il _EEEE —— (. [ |

‘jPA W) 4 BT 22 E ChinJ Pharm Anal 2018,38(9) -1579 -

RIARIE - RS ENEEWEE R 5 MEEREREFLE
TR LEER LR EARRE SR

(1. 5 s AR IR e SR 2 A AR MRS hots B M) 324003 5 2. WIVTAS K IR s B2 5 ARAGE B, B 310016
3. IR AR IR KRE R R 325027 )

WHWE HW: 21 aABEE - $RAEENTHEDRE TSP S ABEERE N (XRBEA K ELR
Joe V3| R AR T B FERE R M R R IR ) 098, ik AR A 1% TR LR R BT, 2 T RABR4E
N- RAA T =f (PSA ), & 2K Z (GCB ) 5 B4, £ A Accucore XL Cy &34 (4.6 mm X 150 mm,
40 pm) 4 &, A FE(A) F2 0.1% FBRAKE &R (B) A7 At 474 & %5 (0~1.0 min, 45%A; 1.0~3.0
min, 45%A — 80%A ; 3.0~8.0 min, 80%A — 95%A ; 8.0~12.0 min, 95%A ; 12.0~13.0 min, 95%A — 45%A;
13.0~17.0 min, 45%A ), 7% %4 0.4 mL - min~ . F#RA $ B0 Yl iE & F a8 X, R I B f o &8
T, R MNILRIT, AFE ARFARARPREMNBBEEFTAN; EHHFALHBEETH
F AN LRI FSRIAF ENEZ R, SABIEFA MAF AN ERERERIT, AL ZHE 0993 7~0999 6, 5
MBI R AR A TRA 3.0 ug kg, £FFMRA 10.0 pg-kg's &6 Ay R = &3t47 10.0,20.0
F2 100.0 pg- kg 3 ARTF AR DGR, P34 BDK R TEE A 76.3%~117.1%, RSD # 0.70%~14.3%., #5it:
I ik Reih B R AMRE R AL AR R e 5 MBI R F A ARG R A TR,

KEBIF: M RNE T 50 Bl A AR N ; kA — R TE; WORBLE e v A e vl e A T e AR A
e 5 bR 1 e

FESES:RI17 XERFRIDAD : A XERS:0254-1793 (2018 ) 09-1579-08
doi: 10.16155/].0254-1793.2018.09.16

Determination of five amide fungicides in plant—derived product by
liquid chromatography —tandem mass spectrometry
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Abstract objective: To develop a method for simultaneously determination of 5 amide fungicides ( mandipropamid;
ethaboxam ; amisulborum; silthiopham ; penthiopyrad ) in plant—derived product using liquid chromatography — tandem

mass spectrometry. Methods: Sample was extracted with 1% formic acid in acetonitrile and purified by Querchers
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method with magnesium sulfate, PSA, GCB. The Accucore XL Cig column (4.6 mm x 150 mm, 4.0 pwm )was adopted with
the mobile phase consisting of methonal ( A ) —0.1% formic acid solution ( B ) with gradient elution ( 0~1.0 min, 45%A,
55%B; 1.0-3.0 min, 45%A — 80%A , 55%B — 20%B; 3.0-8.0 min, 80%A — 95%A , 20%B — 5%B; 8.0-12.0
min, 95%A , 5%B; 12.0~13.0 min, 95%A — 45%A , 5%B — 55%B; 13.0-17.0 min, 45%A, 55%B ) at a flow rate of

0.4 mL * min~'. Mass spectrometer was operated in the positive ion mode using select reaction monitoring. Matrix—matched

calibration curve was used for quantitative analysis. Results: Five amide fungicides were not detected in strawberry and
cabbage. Amide fungicides were detected in grape. The results of the test meet the requirements of the European Union
regulations. The linearity of the calibration curve was from 2.0 to 60.0 ng * mL™" with correlation coefficient of 0.993 7-0.999
6. The limit of detection in the method was 3.0 g« kg'. The average recovery of amide fungicides at three levels of
10.0, 20.0 and 100.0 pg - kg™ were in the range of 76.3%—117.1% with the RSDs of 0.7%-14.3%. Conclusion: This
method complied with domestic and foreign laws and regulations for five amide fungicides in plant—derived product.

Keywords: plant—derived product; amide fungicides; high performance liquid chromatography—tandem mass

spectrometry ( HPLC-MS/MS ); mandipropamid ; ethaboxam ; amisulborum silthiopham penthiopyrad
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Tab.1 The optimized spectrometric parameters for amide fungicides

254 R ERCER B B ] EERIE Tl fig

(drug) ( precursor ion ) m/z ( product ion ) m/z ( dwell time ) /ms (s=lens ) /V ( collision energy ) /V
XUH e ( mandipropamid ) 412.0 328.0° 20 88 14
412.0 124.9 20 88 35
WEME I ( ethaboxam ) 321.0 183.0° 20 96 22
321.0 200.0 20 96 26
M| T I ( amisulborum ) 466.0 226.7" 20 81 22
466.0 148.1 20 81 46
FEVE G ( silthiopham ) 268.0 138.9° 20 82 19
268.0 73.0 20 82 32
MHEBE % ( penthiopyrad ) 360.0 176.9° 20 82 35
360.0 275.9 20 82 14

T (note ): 47 AEE 1 ( quantitative ion )
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Tab.2 Linear test results and LOQ of five amide fungicides for cabbage matric

S| By ) LM (linear range ) o
i i r o LOQ/( g kg)

(analty ) (linear equation ) /(ng-mL™)
WU 1 ( mandipropamid ) Y=4.642 x 10°X+4.975 x 10’ 0.993 7 2.0~60.0 10.0
WEIE B 1% ( ethaboxam ) Y=1.024 x 10°X+8.408 x 10 0.999 6 2.0~60.0 10.0
n |k T 1 (amisulborum ) Y=1.220 x 10°X+71.60 0.995 7 2.0~60.0 10.0
TEBERINE ( silthiopham ) Y=8.797 x 10°X+9.002 x 10 0.998 4 2.0~60.0 10.0
MHEME % ( penthiopyrad ) Y=9.405 x 10°X+5.681 x 10’ 0.999 4 2.0~60.0 10.0

®3 OKXRSFEZERBER(n=6)

Tab.3 Recovery and precision for 6 replicate determination

XU A e TEM A e | i A A FrEE TR N AE TR JHe
( mandipropamid ) ( ethaboxam ) ( amisulborum ) ( silthiopham ) ( penthiopyrad )
wm R opy 1 T A Pt
(matric) L dded)/ R e alies afies e
(mg ke') (average  RSD/%  (average  RSD/%  (average  RSD/%  (average  RSD/%  (average  RSD/%
recovery ) recovery ) recovery ) recovery ) recovery )
1% 1% 1% 1% 1%
i 10.0 98.5 4.9 99.8 1.7 85.5 143 100.5 4.4 104.3 52
(grape) 20.0 109.3 37 92.8 4.6 90.4 37 103.8 3.6 104.8 1.8
100.0 117.1 26 104.2 1.6 106.9 1.0 108.2 2.8 108.0 22
[EE 10.0 80.2 24 89.7 4.6 90.3 4.4 935 2.8 89.8 1.6
(cabbage ) 20.0 78.1 13 90.3 1.9 763 6.6 90.8 2.9 86.1 2.1
100.0 79.9 43 90.9 3.1 79.6 7.1 89.8 26 88.1 49
3 10.0 943 6.3 955 42 85.8 10.9 9.5 39 97.7 37
(eelery ) 20.0 91.7 6.8 925 2.0 90.5 72 95.8 33 952 3.0
100.0 94.1 1.7 914 3.1 923 49 94.6 1.7 939 22
#JR 10.0 109.7 27 96.2 35 106.3 8.7 109.0 43 107.5 33
(eucumber) 5 101.1 12 95.6 1.9 102.7 4.6 104.4 24 102.8 1.4
100.0 105.3 20 993 0.7 101.0 3.1 103.1 1.7 104.6 2.1
i 10.0 107.7 55 103.7 3.0 913 6.4 102.3 32 103.7 5.7
(tomato) 20.0 103.6 1.8 98 4 0.9 85.9 8.0 98.6 3.0 99.0 20
100.0 98.6 0.8 101.9 1.1 95.5 32 98.5 1.2 97.8 15
Eix 10.0 116.0 6.9 1123 2.3 113.7 6.7 111.0 4.1 111.7 5.5
(strawberry) 5 103.5 33 106.4 35 103.3 35 101.8 23 102.4 1.9
100.0 103.7 1.9 102.9 13 103.5 1.6 98.9 1.8 1015 0.7
3.3 JnEREEAUN T B, i) B I 2 € B M 2.0.,5.0,10.0,20.0,40.0, 60.0
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Tab.4 Recovery rate of pure calibration and cabbage matrix—matched calibration for 6 replicate determination

[FISCRAE R (recovery range ) /%

AAFIBRHEMIZE ( pure calibration )

FEFhRE 2R ( matrix—matched calibration )

K- XUIE  WEMERRN:  WIMREE REWEGEME  MCVETERE  ODUBRIE  WERRRNG MSIMRRN REVEREIEG  HUER
(level ) il (etha- FiE Silthio- ( penthio- il (etha- i (silthio-  ( penthio-
/(g kg") (mandipro- boxam)  (amisul- pham pyrad)  (mandipro- boxam)  (amisul- pham ) pyrad )
pamid ) borum ) pamid ) borum )
10.0 37.2~41.2 652~69.2 58.0~62.4 75.6~83.6 48.8~50.8 78.0~83.0 84.0~95.0 84.0~95.0 90.0~98.0 87.0~91.0

200  49.6-52.0 69.8~73.4 51.6~58.8 81.0-85.5 552~56.8 76.5~79.5 88.5-92.5 71.0~82.5 87.5~94.5 84.5-88.5
1000 613~67.9 734~79.6 56.2~67.3 85.5-923 622~70.4 77.3~85.1 87.0~944 72.8-86.9 86.3~93.0 83.9~94.5
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Fig. 1 Multiple reaction monitoring chromatography of five amide fungicides standard solution
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