recovery of dimethomorph eluted by

Ve 22 20 %

acetonitrile/methylbenzene

24 @ik

[ — FF b 7EAS R ER  E EA By B AURANH], d
X2 AT WS AF . RS A T A A
B MC kA AT AT L, 20 B3 L AKZO NOBEL
oy A\ 4 P2 ) Kromasil Eternity-5-C 1544 . Kromasil/&
—PhE AL ORI OR, SkE S, REARMEAD, 4
BIARE S, e ARICE BB G ERE IR AL L&
BsE, BABESMEL, GRS, SHEmKRR .
FAh, GRANAR L AN 22 5% B H ARk S P I £k B
[ AT, &R BB, M sZm R8T .
TR AN AN S -/K B BE- /K HEAT BU B, S R,
P L FIK T B AE 2545 5 i B2 5 BEAR T F R, i Bhike
F ISR RS B AE . F R RN T B AR 5
TAb, BT CAAE e R, R & R B 23
R AR B AL, TR R B SkER R
T HIERIMANE, 45RRY, Wai Yy (2 v
(KD 2V (HR) =90.00:9.99:0.01 1 R B hf, il
MFRREL, WETE R .
25 B

K U Bl 5 2 32 82 3 i 7 A AT B 2% 1R AR
b, fEESLIER A T T aaH, weET)E,



XA Bl ST

il =

2014, Vol.35, No.14 173

A EERIE, BT FE 7, B 006 <
BERE, MREIKE2002/657/ECHE A %) 5k B W A J7 ik f)
K, TR B, B0 FE AR TR
WA FETARCEMRIE. EBEFFEER®R. T
BUNIAT BT, 472 MM (multiple reaction
monitoring, MRM) , FHXfFUESHEATIRAL (2

®2 RS
Table2 Optimized MS parameters
b R BET THT i HliES
i Ji)/min (m:) (ml2) [V fiERev

At 585, 5.34 3883 165.0, 301.1% 103 44, 29

o EEET.

2.6 2R AKORE ARV R

FELVBE 25 B8 VR B B2 A A R LR, R i R TN B T
AT BEAFAE I RIME T o AT BRAE S BN, AR F 53
FUANSR . 25, 0 S RS0 2 R 3 EORE 1) A [F)
R B B IR IS W, R e EIE NS, 250 mHAl
A B R B R, DABRIE BRI R S AR
B FIFE B TS AT, AT BRAE i R S
2.7 ZRMEVE oA H R

LS K LE0.001~0.10 pg/mLJF &R EIEEKN, Ll
R R AR R (XD, IETBCRIAER (), 153
T NY=3.05X10x+1.05X 10, R*=0.999 9. 7Eff
WE PR KA T, A3 fEfE ML (Ry=3) THH K th
BEL, 7 T P k(1) A AECAS: 1 PR 290.001 mg/kg
2.8 AR RN E

#£3 HBSHEHREMERE (n=10)

Table3 Recoveries of dimethomorph (n = 10)

FEfh IR (me/kg) SRR % KRR R 25 /%
0.01 91.3 7.66
NS 0.02 82.4 5.01
0.20 95.5 6.78
0.01 82.0 5.57
NS 0.02 95.1 6.18
0.20 91.9 5.05
0.01 88.1 5.85
N 0.02 91.3 6.56
0.20 89.1 7.67
0.01 92.8 572
+1 0.02 93.4 6.26
0.20 87.1 5.39

££0.01~0.20 mg/kg¥s INa Bl 1, 45 Tt 1 bk £\ 2
M 25 R g A N [N 6 53 031 82.4% ~95.5%
82.0%~95.1%+ 88.1%~91.3%. 87.1%~93.4%, Hl
X} o A 22 43 3 N 5.01%~7.66% 5.05%~6.18%-
5.85%~7.61% 5.39%~6.26%, %iFNFK3, FFErkE
IESR . TS AR AE IMRM AR B (0.01 mg/kg)

ANZ 2 AR MRM &% B RN Z 08 IR i MRM i (]
(0.01 mg/kg) 45l LK 2~4.

)I" ‘\ul 1 1 1 1 1 1 L
6 7 8 910111213
i 8] /min

B (X10Y
(R SRR VS TN SRV e NN |

TR 9 B S S A A, WO I AN, AT Bk B By o A
E2 REEDRAR R MRMEEE (0.01 mgkg)
Fig.2 MRM chromatogram of dimethomorph standard (0.01 mg/kg)

0
0123456 78910111213
i} [ /min

E3 AsZAEHMRMAEERE
Fig.3 MRM chromatogram of ginseng blank samples

5.34
6 1(

T st |

é 4 H

w3 485

ot il

N- L

€ 1] il
0 1 j;‘ 1 1 L 1 L 1 1

1 1 1
01 2 3 456 78 910111213
i} I8 /min

B4 ASFEMEEMRMAEE (0.01 mgkg)

Fig4 MRM chromatogram of spiked ginseng sample (0.01 mg/kg)
29 FREZNASLE

B R AT A, 38 I 78 4 22 T AR AL B P AT
PR NS SLI, IR B80% I Bk 1 Ik 7K 43 IOk 7
NS 2. A3 R R S5/ & — PR L
HNNETTREC=Coe ™o s C Mt 24 ) 18] B e )
R H: CoNiidy oMM &E . KA B iR
AR EH ONMEZ] S R IR] . H TSR R A 2
4p=1n2 « K1 I TR bk 1) SR 4G TR B R BN IR A
M>ZE>HE>, EASHKR, 2, R EER R
FTEWIAE.13~16.35d2 A, FEMEE, BT H
Fefidezy (1,,<30d) .



174 2014, Vol.35, No.14

E6mild=

X

4 RBUREASHE, ZE, HLREPERINFSR

Table4 Kinetic degradation parameters of dimethomorph in
ginseng root, stem, leaf and soil
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Table 5  Final residues of dimethomorph in ginseng root, stem, leaf and soil
mg/kg
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53333 35 0.0109 0.073 6 02545 00209
60 - 0.0282 0.1455 0.0145
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