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Study on Residue of Metribuzin in Summer Soybean Based on QuEChERS-
HPLC-MS
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Abstract: In order to effectively analyze the residue safety of metribuzin in summer soybean( with pod) , green bean straw,
soybean and soybean straw, this study established a QuEChERS sample pretreatment coupled with High Performance Liquid
Chromatography-tandem Mass Spectrometry (HPLC-MS) , to evaluate the residual safety of 70% metribuzin water dispersible
granule in summer soybeans sampled from six areas in one year. The extraction of metribuzin from summer soybean green
beans( with pod) , green bean straw, soybean and soybean straw were extracted by QUEChERS pretreatment technology with
acetonitrile, purified by PSA and C18 simultaneously, then scanned by MS spectrometry multi-reaction monitoring mode, and
quantified by matrix matching standard curve external standard method. Metribuzin in 0. 01 —0.20 mg-L ™" range has a good
linear relationship, the correlation coefficient was 0. 999 7, the standard addition concentrations were 0. 01, 0.05 and 0. 20
mg-kg ™", the average recovery of metribuzin in green bean (with pod) , green beans straw, soybean and soybean straw was
96.3% —101.7% , the relation standard deviation (RSD) was 1. 1% —5.2% , and the quantitative limit was 0. 01 mg-kg™".
This method is simple, rapid, sensitive and accurate, meeting to the requirement of detecting the residual quantity of
metribuzin in summer soybean. The final residues of 70% metribuzin water dispersible granule in green beans ( with pod) ,
green beans straw, soybean and soybean straw were all less than 0. 010 mg+kg ™', which were lower than the MRL value of
0. 05 mg-kg ' metribuzin in soybean stipulated by China.
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41 A-FF] 37 AR, A4S 7K 3 BORL R L AT v A
I EEEA, FERICTER T DR F M EEY
L Bl AR R g i 2 7 U LA 55 O
FEHF R, R R BN R — NI T
BT I NF R, T B R E R R R R K TR
Hrh R RER B 9 R 0.05,0. 05 F10.20 mg-kg ™',
— HARIRAE VR (ADD) 7 0. 013 mg-kg ™" bw'™'. i1
I [ o o FH A 2 it B O i W8 25 ( CAC) Rl 7 1%
R LEAE IR B A B PR & . TR (EU) BLE
WE R K G B BR R 0.1 mg-kg ™',

R, e R Y A D Oy 2 32 A WA
B OO i — R R T SO
B RS - IR TRL T S T R
B2 RS )7, IHAE RS, e 4 28 &
ASCRI AR A B WL B A8 80853 08 7 T AR 2 I ], Ak
HAE & D, 1 QuEChERS ( Quick, Easy, Cheap,
Effective,, Rugged and Safe ) J7 ¥ 7] 4 /K R SE LA
Fe -3 B A 2 5% B RO R AL RO 1 P T X
T A FRRE I 2R FH 6 43 HC1EAE 26 BN 25 B )
PEATAAL, U N 25 Fh 3L EAT U5 AR 20 B, TR BE A
RCHBI D K AR AR, fiE E T A% P 23 4 el A LA
(R 53 BE , I 1T 3R AT d5c Y A 24 [l W 3, 4 gl R A
PERAR 24, B R A S AL AR TR 5 kit fo T — ST
ey ClnRm) iy LA, 4 A4 S5k 2k BB (GCB) |
N - NS e (PSA) (C18 S5 A S B bk v
Ak, Pl S R EA TG S B A ) 2 S B,
DURA S P, fof v 50 A0 S5 00 A, A 45 L PR
K JE. Dong %" R QuEChERS J5 ik 4b 3 T 4
Y B SEFACRAE o, IR IE T 5 MR 2510 5k B =
FUNZIT ik B PR s SO, T T AR 2 5 B
FH BRI, 5K PHESE K QUEChERS 5 B 4145
W HL Bl 8 3 R AR 2 G, |l T — bR AR
MG rh =R R A TR B &y vE . BRI g
TG T QUECKERS Jy ik, I3 Rk IS
ARG XS K T 829% W - S 9 Y - Ji < TR Ll R A 7
B BRI AE

ARWFFEBIT T 70% W BT 7K 53 BORE ) 78 2R
A H ARG, LA B (A 3E) T SRR
K K GREF BSR4, @57 T QuEChERS-
HPLC-MS 3 o 8 0 i 5 B i 9 7 vk, T Je 1 BR
TP R I it A A PRI S R AR R A AY, LA
$1 Ry A I v R R (14 22 4 fE PR RUIRS: A 4 A A
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L1 ##

PR g HOR )8 R T L A S IR
CRUE M T R BT 2 R A kR SR
JUARA TN 6 A1 M T R 13 KR
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(1)

x1 #HilXE
Table 1 Test soybean

iiﬁi? iﬁ}.ﬁj‘\ uﬁ'zﬁ i%%‘éiﬂ
No. Location Variety Soil type
1 IV R TR L B i 13 Bt
2 L PG A 32 3 i J L HE 13 (RS
3 BRABEMTTINT T 2 13 gL
4 TR AR S TR R #5196 Tt
5 IR A TR AT ACGE X L HERE it
6 FRATTMTTEIXOUES M ARRE YL

1.2 FERFESHE

R F bR AE A (99. 5% , f5[E Dr. Ehrenstorfer 23
) 370% W& B R 7K 43 HORL 7 5 £ (833 4l , Fisher
ST s TOKBRIREE (b ali, L)) s AL
(Ml AL 5UAE T ) s PSA 3 0 T AR 2 G Ak 57
A1 C18 J3 i [ AR AE g AL 751 ( R EE g A R B
AIRAF]) o

Agilent 1200 i AH 515 {F1 API2000 52 K PO
FEBTIE A (35 [E Agilent 23 7)) ; TKA-2 5 3 A) JKAIL
(TEIE) 5 = B0 L Thermo 24 H] ) 4%
13 Rmigit

S BRCAARE Yy A 25 5% B AR B6 v ) L N IX
AN 100 m*, % 2 A RE /N X, 1 AR/ X
o v A W S a2, 2 1 WK, it 24 R R
525 g a. i hm 7 X REIX BHE K

LRI 2 1) SR A 1 58 /N DX AT RN XY
HUOEE) FERMA AT -20 Cuksrb. K
SR IR 4 1) SR B 1 365 /0 DXRTXT e /)N DX R 3 A
KRGFEF . BRI BRI/ NXCR 2 M
o RFBENLERAE D, (0 38) (i SRFF R
SR GREFAE NI T 12 R ES, B
(CilF ) PR ERE S ERE IR b o U REZE T kg
T SRR GRS AR S B ICEARA R 20 1 kg,

R R T A 5 it v A 245 % B At R o 1Pk
PRIGHEIY |, IR AE 7R R 30 d NASRE S8 LR
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T B TR RS R PR G , R 25 PR i U8 i 2 6 ke
JE A B AR T o, 25 B S TR A S R T R 2
T R B DR BR BN P A T 5

1.4 3%

4.1 #HZaad® SHRREEGHER) FE
FEAF K KGR S ¢ T 50 mL .04,
A 10 mL Z 520K, 1 g S ALEhFn 4 ¢ ToK IR
B Y2 min,5 000 remin "' FEL S ming BEE
Wiss 1 mL 10 mL B0 T, A BIIA 15 mg PSA
115 mg C18 HEAT 4 H I AHZE B4k , 8 2 min,
5000 remin~' FE.L 5 min, R 0. 22 pm g

R, R BE AR €3 — T I TSR

1.4.2 BBEH (0355 Waters XBridge-C18
35 F: (150 mm x 2. 1 mm,5 pm) ;#7520 °C 5 gk
S b SRR, AN O : 0.1 % HR K
VR 70:30(V 2 V) 3 3# 0. 25 mL+ min ',

J i S5« HE S 25 B IR (ESI) 5 1E 25 B
BMHEHE:S.5 KV B F IR 450 C; F K
(GS1) :20 psi; 5 By A (GS2) : 25 psi; A <
(CUR) :20 psi; fiffiE % A (EP) :10 Vil % H 1
H1 1 (CXP) 24 V5 Z2 8 S i s I ( MRM) AR 158 7L
B i) PSS RO E IR 2

R2 ZEREKUEX TREMRHNRESH

Table 2 Mass spectrometric parameters of metribuzin in the multiple reactions monitoring mode

TR ER ] SE M 1% E i T i i) ERERIE A AE A
Retention time Qualifier ion Quantitative ion Dwell time Declustering potential Collision energy
/min /(m-z7") /(mez71) /s /V /eV
1.91 215 186.9 0.2 53 27
1.91 215 130. 8 0.2 53 31
143 Aff ik Bkl BAT O ey 2] R D, -¢,

FFRAES: 0. 001 ¢(A5HHZ 0.000 1 ¢), JH Z i1 i
A 100 mL, #l45 10.0 mg- L™ R ifE % 4,
=20 CIR#AF . ¥ 10.0 mg-L™" W& AR AE B £
& B L A5 0.005, 0.010, 0. 020, 0.050, 0. 100,
0.200 F1 0. 500 mg - L™" Z2 5 A5 E VA 8, B BRI
FE IR AR (0 3/ BT 3% S5 T SR AT DU, DA R
FRUES oA P 5 I D s v i I AR E AR HE T 2. v h
W A A U T PR, AR VA VRO B T AR 2k
1.4.4 g Eam ST Ines s, 434 e 5
PRGN 7 ¥ 1 R A B SRS B R, TE S B L (O
E SR o N NI AN NI b o = ST s o | RN ]
0.010,0. 050 F1 0. 200 mg-kg " 3 > 7K - 1y W5 B i
FRUEI, B Ibs AP A2 5 O, L E3R AT i
N e

1.4.5 A MK FEALER 6 AL H 5 A [A]
KRG AAEE AL 1 kg 928 R SO 28 85 T, B
1 mLY&EEH71 000 mg-kg ™" (148E B % T 200 mL 7K
Hh, FH K AT 34 ) b W2 R ) 5 O M G FE K 2 b, i
FEYSA) IR A SR, F A B8 A28 RE 5, B0 30 g
fitife T - 20 C kA BUETIFE o 0,30,60,90,
120,150 1 180 d; VA7 i I g ¥ 28 . &2 i 3 .
YRG0 B ] B A R i, E K 2 28 SR T o A R
B 2R E N 1 mg-kg ™' o

BRI R A A D (%) =—— x 100, J%

H, D g B AR R (%) 5 Co N RE S 1 BR vk
(mg-kg™") 5 C, JRER ARG B (mg-kg ™) o
1.4.6 BAEG I HIBCRIEY AR 255% B
SEEEIY Y 7E 6 SR I A L) T0% W R K 43
ORI X 4 1 S R SRR IS AT AT 1R
WE%E i B 525 g a i -hm 77 IR YR M A5
L CHIE) T OAEFE T RS T 5L 5 v i
U 1 S A B
1.5 BUBSH

B BT T A AR Analyst® 1.6.3

2 HFR5SH

2.1 ZHEEXREREER

FE5 ~50 pge L™ Y0 FE P, W o g e o A5
R R R P Z T 2R y =279 +
23.5,R* =0.999 7 &/ 8 (LOD) K1 2.5 x 10 " g,
LR EE AT E S R KO RO
FF e B ) 22 H PR (LOQ) 2 0. 010 mg-kg ™',
2.2 fnEREIYERIE R A5 E BT

AN 0. 200 mg- kg ™" R R AR ERE 9 SR
PrFE b s & 1 s, § 0 () (B S RFE
K KGR BTAE AN 28 S5 10T H Wit (] 34 4
1.9 min 547,
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A~ D2 FRRUERE S E ~ F TR 200 pg-kg ™' BRRERRE Sl s A2 3 5 (TP IE) 3600 B GRS FFIE IR ;
C: RIS D RS HEST E: 3 5 (G 3E) FEBT F 3 SRR BT G R B BT He R A A T

A - D:Blank sample; E - F: Added with 200 pg-kg ™' Metribuzing A: Green bean (with pod) ; B: Green
bean straw; C: Soybean; D: Soybean straw; E: Green bean (with pod); F: Green bean straw; G: Soybean;

H: Soybean straw
1 ZEERRNEEREIEE

Fig. 1 The chromatograms of blank and spiked samples

TEE B VR IV B K 0. 010 mg-kg "B, 5 52 97. 8% ; 1 & B 78 fin ik B &y 0.200 mg - kg ™' B},
(3E) T B R E MK GRS Bm 4 R BT 0y 7 3 LR 2 5 98.3% . 98.2% |
W% 4 51K 96.3% 100. 8% 97.2% 1 98.4% ; 46 101. 7% Fl196. 8% ., X Fr M2 (RSD,n =5) K
W BRI B N 0. 050 mg-kg "B, 4 FIETRAYFE  1.1% ~5.2% ($23) o Rk EA B HER
Yy ek 2 53 0 R 99.9% | 97.3% , 100.0% F - JE KGR SV T R AR 25 5R B A Y EOR
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*3 BE(WX) . FEHT . KE ASHTPEERMNMEREKERERERE (1 =5)
Table 3 The average recoveries and RSDs of metribuzin in green bean ( with pod), green bean straw,
soybean and soybean straw (n =35)
HE(HE) H R K KGFEH
ISR Green bean (with pod) Green bean straw Soybean Soybean straw
Additive
entrati S [l i . S [l o S [l o S [l o
concentration AT 47 i 22 AT 45 i 22 AT 47 i 22 A 435 i 2
/ ( mg-kg™") Average verage verage verage
g kg RSD/ % RSD/ % RSD/ % RSD/ %
Recovery /% Recovery /% Recovery /% Recovery /%
0.010 96. 3 5.2 100. 8 .1 97.2 3.7 98. 4 4.9
0. 050 99.9 1.6 97.3 .1 100. 0 1.6 97.8 3.6
0. 200 98.3 2.8 98.2 2.0 101.7 3.7 96. 8 1.5
2.3 REMLE 720 d, 765 O SRR SR A 2R R

¥ 1 mg-kg ™" R REASE BB K FAE -20 C & pF
THELE, 250 5E 2 B 0 ~ 360 d FY S 56 25 Ak A7 1 1)
%R A 0. 988 mg-kg ™' FE{KH 0. 847 mg-kg ™',
PIREARFIN 1. 3% 35 14. 6% , JT LATEAE A7 5
0], K S AR AR RAR T 30% , i BE R R AE - 20 °C
UARREAAARE (R 4) o BREBEATG EENE R R
(USEPA) 36 W U RS e PR L4, BIFE - 20 °C 4%
PFFAEATE, W TR A K AT R T & /D T RS E A

A7 360 d'°0 . Bk A AT A RO N A R
EFSA 45, B T 4 2 v s ) K FL AR 15 4 % B8 7
-5 CA[PIFasE 720 d, 7€ - 18 CE&MF, e Bl 7
ORGP AR AR B R 180 d, KR A i A7 2 1) 5% 7
IR L2 P SR B X - 20 °C vkA P ik
1730 ~360 d i 5 H B S5RE  KERFH
) W R B P R A T [ AR

R4 BEMAEAS LNEEFEREMELE
Table 4 The storage stability of metribuzin in soybean
FEAE IR IR i AR i
Storage samples Quality control samples
it :
g B ¢ it 2R 3 Y R
Storage ZER el IR Ve
) Amount of residual Degradation rate Addition
period/d . Recovery/ %
/(mg-kg™") /% concentration
-1
1 2 1 2 44 Mean 7 (mekg™) 1 2 3 S35 Mean
0 0. 988 0. 986 1.2 1.4 1.3 1 97.2 98.2 94.2 96.5
30 0.982 0.984 1.8 1.6 1.7 1 93.9 91.3 95.1 93.4
60 0.973 0.930 2.7 7.0 4.9 1 93.1 90. 2 87.2 90. 2
180 0.920 0.910 8.0 9.0 8.5 1 87.2 93.2 91.2 90.5
240 0. 892 0. 870 10.8 13.0 11.9 1 92.1 86.3 85.2 87.9
300 0. 869 0. 861 13.1 13.9 13.5 1 86.3 82.3 89.1 85.9
360 0. 847 0. 861 15.3 13.9 14.6 1 85.1 84. 1 89.1 86. 1

2.4 BREMERAKLBIN
e s fon  wE () (T ST ORELRE
TR 16 0 ] Fre 24 3 BR HE 25/ T 0. 010 mg-kg ™',

AR T 3 B R 1Y K G rb s B ) MRL {E 0. 05
mg-kg ™',
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RS T0%BEmASBHFE 4 HERPHFLKE (n=2)

Table 5 The final residues of 70 % metribuzin aqueous dispersible granule in four substrates(n =2) (mg-kg™')

R E T FHE(HE) H AT KE KRELFEFF
Sample No. Green bean (with pod) Green bean straw Soybean Soybean straw
1 <0.010 <0.010 <0.010 <0.010
2 <0.010 <0.010 <0.010 <0.010
3 <0.010 <0.010 <0.010 <0.010
4 <0.010 <0.010 <0.010 <0.010
5 <0.010 <0.010 <0.010 <0.010
6 <0.010 <0.010 <0.010 <0.010
3w 7GR R )RR 15 D0 AT IR R A9 B R T v 1

TR T RN 2 AR, SRS SR
ERZ TN, R 7 A2 3 i P £ e 2 50 5
KL R | R R R AR . AR SRR
S R R AP S, E RS
(HYE) FF DR KT K R LR, TR —
AEZSHIR I, 43 B 2007 ) 76 DX R 7 T 1L 48 58
WA EMNTH Ao W e R
R T MR 9 S A A LB 4 FhE B
Fi 105 0 5% B DA A i A 2o R o A

PATE AR5 76 I 5 W6 55 i 70% AT 4 08 700 76
KT b 5% B B, SR A 45 9 R S i 4k B 5 395, fili
R 1 I R T B L B SR YR 4 A 50 43R
REBU K A — BRI A 0 b B R, R AL AE
FREHE] WIEFE T KE A LR, IF B AR B
TR A5 B iR 2z P AW ) 2 8 7 25
QUECHERS Fij b B ARG 3 K o A ] 337 195 25 i)
5% B (4 5 ROROR (0 33 — P IR B 1, B G i 2
FEUL, PSA Fil C18 ik, SEELHE G4k [R] B 2k A7, 0
A AT T BB A 1 - 249 [ e R 45 5 R, O ELA3 BT
W] T0% WEEER K A ORI 7E B R B 0 () |
T OREFF KT KRS FF b B0 e 5% B B 45/ T
0.010 mg-kg™", it LI QuEChERS J7 3% /R {45 1 &
B B, I LSO R A S RS R K T
R R 5 B R ARG SR

ST RO EEIR N RLR BN L SR
2004 4ERRCA AR b A 25 5% B S ) 2 T A
B2 2 45 R 2018 4 J (4R A 9y vh 4k 245 5% 7 S 6
YD) 1 e 245700 T2 1 B X e ke 5 T
R o

ABFFE A KA - 20 °C B 44 T it 17 it H e

TE 0 ~360 d A% S0 25 i 7400 B e 2RI, 28 177 150 B
FAE —20 CUKFEREAARRE , v SRy R H R B ()
Fa e MM RIS AR I

4 & it

AWFFEEET QuEChERS FifAbBEE A, #5721 —
I Br B K & A R B (1 QuEChERS-HPLC-
MS il J5 3k o 207 1 fa7 o P R UK R R
7o, BEA R A2 DR A N B K v 1 B 1 5K, T
JOL A 245 6 0 5k B T ] S0 e i o ) A 2 3 B
IIMT o X IR L F I A7 AR R A AR B
RIS T DAy 0 e £1% 78 2 6 P K v 1 D ) 7k
B 0 A AR XU DAV i 148 Tk 2 0 R0 S0

S 3k
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