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ABSTRACT - We assessed the pesticide residues in the medicinal agricultural products distributed in Korea. Pes-
ticide residues in 72 samples were analyzed using the QUECheRS method for 339 pesticides, using GC-MS/MS and
LC-MS/MS. The pesticide residues were below the maximum residues limit (MRL) in 42 samples (58.3%); however,
they exceeded the MRL in 5 samples (6.9%). These included 43 types of pesticides; 20 fungicides and 23 insecticides
were detected 75 times and 58 times, respectively. Tebuconazole and carbendazim were the most detected fungicides,
each 11 times. The levels of acetamiprid, cadusafos, chlorpyrifos, flubendiamide, fluopyram, and triazophos exceeded
the MRL in Gogi berry, Omija, and Reishi mushroom. All of them were positive list system (PLS) items that lacked
pesticide residue standards. Therefore, authorities should monitor the distributed medicinal agricultural products.

Key words: Medicinal agricultural products, Pesticide residues, Maximum residue limits (MRLs), Positive list system (PLS)
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Table 1. The list of collected agricultural products

Group Sample (dried) oIf\]sZI:lnt;elZS
Bokbunja 9
Goji berry 17
Fruit Jujube 16
Omija 14
Quince
Root Ginger
Mushroom Reishi mushroom
FA, o) vEE 2 2AFE A e Ao
BN FEHT Y A FFEENE TEE AL
FoRE AT FAEEE Table 13 2o, 3T F

o BXE
EAWY e B/ ERABAAT FEAEIAY

o
Q1 339%(2022d 29 7], GC w4 1608
=

&, LC ¥4: 17985)0 2 5o FFE4-2 AccuStandard
oM U FEEE EFAS ARESIT 7 awe] &
FEZE AcetonitrileZ FA5l] 2 mg/Le] TEZ A
sto] EEUAo s ARSIt Z7ke] Edds =9
sto] AP 22 AT ATl B EFRTEY
= AT w AFolofEetdxe  THFe] 7E B oA
A, o] ARG AR F 7.0 o] FF8oke] 2
Al B Gl mek dolel FAYME FEE 1I7HA7F
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Adrelsdn. g e
(PTFE) A& 2] 13 mm, 0.2 um
Germany)2] syringe filter2 37}
ST A&l W ke AEemrt AEA
o] MeE 2Fske A5 AT FAUNE FE=E 3
Akl A W9 WM AZFsien MRLS 234

=]

H

polytetrafluoroethylene
7%l Whatman (Dassel,
3 5 Agedos A

calibration method)S ©]-&3t 23} B4 st o 2 H

matrix %S BA S Tp2I6,

IplEy

GC-MS/MS+= Thermofisher scientific (Waltham, USA)
o] TSQ 9000 GC-MS/MS H|E Al&3IA L, dHS
TG-5SiIMS (30 mx0.25 mm, 0.25 um, Thermofisher
scientific)S AF&3}3th LC-MS/MSE OSAKA SODA
(Osaka, Japan)e] CAPCELL CORE C18 (2.1 mmx150
mm, 2.7 um) ZHo] A2E AB Sciex (Framingham,
USA)¢] QTRAP® 4500 LC-MS/MSZH| S Apg-3lom,
multiple reaction monitoring (MRM) methodZ 473}
t}. °]%/+e Whatman (Dassel, Germany)2| 0.2 pm
nylon membrane filter® 3} § ©7]sto] ARE-a}om,
Wako (Osaka, Japan)9] Methanol, Merck (New Jersey,
USA)e| S/TE °l&7d §m=E |83ttt Formic acid
+ Thermo  Fisher (Waltham, USA),
Ammonium formate= Sigma Aldrich (St. Louis, USA)®]
A skl AR 7 71719 B4 272 Table
2, 39 YeEpl i

Scientific

Table 2. Analytical condition of GC-MS/MS for pesticide resi-

Table 3. Analytical condition of LC-MS/MS for pesticide resi-
dues

Parameters Conditions
Column CAPCELL CORE C18
(2.1 mmx150 mm, 2.7 pm)
Column oven 35°C
Injection volume 2 uL
Flow rate 0.3 mL/min
A: 0.1% formic acid,
5 mM ammonium formate in water
Mobile phase

B: 0.1% formic acid,
5 mM ammonium formate in methanol

dues
Parameters Conditions
Column TG-5 (30 mx0.25 mm, 0.25 pm,)
Flow rate 1.0 mL/min (He 99.999%)
Injection .
volume & mode I'HL, splitless
Inlet 280°C
GC temperature
Oven Rate Temperature Hold
temperature  (°C/min) O (min)
initial 70 3
15 160 0
5 300 3
Ionization mode Electron ionization (EI)
Transfer line o
MS/MS  temperature 280°C
lon source 280°C

temperature

He Gradient condition ~ Time A (%) B(%)
0 95 5
1 95 5
1.5 70 30
12 2 98
16 2 98
16.1 95 5
20 95 5
Ionization mode Electrospray ionizaion (ESI)
Spray voltage 5.50kV
te(;fseilrlaléltil}lre 450°¢
MS/MS  Curtain gas 25 psi
Neb(‘;szelr)gas 50 psi
Heter gas 55 poi

BOTIROISIIE HES UL 2EYUY 2%

AEd S AFAEMAA A THF] 7]E B
4,9 Wet MRLsS #&3tien, Hes 473871
T2 AoA ¥ 4F PLSE A&siith AxwiEe]
rsglEel fle A, 7HeAEe] AREleTIE 4
& ol wet FEFFS LHT AxAFE A83 Ve
= ol&UT?. AxATE A% A& ANES FEIFE
S IR FAEAEE(2022)S WO (Table 4)'Y, A&
o] FRTEFE AFFH 2.1.1.1 AR T 48t
SAXHORE 105°CoAA 7xH FFS 3t 33] ¥HE
AT "Hage ol&sin?. AxATE vs S 5
3 etk &, AR AT Ax AdAolmR
AxATE 284 FUtt

100 —moisture content after dreid (%)
100—moisture content before dreid (%)
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18 BF EEES F=7F 0.005, 0.01, 0.02, 0.08, 0.16, 0.2 mg/L
24 wpgel e KR4 AT AFF QY b 9ES FAAR 2280 710l 73] wEsel =
EEAA] B tolselelo] W AAstdrky. ok gelarh AFHel AHHE AHAF(Coefficient of
determination, R?)Z &213}$132, 74Z3HA| (Limit of detection,
Table 4. Moisture content of the sample before dried LOD) ¥ % #37(Limit of quantification, LOQ)E o}z
Group Sample Moisture content (%) o] 2= Hhyol w5k
Bokbunja 77.6 LOD = 3.3 x5/S
Fruit Jujube 70.2
Omija 30.5 &: The standard dev1at19n of. the response
Quince 783 S: The slope of the calibration curve
Root Ginger 88.2 ) . .
- 3Fee FXYUNE FEE FF89E 0.05 0.5 mg/
Mushroom Reishi mushroom - . L _ _ _
kg FEo R A2 § 7] A sLsHA 33 vk
& slol =51
Table 5. Aridity coefficient range of the sample Algsted S48kt
Sample (dried) Aridity coefficient range RSD R it d Di .
n | Ion
Bokbunja 3.89-4.26 0.00-0.02 esulls a sccusio
Goji berry 3.88-4.69 0.00-0.05
Jujube 2.08-2.67 0.00-0.02 Y dS
OJ i s oo 000020 404, d5&, A2, AFIA AIE Table 63
e o o 2k Ao 444 ARASE 0.9951-0.999, A&
Quince 3.84-4.15 0.00-0.03 1= 0.001-0.006 mg/kg, 8 FEAE 0.004-0.019 mg/kg
Ginger 720784 000005 = vehget. sl 2iser 24P 71 e A 4
Reishi mushroom i : 005 mgkg °|5te] FEWAE BHFEM FA 2
Table 6. LOD, LOQ, recovery rate, linearity of pesticides detected
Pesticides LOD"Y LOQ? Concentration Recovery+RSD Coefficient of
(mg/kg) (mg/kg) (mg/kg) (%) determination (R?)
) 0.5 102.3+3.4
Acetamiprid 0.0036 0.0108 0.9957
0.05 86.3+5.1
0.5 105.9+3.9
Azoxystrobin 0.003 0.0091 0.9966
0.05 91.3+4.8
0.5 112.3+3.0
Bifenthrin 0.0045 0.0135 0.9993
0.05 106.4+10.8
0.5 96.7+3.2
Boscalid 0.0048 0.0147 0.9977
0.05 96.9+5.1
0.5 109.5+2.5
Buprofezin 0.0029 0.0089 0.9996
0.05 107.4+3.4
0.5 97.9+0.6
Cadusafos 0.0033 0.0099 0.9993
0.05 108.0+6.4
0.5 88.7+2.5
Carbendazim 0.0012 0.0035 0.9993
0.05 90.5+4.1
0.5 101.4+3.8
Chlorantraniliprole 0.0035 0.0106 0.9981
0.05 98.6+3.0
0.5 105.7+1.8
Chlorfenapyr 0.0057 0.0172 0.9996

0.05 106.1+4.8
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Table 6. (Continued) LOD, LOQ, recovery rate, linearity of pesticides detected

Pesticides LOD"Y LOQ? Concentration Recovery=RSD Coefficient of
(mg/kg) (mg/kg) (mg/kg) (%) determination (R?)
0.5 104.3+£1.8
Chlorfluazuron 0.0027 0.0082 0.996
0.05 95.6+4.7
0.5 85.9+0.6
Chlorpyrifos 0.0036 0.0109 0.9981
0.05 108.1£3.5
0.5 83.4£1.3
Difenoconazole 0.006 0.0182 0.9974
0.05 107.9+£13.3
0.5 91.6+1.7
Dinotefuran 0.0023 0.0068 0.9971
0.05 88.9+4.8
0.5 101.7+£2.7
Etofenprox 0.0057 0.0172 0.999
0.05 104.9+3.0
0.5 95.1£1.9
Flonicamid 0.0019 0.0059 0.9986
0.05 90.2+4 .4
0.5 96.1£1.8
Fluazinam 0.0046 0.0139 0.9993
0.05 86.7+2.3
0.5 104.3+£5.6
Flubendiamide 0.0059 0.0178 0.9981
0.05 90.4+6.6
0.5 103.8+1.8
Flufenoxuron 0.0027 0.0081 0.9986
0.05 87.7+4.5
0.5 103.9+1.4
Fluopyram 0.0038 0.0116 0.9972
0.05 107.5+£9.2
0.5 94.2+4.7
Flutriafol 0.0022 0.0068 0.9996
0.05 94.6+5.0
0.5 108.1£3.7
Fluxametamide 0.006 0.0183 0.9977
0.05 107.6+7.7
0.5 104.7£1.0
Fluxapyroxad 0.0059 0.0177 0.9986
0.05 103.0£4.1.0
0.5 100.7+4.0
Hexaconazole 0.0058 0.0175 0.9964
0.05 87.7+6.3
0.5 83.9+2.5
Imidacloprid 0.0023 0.0069 0.9977
0.05 85.4+5.4
0.5 115.9+2.0
Indoxacarb 0.006 0.0182 0.997
0.05 109.5+6.4
0.5 97.2+£3.9
Lufenuron 0.006 0.0181 0.9982
0.05 102.3£4.5
0.5 111.6+10.0
Mefentrifluconazole 0.0062 0.0188 0.9962
0.05 90.3+4.5
0.5 105.7£2.4
Metaflumizone 0.0032 0.0096 0.9989
0.05 96.9+4.8
. 0.5 118.7+8.4
Methoxyfenozide 0.0062 0.0187 0.9951
0.05 87.4+3.9
0.5 107.5£5.6
Metrafenone 0.0028 0.0084 0.9983
0.05 86.7+4.8
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Table 6. (Continued) LOD, LOQ, recovery rate, linearity of pesticides detected

Pesticides LOD" LOQ? Concentration Recovery+RSD Coefficient of
(mg/kg) (mg/kg) (mg/kg) (%) determination (R?)
0.5 105.0£2.8
Myclobutanil 0.004 0.012 0.9996
0.05 106.8+3.7
0.5 95.1+1.2
Penthiopyrad 0.005 0.0151 0.998
0.05 107.9+£7.3
0.5 90.5+1.4
Phenthoate 0.0042 0.0127 0.999
0.05 107.7£7.3
0.5 80.7+2.0
Propamocarb 0.0049 0.0147 0.9996
0.05 90.4+4.3
. 0.5 90.7+13.0
Propiconazole 0.002 0.0061 0.9978
0.05 98.0+5.4
0.5 105.6£3.6
Pyraclostrobin 0.0032 0.0096 0.9988
0.05 94.6+4.1
0.5 113.9+4.1
Pyrazoxyfen 0.0054 0.0165 0.9958
0.05 88.4+5.7
0.5 96.5+3.1
Spiromesifen 0.0049 0.0149 0.9981
0.05 102.4+3.6
0.5 97.542.0
Tebuconazole 0.0027 0.0083 0.9996
0.05 106.0£3.5
0.5 88.3+0.7
Tebufenpyrad 0.004 0.0121 0.9985
0.05 104.5£11.1
0.5 100.7+1.3
Triadimefon 0.006 0.0181 0.9987
0.05 107.6+9.0
0.5 97.6£5.6
Triazophos 0.0037 0.0113 0.9992
0.05 91.6+7.3
0.5 117.1£2.7
Trifloxystrobin 0.004 0.0122 0.9992
0.05 106.2+10.5
0.5 84.9+6.9
Zoxamide 0.004 0.0122 0.9978
0.05 93.2+6.0

YLOD: Limit of detection
JLOQ: Limit of quantification

Fa 87152 12-1107KA] AE== A5k Jom),
710 A3ttt 7F Tk gt 482 0.05 mgkg
FEoA 80.7-118.7% WMol 0.5 mg/kg FEoNA 85.4-
109.5% ®$ol™ Ju == 2} (Relative standard deviation,
RSD%)E 0.6-13.3% 22 yebgth, FAAT2 S5 7]
—-(Union national food and agriculture organizaion, FAO)
2 FH A (European union, EUYS 3|58 2 AiisE
Hzpo] 715S 2+ 70-120%9F 20% oW = A3k
om I AET AEH v ZFAA A3
7ol =gkelol] wat 0.01-0.1 mgkgel XA 3F& 70-
120%, RSD 22% ©]3&}, 0.1-1.0 mg/kg®] Fxolx 3|5&

30 F

-

70-110%, RSD 18% ©]3t= AA|sl ATH?. wepr] &
Ao AHEE BEAWHE Ao A Aow
[2azl=

B2 e 2 Tt

20213 12¥€9%E 202293 8¥7HA FU A F5H 2

FyEEiES FAAASI ek AHE A
om, F5H A& 2 ZI= Table 73 2ok 755
25 AREeke] AF HAom 7127 F 4271(58.3%)A]
AFEFol AEHUT. 50% oYY B HAEEL ®
FE2 JFAWA 100%, T+71AF 82.4%, Sv|AF 2 AT
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Table 7. Detection rate of pesticides residue in sample

Sample (dried) Number of Number of Detection rate ‘ Number of Violation rate
samples detected samples (%) violated samples (%)

Bokbunja 9 1 11.1 - -

Goji berry 17 14 82.4 2 11.8
Jujube 16 9 56.3 - -
Omija 14 10 71.4 1 7.1
Quince 7 1 14.3 - -
Ginger 7 5 71.4 - -

Reishi mushroom 2 2 100 2 100
Total 72 42 58.3 5 6.9

71.4%, I 56.3%0°]t). FAHAL] H$ 100% HEE
HYou g F59 vld] A4 A47t F 2402 &
£ HolM FxwAlo] o2 F&of Hjs] AFFt A=

g

o] w7 Uehle E5ola darloe edlel

o
=
o}
=
=

A

=

7b Sieka Azks, 27449 AREF R el o
shea e,

3 72 F HYF SEZLS BEA, VIR, dF, @
v, wakE % 6370 % 357000 ojsl wRsekel AEs
o] 55.6% WEES HATH Yu 5L Ak eAE B
A, POV, UE, orAe) wok A gl 8%
BIPOr, Kim 59 B}, 7714, thF, ovld, 2
38 TP HAF L AT 5o AFREENE IFE
FAALE AR W BAFAML SL6% HEES B
ek st olsh 2ol AxBNE BARE HEE

o

FAFAN = AEFES B2 olf= Erlol AF

M

X o ol r e
Lol TS

Ho g Fofo] HFE el O
Bl 4&H] 7)7bo] #7] wjEel Aow JFATHETH, AY7te)
T+, F 71 F 570 AEHA 714% AEES BA
A8k Kim 5192 2 oFg-§ 51 3 A% T 2A0F
9 1

i)
=
1
M
>
do
9

O

R
9 AREAFAME ARl 4%
vk Qom, oleld AEE Aole Ais
24 o 5opo] thErks AolM Z1eldika A,

OoO™1 O
2P EEAES AR FANERA AF I FEAA 2
Al TAE] 71E 9 44, ol Wt MRLsS 384, )
HEER), 2AEFER), MEFEA), 2/AE7Y),
PLS (0.0lmg/kg) =22 Ag3tH, NEEFEA), /M
F(2l 715 2 PLS (0.01mgkg)E 2 &3l= A5, 78
g AL 98 FE5E AxASFE AbEl 71ES A
GBS, FEE AxASFe] 4 Table 59 2o,
o] AZRASFE 2082679 #HoZ AT 675 T

el

R

flo

oo ghe velon, 29 B2 3 Y %

S8 vehd F5e A7eldn.
A2 e BT 28] w2 LFHAH Table 8

3 At F 43F9 FoFo] 1333 HEEHJL, 1 F A
A 20%0] 753](56.4%), 5A 23F 0] 583](43.6%)°]
AZEAT AA| 9 AFA7E O AEE o= wof

Table 8. Detection frequency by type of pesticide

Frequency
Classification Pesticide of detection
<MRL" >MRL
Fungicide Azoxystrobin 5
Boscalid 2
Carbendazim 11
Difenoconazole 6
Fluazinam 5
Fluopyram 1 1
Flutriafol 2
Fluxapyroxad 2
Hexaconazole 1
Mefentrifluconazole 1
Metrafenone 2
Myclobutanil 3
Penthiopyrad 1
Propamocarb 2
Propiconazole 1
Pyraclostrobin 10
Tebuconazole 11
Triadimefon 1
Trifloxystrobin 6
Zoxamide 1
Sub total 74 1




Table 8. (Continued) Detection frequency by type of pesticide
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Table 9. Detected pesticides exceeding MRLs

Frequency
Classification Pesticide of detection
<MRL" >MRL

Insecticide Acetamiprid 0 1
Bifenthrin 2
Buprofezin 1

Cadusafos 0 1
Chlorantraniliprole 2
Chlorfenapyr 8
Chlorfluazuron 1

Chlorpyrifos 3 1
Dinotefuran 5
Etofenprox 5
Flonicamid 2

Flubendiamide 0 2
Flufenoxuron 2
Fluxametamide 2
Imidacloprid 3
Indoxacarb 2
Lufenuron 5
Metaflumizone 1
Methoxyfenozide 4
Phenthoate: PAP 1
Spiromesifen 2
Tebufenpyrad 1

Triazophos 0 1

Sub total? 53 5

Total 126 7

MRL": Maximum residue limits

o, AA| 2l carbendazim, tebuconazoles Z} 113]
A AZERow N Fof FollA] 7 s AEE
St} Carbendazime benzimidazoleZ] A<A|Z benomyl
3} thiophanate methyl2] DJAMHE0]H?2) HFo|s) 35
7RG Qo] g F AR FollAle] AEH WAl ARE
97 U, M EoleA Eore Ao O Ei ““ﬂi
FE oA SEe FE2 FEA Wl 28 2 AdET
7R ZpF7717k0] Aua BRI E S T, Tebuconazoles
triazoled AFAE 7}3 AT o]y EA W FALY
ergosterol A3FS Adsl= Mg 7|How FEEe W
AgZE 7HA L JTp0. mpepA] oheFgk 2ol F A
2 olg5 3lon, E3] tebuconazoleS I Fol 9o
Me 2% FEolF B dFHHo tig WA EAT} Fot
ARERIETZE & Zo® HAEL T

o Conc. MRL'
Sample (dried) Pesticide
(mg/kg)
B Acetamiprid 0.0831 0.05
Goji berry .
Flubendiamide 0.2436 0.04
. Flubendiamide 0.5531 0.04
Omija
Fluopyram 0.1905 0.04
Cadusafos 0.0473 0.01
Reishi .
mushroom Chlorpyrifos 0.1387 0.01
Triazophos 0.1201 0.01

MRL": Maximum residue limits

URsUHEIIE(MRLs) X1t

E=AE 2E —;51_9_711 o|Ao Z h—_oko] Az= 7:1_7/].
Table 99} 7 T 3FE 7R %711} 2739 1—t—
zt acetamlprld . ﬂubendlamlde 134
flubendiamide 1], fluopyram 13], ﬁx]‘ﬂ“ 27 Oﬂ/ﬂ =
chlorpyrifos =2 2 triazophos ¢} cadusafos®] Z}Z} 1314 7
50 F 6.9% 23S BTk 7 FEEL 74 F5
A1 MRLs7F A=A ol 0.01 mgkes 71ES 485}
Row, #7122 u|Ae] A9 HA ettt AxAFE 3L
3l MRLs 0.04-0.05 mg/kegs &3} Th

T2 A B LTS 2 ete] HEE acetamipride
FAHE| BAle= XU ER, FAEEF 5o WAl A
|Ee FEEYIAHIAY T8 dFAelt®. &
g P72 B 8T 2 HEE
flubendiamide> ZHz} 0.2436 mg/kg 2 0.5531 mg/kge] 7
ZHon, FEFFS B 7IF (0.04 mgkg) thH
Ztzt 6ull, 144) =2 ZHR-Folt). Flubendiamide= diamide
Al AFAZ 2552 Ryanodine receptors (RyRs)ell 2
gtated Az AFgaoA Cae] HES s =H
<5 v B A 8qA et e P5s fEst] FF3ES
2 Apgel] o]2A gt sAIRE 2 diamided] AEAl=
L& sl tiste] A3 o] mEA Yehtal 9l
T BAE o, o] wE ARl theh o7t
a3, 2021 ﬁ7lE FhE AREF FAARAA

flubendiamide= 33 $14:(2019-20213) 2 ¢t 5oF 34
02 HIFAJTPO, oujroA B L7ES sl HE

AL A A E HAH
Fluopyram A &fFol] 2 Wg 3= 53 ?j’— 3,
3 WAl Gt 5 WRE ol A A3 Wl
HelM = Agass 7Ie),

FA Al MRLsS 2343+ 255 &2 cadusafos,
chlorpyrifos, triazophos®]1th. Cadusafos= 71214 A
AN 25 2 HAFFE BHOZE s ZHd ZE o}
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Table 10. Risk assessment for human health exposure pesticides detected exceeding MRLs

Corrected Food daily EDI? ADIY MPIY
San'lp le Pesticide detectlgn intake? %ADI®
(dried) conc. (g/day) (mg/kg/day) (mg/man/day)
(mg/kg)
Goii b Acetamiprid 0.0169 0.005 8.43.E-08 0.071 3.905 1.E-04
oji berr;
! Y Flubendiamide 0.0551 0.005 5.01.E-09 0.017 0.935 3.E-05
Omii Fluopyram 0.0440 0.01 4.40.E-07 0.010 0.550 4.E-03
mija
! Flubendiamide 0.1277 0.01 1.28.E-06 0.017 0.935 8.E-03
Chlorpyrifos 0.1387 0.0001 1.39.E-08 0.026 1.430 5.E-05
miilrsoh;m,) Triazophos 0.1201 0.0001 1.20.E-08 ; ; ;
Cadusafos 0.0473 0.0001 4.73.E-09 0.0004 0.022 1.E-03
DCorrected detection pesticide concentration (mg/kg) = Detected pesticide concentration/Drying coefficient.
YFood daily intake (g/day): Pollution level monitoring standardization guidelines for each hazardous pollutant.
YEDI: Estimated daily intake = Food daily intake (g/day) x Corrected detection pesticide concentration(mg/kg)/1000
YADI: Acceptable daily intake.
Maximum permissible intake = ADI x 55 kg
9% ADI(hazard index) = (EDI/ADI) x 100
Ao oA Agow BB AU Aol Fol HF  wHHTG)
e frote] AbetA P, WHO (World health AxFAES] A FRE Q8 AAFEAY AR
organization) cadusafosE 15 (Class 1b)S.2 B/}l T IR E7IT Uik Be E St Aol s}
AW FFL T TR ofe] Frke AR AESE O 4Z7EH @4 MRLyE 485 dRsiEe o
Aotk Chlorpyrifose A2 Woll 370e] 49 Foln, AHFAE 7% Fedas g3 AxAs
A2 7HAAL o] e Eal7E oHal BEGAAe AF E H&ske dAol7] wEel dxEitEe] MRLs 24
A Faste] Rl =oh f710A AFARA A 2 AREEEC] HA ¥ FoEw Aol S8 AA IF
AGBAY P DTUY FHRE BHLS ARG, 2 v gow YEn?)

AEe] AP RFY JFE7E A1, A=A Eefrt
oJH ¢ Folu FAEAAN AEEe B9 B B
JZF Y, Triazophos= o, o-diethyl o-1-phenyl-1 H-1, 2,
4-triazol-3-yl phosphorothioate® 2 ZH $5HA] A=<=
7107 AFSA A A HelAleE S5 ARl o
g 54 2A7E S E AT

MRLsS Z#43F 5 2% iy 229 w5549
E2 HYF ¢ IFHA g RUEPES 53 A
Ql ¢ b7 FEo] sttt AekEw, ot
71 e A s 9 kv B e strar A
ot o] & flEA = AF FAFEl g ik 2 LR
= , AT FAES AxEAE]

Aol A A EAtEst t2A detshed ol w0l

[e]

™

)
N

U
off
>
it

[o
>
2

o
N
ol
ol
£
rﬁ,
=)
ol
ol
.

2 AT = FHolA FEEe A FTgEitES] %
FEoF HAHE A S 7EE 727 tideE e
S YA AlEE QuEChERSH LR HAj2|dh &
GC-MS/MS, LC-MS/MSE ©]&3te A3t} 2]-okF§
e F 7EE 124 5 424(58.3%)004 FHREeko]
ZFon, AEH SAES A 14, 7714 1474, ol
3 97, 2mA 1071, B3 14, A7 57, A 27
oAtk . F F7IA 274(11.8%), LuAF 14(7.1%), 9
WA 271(100%)°14 2HFsof 8187]15S 238t 4
ZHYTh ASEFS 43F0F AHA 205 753, AFEA|
235 583%]0|%] o, A#A| carbendazim 2 tebuconazole®]
72y N2 7H¢ viisHAl AEsEdn. d871eEe =39
ste] AEE TS acetamiprid, cadusafos, chlorpyrifos,

¢

flubendiamide, fluopyram, triazophos® 2 &5 75 23]
{7150 AAEA e PLS FEo|Urt. AEZoE &
FE AA A, AEE, AEVEE THHCE g6
2 ) Aokgaisel ek A5He) ok delvh
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